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FOREWORD

Any examination of the status ot science and mathematics cducation at the uppet secondary school level in
Aus‘ralia must take account of the range of courses offered and the number of students enrolled in the difterent
coursces.

Much of this information has been available at the State level, usually contamed in the annual reports of the
agencies responsible for the conduct of public examinations at the Year 12 level. This report addresses the issue
from a national perspective, bringing into one convenient volume the nformation from all States and
Territories for 1970 to 1985,

Since the information is so comprehensive, it enables various comparisons to be made. For example:

For a given State. what are the relative enrolments in different science cour-es?
For a given State, what are the trends in enrolments across time for a given course?
For a given course. what aie the differences across States?

Underlying the monograph is a concern that all students at the upper levels of secondary school in Australia
should have the opportunity to undertake science and mathematics courses that are relevant and challenging,
but which take account of varying levels of interest and ability.

Science and mathematics serve two purposes within the curriculum at this level. On the one hand, a thorough
introduction to both of these curriculum arcas is needed as part of a well-.ounded general education for all
students. In addition, major studies in selected aspects of science and mathematics are needed as prerequisites
for those students who wish to follow careers in scientific or technical fields after they have left secondary
school.

In interpreting the data in the report, the authors have noted the relatively low enrolments in physics and
chemistry. especially by girls. The report also shows the increasing range of courses available at this level.

The report stands as a challenge to teachers and administrators and others responsible for planning edacation
at the upper secondary level. They are invited to look at their own current situation in the hght of the. overall
picture provided by these data, and to consider how best to enhance the guality and quantity of science and
mathematics education provided in Australian schools.

Malcolm J. Rosier
Chief Research Officer, Australan Council
for Educational Research, Hawthorn

June 1986
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PREFACE

Since the mid-1960%, continuing public and political debae has taken place regardmg the dechne m the
relative numbers of sccondary students taking science and mathematics in Australia and other western countries.
Much of this debate was gencerated by the beliet that educated persons everywhere should be informed and
knowledgeablc about scicntific and technical issues that can directly affect the quality of human life.

More recently in Australia, the debate has focussed on the trends m technological development and
applications. and the implications of these trends on education and schooling. A number of reports and
Sovernment-sponsored committees of review as listed in the Bibliography (c.g. Austrahan Commutice of
Inquiry into Technological Change {Mycr Report), 1980. CTEC (Lcarning and Earning Report), 1982: Wilhams
et al. 1980) reveal that:

® Secondary school retention rates, though mercasing. compare unfavourably with those ot other
industri~lised nations. for cxample the United States and Japan:

® Secondary school students fall into the following categories:- Approximately 25% complete Year 12 an.
then proceed to tertiary studies: 15% complete Year 12 and do not proceed to tertiary studies: 20%
complete Year I1and do not proceed to Year 12 and 40% leave school at the end of Year 10:

® Anincreasing number of females are remaining at school until Year 12, but a considerable proportion do
ilot take science and the more rigorous mathematics subjects.

There is also evidence that many of the more academucally able <tudents arc opting for non-science based
careers as is reflected in the relatively static enrolments at tertiary institutions for science and engincering
courses. An exeeption is the ficld of computing.

Current developments and advances in technology will continuc to affect youth. education, employment
patterns and leisure time. Coping with and planning for developments in science. technology and socictal
aspirations requires informed debate on factual information. Unfortunately, much of the past debate concerming
school science and mathematics has focussed only on the appcal of these subjects to students When examining
this issue it is also necessary to consider students enrolments in these subjects in the final years of secondary
school in order to discern trends.

Consequently. this monograph has a threc-fold purpose:

¢ to present an overall account of developments m upper school science and mathematics subjects in
Australia and to address the implications of current enrolment trends:

® to establish a data base for upper sccondary school science and mathematics enrolments;

® tu provide a source of reference works in the arca of upper sccondary school science and mathematics
cnrolment patterns and trends.

The upper sccondary school science and mathermatics enrolment data is for the sixteen-year period (1970-
1985). Enrolment data and trends for the decade 1970-79 are described in a number of publications by Dekkers,
De Lacter and Malone (see Bibliography). This information can be set against other data collated by Dow (1971)
for science. ard Rosier (1980) for mathematics. to permit an examnation of enrolment trends in Australian
Secendary Schools over the past 25 years.

The authors wourd like to thank the educational authoritics from cach of the States and the Australian Capital
Territory (ACT) for providing the data upon which this monograph 1s based. and the Austrahan Bureau of
Statistics which provided the school enrolment data. It should be noted that the South Austrahan statistical data
include students from the Northern Territory, The following State Authorities provided science. mathematics
and computing subjcct enrolment data:

Quecnsland — The Board of Secondary School Studies

New South Wales — The School St-..utory Board. Department of Education
ACT — Australian Capital Territory Schools Authority
Victoria — The Victorian Institute of Scconday Education
Tasmania — The Schools Board of Tasmania

South Australia — Scenior Sceondary Assessment Board of South A ustralia
Western Australia - -— Sccondary Education Authority.

““he authors especially wish to thank Mrs P.R. Harnis who typed this manuscript with diigence and skill . Mr
R.J.C. D¢ Laeter who drew the figures, and Dr D.F, Treagust who examined an carlier dratt of the manuscript.

J. Dekkers
J.R. De Laeter
J.A. Malone

June, 1986.
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CHAPTER 1

SCIENCE AND MATHEMATICS CURRICULA IN
AUSTRALIAN SECONDARY SCHOOLS

1.1 NATIONAL OVERVIEW 1965-1985

Because of Australia’s historical link with Britain. science and mathematics curriculum development in this
country was originally modelled upon British ideas. 1iie mechanism of change was either to prepare matenals
which reflected overseas idcas or to adapt overseas materials. In many cases these ideas and materials were
brought into Australia by science and mathematics educators from overseas - for example Gattengo and Dienes
in mathematics - or they were generated from within by sucl. influential educators as Wyndham (NSW). Radford
(Qld) and Vickery (WA). From the mid-1960°s onwards however . Australian science education and to a lesser
extent mathematics education. turned away from the traditional British model to those of the United States
where the post-Sputnik curricula. developed with massive injections of funds by very talented teams of
educators. oroduced materials that could not be ignored.

Lower Secondary

At this level. the disciphne-oriented study of scicnce 1sed until the late 1950% was not only updated to include
recent applications and developments in science. but an interdisciplinary integrated approach to the study of
science was u.ilised that emphasised the inquiry and problem-soiving nature of the subject. Inaddition there was
an emphasis on process, content and skills deve:opment. Relevance to the environment. man and society were
the pervading themes in school science syllabi.

When compared to the 1950's. the significant change that occurred in science education durng the 1960°s and
carly 1970s was the adoption by schools of junior science curricula that originated 1n the UK and USA. For
example. in the UK there were the Integrated Science Project (Schools Council . 1968) and the Nuffield Combined
Science (Nufficld Foundation. 1968) materials. whilst from the USA there was the Science Curriculum
Improvement Study (SCIS. 1972) materials that were trialled in Australian schools. However, many of these
curricula soon proved unsuitable for Australian students due to their unfanuihar content, cultural differences and
lack of access to matenals for class activities. This resulted m an unparalleled wave ot curriculum project
development v ithin Australia that hasyet to be repeated. Most prominent of the carly junior science cvrniculum
developments were Science for High Schools (NSW Department of Education, 1965). Junior Secondary Science
Project (JSSP. 1969) and the Australian Science Education Project (ASEP . 1974).

Towards the end of the 1970°s and in the early 1980%. the trend was for teachers to develop local and State-
based curriculum materials that better met the needs and demands of students. In order to facilitate this
development of school-based science materials. the subject documents made available to teachers by the
respective Department of Education in cach State were used as a framework for curriculum development. In
addition, guidelines for curriculum development were available. and in a number of States the Denartment of
Education became actively involved in matcrials development. Foy example. the Western Australian
Department of Education Curriculum Branch developed a complete science curriculum for Years 8 to 10 for
corsumption by the public and private school sector (W.A. Dcpartment of Education. 1971). whilst in South
Australia the Education Department produced a Do it yourself curriculum guide for Secondary Science
(Education Department of South Australia. 1977).

Concerning mathematics. the content of the lower secondary syllabus prior to the end of the Hifties consisted
f arithmetic along with clementary algebra. Speed and accuracy with the four arithmetic operations was the
goal, while extensive work on applications of basic arithmetic was also « priority. As the decade ended , however,
Australian mathematicians and teachers had become influenced by the activities of therr counterparts overseds
- particularly by the Southampton-based School Mathematics Project (Thwaites, 1972), the work of the
University of Illinois Committee on School Mathematics (NCTM. 1963) and. somewhat later . the output of the
School Mathematics Study Group (Begle. 1968). Blahers (1978) desctibes how Austrahian educators joined the
growing world-wide trend to re-examine the content of school madicmatics courses so as to place greater
emphasis on understanding and structure. However, few of the programs developed overseas weie adopted
intact. Much was unsuitable for direct adoption becanse of cultural and hinguistic problems. o1 vecause 1t had
been prepared for students in a narrower ability range than that found in Australian classrooms. This process of
adaption was extremely uscful because it involved many teachers and administt aiors thinking entically about
the mathematics content and teaching methods involved.
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Atpresent the lower secondary program still contains basic arithmetic but with Iess emphasts on shills and more
on structure; sets are included. together with geometry, clementary probability and statistics - changes which
paralleled overscas developments. Prior to that. the Nufficld Project (Howson, 1978). had the effect of lessenimg
formalism and promoting a swing to problem-solving, the latter phenomenon pussessing somewhat ot i
“bandwagon” emphasis at the end of the 1970 and into the 1980°s. due mainly to the recommendations of the
U.S. National Council of Teachers of Mathematics (NCTM) described in Agenda for Action (NCTM, 1980).
Curricula developed overscas - for example the Nottingham materials entitled Journey into Mathematics by Bell
et al.. (1979); the Development of Ideas in Mathematics Education (DIME) project (Giles. 1978) - and the
Australian project, Reality in Mathematics Education (RIME) Lowe (1980). continue to be influential at this
time.

Upper Secondary

During the mid-to-late 1960°s. science curncula changed considerably. It was a period in which there oceurred
the complete adoption of overscas courses, adaptation and development of courses in Australia at a national
level. Most overseas courses were developed by amassive mjection ot funds provided by government. commerce
and industry and were far superior to those which exsted in Australia at that time. Physics courses introduced
were the Physical Science Study Committee (PSSC. 1965). Project Physics (Project Physics, 1965) and Nuffield
Physics ‘A and ““O” levels (Nuffield Foundation, 1966). Chemistry courses introdnced mcluded Chemical Bond
Approach (CBA 1964). Chemistry - an Experimental Science (Pimental. 1963). Nuffield Chemistry ““A” and *“Q”
levels (Nufficld Foundation, 1967). New biology courses included Biological Science Curriculum Study (BSCS.
1962) and the Nuffield Biclogy ‘‘A** and *“O* levels (Nuffield Foundation. 1963). A new geology course entitled:
The Earth Science Curriculum Study Project (ESCP. 1968) was also introduced.

Whilst many of the US and UK materials introduced mto Austradian schools are still extensively used. much
of the content proved eitherunsatisfectory or unsuitable. This was particularly so for Biology. and resulted in the
Aust.alian Academy of Science (AAS) making ¢ sigmficant contribution to the reform of science curnicula in
Australian schools. The Academy had been responsible in the carly seventies for the adaptation of the American
BSCS biology course. Biological Science - The Web of Life (Morgan . 1978). and has more recently introduced the
new chemistry course Elements of Chemistry (Watts. 1983) and the geology course. Geological Science:
Perspectives of the Earth (Clark. 1983). Besides the efforts of the AAS. there has also been asignificant number
of other national, statc and locally devetoped sentor scaence materials - for example. National Science Curriculum
Materials (Meyer. 1971). Physical Science Course (Western Austialian Department ot Education, 1978) and
Chemical Science (Hunter ct al, 1980).

If the lower secondary mathematics program of the Australian school system i the carly 1960°s was
characterised by the presence of arithmetic. drill and practice. the upper secondary program was characterised
by the absence of arithmetic. More algebra. some trigonometry and formal geometry, anal:tical geometry,
probability and statistics and mtroductory caleutus gencrally constituted the sylabus for the final two years of
study. The late 1960°s had witnessed the introduction of the * new mathetnaties™ which biought with itchangesin
content and attitudes. In algebraand geometry. greater emphasis was placed on the carcful use of language . and
the study of probability and statistics was cmphasised at the expense of teaching formal Euclidean geometty. In
many States. “advanced™ topics such as comples numbers. matrices and clementary number theory were being
included in the syllabi of the upper secondary school

Two cvents exercised a profound influence on the developnient of mathematies in the upper secondary school
in Australiain the 1970°s The first involved astriking merease i the proportion of the age group completing a
full 12 years of primary and secondary schooling. and the second concerned the proliferation of mathematies
units available to students as they progressed into the tmal two years of therr schooling. The unemployment
situation at the time undoubtedly influenced the tirst of these events. and an increasing number of female
students enthusiastically selected the new units as the my th which identified mathematics as a male-dominated
subject was dispelled. The wider “menu™ of units had originated in the realisation that mathematics had an
important role to play in an ever-increasing number ot different ficlds of study - social serenec, health seience and
business studics. as well as in the related and explosn ely-deyeloping ficld of computing studics.

The effect of this wider “menu™ is that now virtually every studentin the upper secondary school studies some
type of mathematics unit. The opportunity now eaists tot students to take o “strong”™ mathemadtics programme -
i1 some States stadents may devote 40% of then time over two vears to the study of mathematies. It is a fact.
however. that the number of students taking the “strong™ mathematics programme has deehned over the past 10
years.

1.2 STATE PERSPECTIVES

Throughout Australia. the subject syllaby tor the ditfcrent saence and mathematies coutses genetally bear a
strong simifarity. though the range of subjects. certitic flon and me e of subject assessment vaties considerably

Pl




Aruitoxt provided by Eic:

ERIC

from State-to-State. In all Statcs and the ACT. upper sceondary school subjects are preferentially sclected by
studenis. The basis for sclection ranges from tertiary entrance requirements to peer group influcnee. Students are
not required to take cither a science or mathematics subject to graduate from upper secondary school.

The "Background™ sections which follow briefly trace syllabr developments m cach State sinee 1970, Detals
on courses of study. certification procedurcs and subject availability in cach Statc are also provided. All
information is bascd on litcrature available from cuch State and the authors achnowledge drawing matenals trom
these sources (as listed in the Bibliography).

QUEENSLAND

Background

In 1970, the Public Examination for full-time students was replaced by school assessment and moderation
procedures with the introduction of the Radford system. At the same time the Board of Scconda ry School Studres
(BSSS) was sct up as a statutory body with responsibilities which included the development of syllabi for subjects
accredited on the Junior and Senior certificates. The worldwide revolution inscictice and mathematics curricula,
the Radford Report (1970). the Scott Report (1978) and the Report of the Parliamentary Seleet Committee on
Education in Queenstand (1930) have similarly affected the science and mathematics curriculum.

As a consequence of the above developments, new syllabt for lower and upper secondary scicnce and
mathematics have been progressively introduced from the late 1960°s until the present.

For Years 11 and 12 science. the approach remaimed for the most part discipline-oriented with separate
offerings being available in Chemistry, Physics. Biological Science and Earth Science. An exeeption to the
discipline-oriented approach was the introduction of Multistrand Science in 1980 - a less ngorous, multi-
disciplinary subjcct which has become increasingly popular with students in Years 11 and 12.

Revision of upper sccondary mathematics resulted in the preparation of 1 umts - Preparatory Mathematies,
Calculus 1. Algebra and Calculus 11. Complex Numbers. Computer Mathemaries, Financial Mathematics,
Matrices and Vectors, Mcchanics, Probability and Statistics. Trigonometry and Analytical Geometry and
Modern Algebra. Students had the option of studying up to a maximum of 8 units over Years 11 and 12, 1n 1976,
Social Mathematics was introduced as a less rigorous alternative to the 1 1-umt offering. In 1983 another subject.
Mathematics in Socicty, was introduced.

Upper secondary mathematics subjects now offered are Mathematies 1. Mathematies 1. Soctal Mathematics
and Mathcematics in Society Mathematics 1 consists of any 4 units from the original 11 umits, while Mathematices
I1 consists of a further 4 units from the list of 11 units. Schools have some choree in the units which will comprise
Mathematics | and Mathematics 11, 1n the subject Mathematics in Socicty. the secope and approach is seen to be
less rigorous than that of Mathematics |, Mathematies 11 and Social Mathematics.

Course of Study and Certification

In Years 11 and 12 students have a wide choice of subjects tha tead 10 the award of a Senior Certificate. Syllaby
for subjects arc presented as semester units which can be chosen oy students according to theirmterests. abilities
and nced for tertiary studics. In the case of scicnee and mathematics subjects. most of these are structured mto
scmester units which follow a sequential development of subjeet matter to an in-depth level

Subject Levels

Subjccts studicd are cither Board Subjects or School Subjects. Board Subjeets are approved by the Board of
Sccondary School Studics and are taken by students who intend to pursuc tertiary studies. Syllabr for these
subjects contain a broad framework of the subject matter. content and objectives. and the schools use this
framework to design the subjects in which they have freedom in matters of course content and teachmg strategics.,
Within the guidclines of the subject modcration system. teachers can design their own assessment procedures to
measure student performance The cxamination results of all Board subjects are turther moderated by student
performance on the Australian Scholastic Aptitude Test (ASAT).

Syllabi for Scheol Subjects are developed by an indisidual school on its own mitiative Assessment of School
Subjects docs not require the moderation procedure

Subjects

Board scicnee sabijects arc: Biological Science. Chemustry . Larth Seienee, Physies. Mulustiand Seence.
Agriculture nd Animal Production.

Board mathcmatics subjects are: Mathematies 1. Mathematics H. Social Mathematies and Mathematics m
Society.
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NEW SOUTH WALES

Background

Students remaining at school to complete the final two years of sccondary education sit sor the Higher School
Certificat¢ Examination at the end of Year 12.

The Higher School Certificate courses of study werc. until 1975, organiseq by subject in a hierarchy of levels
of ability. There were three levels offered for study in miost subjects: First Level - which was considered an
honours level course: Second Level - whic's in scope and, difficulty was considered to be an adequate basis for
further study of the subject beyond the secondary school. and Third Level which. although adapted to and
challenging the abilties of students at this level, was considered as a terminal level. The exceptions to this were
mathematics and science, which, .n effect. could be studied at four levels - First. Second (Full), Second (Short)
and Third Level. Mathematics .nd science taken together at First Level or Second (Full) Level were entitled to
covntas diree subjects. The stadents” aggregate mark on their best five subjects (actually the best-10 half subjects
hecause of the structure of mathematics and science) was used as the basis for tertiary selection.

A new curricy’u.. was introduced in 1975 for Year 11 students which involved new programs of study designed
to cater for the wide variety of purposes and interests found among these students. These programs carried
ti.rcugh into Year 12 and were examined for the first time in the 1976 Higher School Certificate Examinatior..
Under the new system. the concept of levels. with its emphasis on an hierarchy of ability. was abandoned. In the
process. the notion of different mark values for different levels of study disappeared. Under the former system
mar  candidates studied at levels at which they were unable to achieve success. believing that they would gain
additional marks and be conceded passes at a lower level should they fail. However. under the new system there
were no conceded passes and all units were of equal mark value. The new framework was designed to promote
freedom and flexibility of proach to the curriculum. and the Board of Senior School Studies envisaged the
development of course pe.~rns of great variety. Those candidates who wished to make selections aimed at
further studies at the tertiary lev *l were free to do so but. equally. there was an opportunity toselect a very broad
educational program. In other words. selection was to be determined by the student rather than by the system.
and specialization was available purely as a matter of choice.

The restructured curriculum was ¢ ginized on the basis of units of study. Each umit represented two hours of
study per week and made pos«ible the gaining of 50 examination marks. Courses were named in accordance with
the unit system and. in cach case. their purposes were stated

In 1982, the Board of Senior School Studies advised schonls of changes to procedures tor the 1983 Higher
School Certificate Examination resulting from a restructuring of the HSC courses. This restructuring involved
changes to the 3 Unit courses so that they it srporated the whole of their i lated 2 Unit courses and. where
warranted, the provision of new separate 2 Unit courses.

Courses of Study and Certification

Studies in science and mathematics are of two years” duration and successful completion leads to the award of
the Higher Schooi Certificate (HSC).

Subject Levels

Upper secondary schow! subjects are either HSC subjects o1 “Other approved Studies™. HSC subjects are
externally examined subjects and are otfered on a unit basis,

Jand 4 Unit Subjects

— the subjects are intended as preparation for study ot that subject at the ter tary fevel. Treatmentot the subject
is at a more ir depth level than for the 2-unit course "The 4 unit course i mathematics was developed as a
demanding course and mtended <pecitically for those with a + .ry marked inerest in the subject.

2 Unit Subjects

— these subjects meet generol needs and are switable tor those whose mte.aded tertiary studies would require
some mathematical understanding.

2 Unit A Sudjects

— these subjects are gencral m content and not mtended 1o serve as preparation to siudy ot that subject at a
tertiary level.

“Other Approved Studies™ are subjects assessed by the school itselt and do not contribute tothe Hhgher School
Certificate aggregate mark., whichis used tor selection purposes by tertiary mstitutions.

Subjects

HSC science subjeets are: 4U Muln-Biology . 4U Multi-Geology. 2U Biology . Chemistry. Geology. Physics
and 2UA Science.
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HSC mathematics subjects are: 4U. 3U and 2U Mathematics. 2U Mathematics and Society and 2UA
Mathematics.

AUSTRALIAN CAPITAL TERRITORY

Background

The period 1975-1980 spans those years Cuting which the New South Wales Higher School Certificate
Examination (HSC) was phased out in the Australian Capital Territory (ACT) and the ACT Year 12 Certificate
was introduced.

Concurrent with this change. ACT schools (the Canberra Grammar School eacepted) replaced the NSW
centrally-prepared syllabus and issued syllabi with teacher-developed courses accredited by the ACT Schools
Accrediting Agency. External examirations were replaced by teacher assessment The last HSC examination
was conducted in 1976 and the first ACT Year 12 Certificates were awarded in 1977,

The introduction of the Year :2 Certificate coincided with the opening of government secondary colleges for
senior (Years 11 and 12) students in the ACT and an mcrease in the number and variety of courses offered to
students. There were also changes in the way courses were structured.

In 1975, HSC science and mathematics courses were offered at four levels - Level 1. Leve! 2 Full. Level 2 Short
and Level 3. The periods allocated for the study of these courses varied. In Year 12, students studied Level |
courses for 1 periods. Level 2 Full for 9 periods and Level 2 Short and Level 3 for 6 periods; cach period was of
40 minutes duration. Level 1 was the most difficult of the science courses, Level 3 was the least difficult. In all
science courses students studied physics and chemistry and cither biology or geology.

In 1976. HSC course structures were changed. A number of school-based mathematics subjects became
available. while science subjects were offered as 4 Unit. 2 Unit and 2 Unit A courses. Four unit courses were
multi- strand courses comprising physics, chemistry and biology or geology. Year 12 students studied 4 Unit
courses for twelve - 40 minute periods cach week. Physics. chemistry. biology and geology were cach offered as
2 Unit courses and were studied either independently or in pairs as a double-strand science course. The 2 Unit
courses were studied for six - 40 minute periods cach week. The 2 Unit A course was a lower level general science
program studicd for six - 40 minute periods cach week.

In 1976, ACT Year 11 students commenced studying ACT accredited science and mathematics courses. These
courses were composed of units. a standard unit being defined as 4 hours tuition for 12 weeks or one term. Units
were arranged to form minor (3 unit) or major (5 unit) courses. In mathematics and science. major nunor (8§ unit)
and double major (10 unit) corrses were also formed. Minor courses were completed mn one year. erther in Year
I'Tor Year 12 Many students studied 6 terms when completing a major. Almost all major courses consisted of at
lcast 6 units.

All science and mathematics courses were accredited. and most have been classified as Tertiary Entrance Score
(TES) subjects by the Australian National University (ANU). When a course was aceredited it was judged by =
panel of subject matter experts. and e ACT Schools Accrediting Agency. to be educationally sound 2.
appropriate for the students for whomit was intended. Those aceredited courses which have been TES Classified
have been judged by that University to possess the level and kind of reasoning and thinking appropriate to those
courses studied by students intending to proceed to a tertiary institution after completing Year 12. For example .
in 1983 the school-based mathematics subjects were classified as either Mathematics 1 (specralised. leading to
tertiary studies in mathematics). Mathematics 2 (providing adequate background tor tertiary studies m which the
mathe matics content is minimal) and Mathematics 3 (a terminal mathematics course).

Course of Study and Certification

The ACT Schools Authoritys commitment to school-based curriculum development has resulte¢ m the
availability of a wide range of science and mathematics subjects in Years 11 and 12 in cach secondary college. In
order that there is a maintenance of ACT-wide comparability of academic standards and quality of courses. cach
college uses the Authority’s credential system to aceredit each course separately,

At the compiletion of Year 12, students are issued with a Year 12 Certificate which is awarded on the basts of
all courses compieted during Years 11 and 12.

Subject Levels

A course constituies a combmation of units with coherence of purposes ina particular subject area. There are
4 types of courses:
Do "c Major Course — A double major course contains 10 or more standard units.

Major/Minor Course — A major/minor course contains § or 9 standard units.
Major Course ~ A major course has 5-7 standard units.
Minor Course — Aminorcourse has 3 ord standard units (1 unitis 44 hours of timetabled class time).
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Courses fall into three types of categories: Registered courses. Accredited courses and Tertiary Entrance
Score (TES) classified courses.

A Registered course is one with aset of related learning expeticncees that are appropriate for students in Years
Il and 12 and wiiich are usually designed to further the students’ social, artistic. sportig and/or personal
development, or to assist students having difficulties in an academic program. Registered courses are approved
by the sccondary college or school board and then placed on the public register. Registered units stand alone or
form part of a registered course.

An Accredited course is one which has been aceepted by the secondary college or school board ., considered by
a coursc panct appointed by the ACT Schools™ Accrediting Agency. and approved by the Agency as being
educationally sound and appropriate for students studyingin Years 11 and 12. Accredited wnits form part of an
accredited course.

A TES classificd course has been aceredited as described above and approved separately by the Australian
National University for use in calculating the Tertiary Enwrance Scores (TES). A course of this type requires
study atan intellectual level compatible with success in tertiary studies, and/or is designed so that it forms a sound
foundation for continued study of a particular discipline at tertiary level. The umts form part of a TES classified
course.

Subjects

Tertiary accredited science subjects are: General Biology . Web of Life, Chemistry . Geology . Earth Science.,
Physics, Physical Science. Agriculture. Health, Photography. Food Studics, Electronics. Environmental
“tudies. Oceanography, General Science. Multidisciplinary Science, Applied Science, Technology, Astronomy.

Tertiary accredited mathematics subjects are: Mathematics 1. Mathematics 2. Mathematics 3. Computing.

VICTORIA

Background

At the completion of Year 12 students are awarded the Higher School Certificate. Prior to 1976, matters
relating to upper secondary curricula and awards were the responsibility of the State Education Department.
However, in 1976 the Victorian Institute of Secondary Education (VISE) was established as an independent
statutory body. Its responsibilities include assistance and advice on schoo! curricula and the accreditation and
external assessment of subjects Since its inception VISE has also had an active advisory role i curriculum
development and the assessment of the Year 12 course.

In 1978, VISE Council relcased a Policy statement on curriculum and assessment in Year 12. This statement
provided details of changes to the Year 12 course of study to take effect from the beginning of 1981, An effect of
this policy has been a considerable expansion and diversity of curriculum offerings in Year 12.

Course of Study and Certification

Two groups of courses are oftered by VISE for certification purposes: Group 1 subjects and Group 2 coutses
which may be subjects. sgle umits or approved structutes. Group 1 subjects are subjects prepared by the school
and approved for study by VISE. All these subjects ate school assessed but are modcrated by VISE. Group 2
studies are externally examined through VISE and form the basis for tertiary studic ..

Three different types of elements may make up a Year 12course: units. subjects ot other approved structurcs
accredited by VISE:-
® A umtis an clement of study of approximately 35 to 40 hours of class time. Umits may be studied singly or in

combination. according to the terms of accreditation.
® A subject consists of three mutually-related units or their equivalent. A student may undertake school-

prepared and assessed subjects and/or externally examined subjects,
® Other approved study structures may include wholly integrated courses of study which may be aceredited as
cquivalent to a particular number of units.

Ali courses of study at the upper secondary school level are approved and controlled by the Victorian Institute
of Secondary Education. Speatfic details are outhned in the VISE Handbook for Year 12 Curriculum and
Assessment (scc Bibliography), Completion of the Year 12 course leads to the award of the Higher School
Certificate (HSC).

Subject Levels

A Year 12 Higher School Certiticate course consists of e approved study structure of 12 units comprising
Group I subjects or Group 2 subjects plus Group 1 English, or wn approved alternative. and no more than thiee
Group 2 single units.
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Subjects

Group 2 science subjects are: Biology. Chemistry, Geologv. Physics. Physical Science, Environmental
Science.

Group 2 mathematics subjeets are: Pure Mathematies. General Mathematics. Apphed Mathematies,
Computer Science.

TASMANIA

Background

Following proposals of the Schools’ Board of Tasmania and the Radford Report (1970). a number of changes
to upper secondary education progressively came into cffect.

In 1969, the Board became the sole examining and certifving body at the secondary level and for the first time
conducied the Higher School Certificate Examination. The examination replaced the Matriculation examination
previously condueted by the University of Tasmania. Qver a period of time there has appeared agreater diversity
of subject offerings and breadth of awards and assessment procedures for specific subject arcas.

Course of Study and Certification

The Higher School Certificate is available to students at the enc of both the fifth and sixth years of secondary
education (equivalent to Years 11 and 12). The HSC is awarded to any candidate who passes School Board
approved subjects at Level IT. The results of the HSC assessments conducted by the School Board of Tasmanta
are used by the University of Tasmania in determin'ng the requirements for matriculation.

Subject Levels

At present, most subjects are available at two levels - Level 11 and Level 111 Level 1] indicates a higher
academic level than Level I1. Students need 1.0t attempt a subject at Level I before proceeding to study at Level
ITI. Syllabi in subjects arcas offered at Level 11, where a Level 111 syllabus also exists. provide for those who wish
to take a terminal course in a subject, as well as for those who require a foundation course before pocceeding to
the study of a Level I11 subjcet.

Assessment of Level I11 subjects is a combination of an external examination component and a standardised
school assessment component, while assessment of Level 1 subjects is carried out by the student’s school.
Standardisation and compat ability studics of assessment procedures are supervised by the School Board.

Subjects

HSC science subjects are: Biology, Chemustry, Geology . Environmental Studies and Physics.
HSC mathematics subjeets are. Algebra and Geometry, Analysis and Statistics, Computer Studies and
Mathematics.

SOUTH AUSTRALIA

Background

Sinee the mid 1960°s there have been considerable changes to scienee and mathematics courses and
accreditation and assessment procedures. Biology was introduced as a matriculation subjecetn 1966, based on the
Australian adaptation of the Biological Science Curaculum Study. Sinee its introduction., the Biology course has
been changing constantly in various ways. For example. major changes to the option component of the course
were made in 1974 in an attempt to produce a lesy rigid course.

The Chemistry course was considerably revitalised in the late 1970%. and a new syllabus was introduced in 1981
aimed at decreasing coneeptual content and increasing the students” hnowledge and perception of chemistry as a
practical coursc.

The Physics and Geology courses have been Year i2 tertiary entrance courses since the mid-1960's and have
undergone revision to mecet the demands of students proceeding to both tertiary studies and to related ticlds for
which subject matter is either a specific prerequisite or a desirable preliminary.

At all levels of compulsory cducation in South Australia. students are expected to study a course in
mathematics. The Mathematics 1S syllabus was developed and first exammed in 1972 to meet the needs of
students intending to pursue studics in the secord group of tertiary courses. The current syllabi for Mathematics
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IS, I and 2 are the result of continuing consultation between representatives of sccondary schools and tertiary
institutions. These syllabi are suitable for a progression from sccondary to tertiary studics 1 or involving
mathematics, as well as being a culminating sccondary school mathematics subject.

In the current structuring of these three subjects, Mathematics 1S is a subset of Mathematics 1 and
Mathematics 2. Consequently, it is not appropriate for students to tahe Mathematics 1S 1n combination with
Mathematics I and/or Mathematics 2 in the same year. Students taking one Mathematics subject would normally
take Mathematics 1S. Students taking two mathematics subjects must take Mathematics 1 and Mathematics 2.
Three mathematics subjects may not be studied concurrently in the same year.

Course of Study and Certification

In Year T all subjects are school-based and assessed. However, subjects tahen and assessed 1n Year 12 lead to
the award of the Senior Certificate of Achievement. Subject availability, syllabi, accreditation. assessment
procedures and public examinations are controlled and monitorced by the Senior Secondary Assessment Board of
South Australia (SSABSA).

Subject Levels

There are two levels of Year 12 subjects, For entry requirements to tertiary mstitutions, students take Public
Examination subjects; however, for specific courses at the Colleges of Advanced Education, School assessed
subjects are also acceptable.

Subjects

Publicly examined science subjects are: Biology. Chemistry, Physics, Geology.
Publicly examined mathematics subjects are: Mathematics 1, Mathematics 2, Mathematies 1S.

WESTERN AUSTRALIA

Background

Prior to 1965. the Public Examinations Board in Western Australia conducted the Leaving Certificate
Examinations at the conclusion of Year 12 following two years of study. Four scicnce subjects were originall,
available - Biology, Chemistry, Geology and Physics. In 1970 a fifth subject was introduced, namely Human
Biology. which has enjoyed an increasing popularity since its introduction. The only other change in science
subjects occurred in 1979 with the introduction of Physical Science which has been a successful addition to the
subject offerings.

Two mathematics subjects were available until 1965 - Mathematics A which dealt with algebra. geometry and
trigonometry, and Mathematics B which included the study of calculus in addition to the other topies The latter
unit was regarded as the more advanced of the two and both were pre-requisttes for most of the mathematics and
scienee-oriented courses at tertiary level. Another unit, General Mathematics, was introduced by the Board 1n
1965 It was designed as a terminal unit for students who cither wished to curtail therr mathematical studics at
Year 12, or who wished to study biological scicnces at tertiary level. By 1970 this unit had been renamed
Mathematics I while Mathematics A and B were renamed Mathematics 1 and HI respectively.

Despite the dual aims of Mathematies 1, it soon became apparent that it was not fulfilling its purposc as far as
a terminal unit was concerned: consequently a further unit. Mathematics IV was introduced n 1974,

Mathematics ITand HTarc usually studied concurrently and lead to tertiary studies in which mathematics plays
an integral part. Mathematics I provi.cs a satisfactory background for tertiary studics in whi.h the mathematics
content is mmimal. whilst Methematics IV is not designed to provide a foundation for any future tertiary studics
mvolving mathematics The Public Examination Board was replaced by the Board of Sccondary Education in
1975. and this body conducted the cxaminations at the end of Year 12 until it was replaced by the Secondary
Education Authority (SEA) in 1985, From 1986, the SEA becomes responsible for the Tertiary Entrance
Examinations (TEE).

Course of Study and Certification

Two separate courses of study are available tor students in their final vears of secondary schooling. The
Secondary Education Authority now approves comses of study and awards a Certificate of Sccondary Education
(CSE). The Authority has also assumed the responsibilities of the Tertiary Institutions Service Centre (TISC)
which has. between 1975-1985. conducted Tertiary Admissions Exammations (TAE) within a policy established
by a committee composed of representatives of government and non-government schools, the Education
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Department and the State’s various tertiary mstitutions.. The institutions will use the TEE results for admussion
purposes from 1986.

Subject Levels

There are two levels of subjects - CSE und TAE. CSE subjects are school-based and are assessed for the award
of the Certificate of Secondary Education. For the CSE. moderated school assessments and the results of
examinations or moderating tests are combined 1o assess the efforts of students attending approved schools.
Typically, the subjects studied are designed tosatisty the requirements of students who do not propose to proceed
with tertiary studics.

TAE subjects are externally examined and are mntended for students scehing admission to a tertiary institution.
TAE students are awarded an aggregate «core (maximum 500) based on the student’s best 5 subjects. The
aggregate required for entry varies fromn onc institution to another.

Subjects

TAE science subjects are: Biology. Human Biology. Chemistry. Physics. Geology. Physical Seience.
TAE mathematics subjects are: Mathematies 111, 1l and 1V,
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CHAPTER 2

ENROLMENT STATISTICS

2.1 INTRODUCTION

Science

The Dainton Report (Coural for Scientific Policy . 1968), heralded the “swing” away from scienee in the United
Kingdom in the 1960°s The Report pointed out that this trend could have disastrous effects on the technological
future of the country if allowed to continue. and suggested that changes should be made in school curricula to
counteract the declining inferest in science amongst young people . A similar phenomena has been observed in
Australia. Dow (1971) surveyed Australian secondary school science enrolment patterns over the period 1960 to
1969. He concluded that the proportion of students taking chemustry and physics with respect to the total pool of
available students at matriculation level was decreasing in all States. However, this decline was more than
outweighed by the proportion of students taking biology.

Duckworth (1979) challenged the Dainton Report's interpretation of the reason for the *swing” away from
science based on an analysis of the composition of the 6th Form in the United Kingdom. His analysis revealed
that the composition of the 6th Form had changed significantly during the 1960°s. Not only had the proportion of
the age cohort staying on to the 6th Form increased. but there was also a significant increase in the proportion of
females who tended not to study science subjects. Duchworth (1979) was able to show that the ‘swing” was not
against science per se. but away from a range of subjects whicii require cumulative Icarning ond were therefore
perceived by the students as being difficult and demanding.

Mathematics

A somewhat similar phenomenon of enrolment change has been evident in secondary school mathematics.
Over the past decade. a number of State. national and international reports (¢.g. STEP. 1980; Fey,. 1981a, 1981b;
NACOME. 1981) concerned with mathematics achicvement. course trends and instructional patterns. have
produced a wealth of information, much of which is mutually confirmatory even when considered in the light of
obvious national or cross-cultural differences among the various samples surveyed. The apparent “swing™ away
from traditional or more rigorous mathematics courses. evident among high school students iu he United
Kingdom and the USA during the 1970's. parallels the situation in science and is one issue which has attracted
universal attention. The Cockeroft Report (Shuard. 1982) confirms such findings in the United Kingdom, as does
the National Assessment of Educational Progress Report (Fey. 1981b) in the U.S.A. Concerning Australia. an
analysis of the participation patterns of secondary mathematics students conducted by the Queensland Board of
Teacher Education (1985) using three major datasources - two State (STEP . 1980: Queensland Board of Teacher
Education. 1985). and one National study (Dekhers et al 1982, 1983) - suggested that mathematics enrolments
continue at a high level. boosted by a “swing™ away trom the more traditional mathematics courses to the less
rigorous ones.

It is important to update and examine th  existing mathematics and science enrolment data. for a quict
‘revolution” has been underway in Australian sccondary schools over the last decade. and it behoves all interested
parties to gain an understanding of this phenomenon.

2.2 NATIONAL SCHOOL ENROLMENTS

The basic information on male and female retentivities in Australian secondary schools smee 1970 is shown in
Table 1. The retentivity is determined by comparing the number of Peer-Year-12 students 1n any one particular
year to the Parent-Year-8 population four years earlier. The data apply to all States and the Australian Capital
Territory. and have been obtained from the Australian Burcau of Statistics.

The data in Table 1 indicate that the female Parent-Year-8 population 1s less than the corresponding madle
Parent-Ycar-8 population for cach year from 1966-1985. This was also the case for the Peer-Year-12 population
until 1977 when. for the first time. the number of females in Year 12 eaceeded the number of males. This change
is also reflected in the retentivities: Wiilst the male retentivity did not change signthicantly from 1970-1982, the
female retentivity has shown a steady increase since 1970, and since 1976 has exceeded the male retentivity. Thrs
dramatic increase in female retentivity (of 89°5 over the past 16 years) has been the single most impoitant factor

10 1

<«




ERIC

Aruitoxt provided by Eic:

in changing school enrolments during this period of time. However. it is significant that since 1982 the male
retentivity has increased by approximately 30%.
In terms of total retentivity, the value reached 46% in 1985 and it seems incvitable that at least half of the age
cohort will complete Year 12 of secondary schooling in the near future. i
The national trends for students enrolled in Year § from 1966-1985 are shown i Figure 1. Atter asteady growth
from 1966 to 1975 the number of students declined. but since 1980 there has been an increase. the rate of which
has exceeded the steady growth in the fate 1960°s and carly 1970's.

TABLE 1

Sehool Enrolments in Australia, 1970-1985

Parent-Year-8§ Population Peer-Year-12 Population Retentivity

Year Male Female Male Female Male Female Total
1966 111184 106112 — — — — —

1967 111593 107297 — — — — —

1968 115229 109471 — — — — —

1969 117445 112010 -— — — — —

1970 119852 113929 37597 27681 338 26.1 30.0
1971 122107 116136 38968 29357 349 274 31.2
1972 124604 119197 41758 32119 36.2 293 329
1973 126740 121099 41828 348354 35.6 311 334
1974 130809 124481 41129 36277 343 31.8 33.1
1975 132387 125984 42556 39313 349 339 344
1976 130948 124217 43657 42421 350 356 353
1977 127411 121306 43390 44748 342 37.0 35.6
1978 124883 118963 43531 46692 333 375 353
1979 124975 118886 43081 47007 325 373 349
1980 125458 120444 42221 46817 322 377 349
1981 128437 122699 44550 46779 326 38.6 35.5
1982 134172 128984 41704 47941 334 40.3 36.8
1983 137029 130594 46697 5199! 37.4 43.7 40 6
1984 142935 137495 52728 57766 42.0 48.0 45.0
1985 142200 136173 55713 60603 434 94 46.3

The national cnrolment trends for students in Year 12 over the period 1976-1985 are shown in Figure 2. Over
the period 1976-1982 the numbers were approximately constant, since the greater retentivity of females was
balanced by the declining retentivity of males. However, from 1983 to 1985 there has been a dramatic growth,
reflecting the enhanced male and female tetentivity over these three years.

Since the Parent-Year-8 population is four years ahead of the corresponding Peer-Year-12 population, it is
apparent that the growth in the former from 1981-1985 will *‘flow on" to Year 12 from 1985-1989. The larger age
cohort, coupled with the trends in retentivity described above, should have a significant impact on the numoer of
students entering Year 12 in the immediate future. and presumably on the number of students wishing to enter
tertiary institutions a year later.

The remainder of this Chapter presents details of science and mathematics subject enrolments for cach State.
Itis to be noted that:—
® The data are presented for male and female students taking science and mathematics as public examination

subjects at the end of Year 12 The exception is Queensland where students do not sit for a public cxamination

but are awarded ratings based on moderated school assessments during Years 11 and 12.
® The data include students from both Government and non-Government schools.
® The data represent the total number of student enrolments in science and mathematics subjects. Thus, where

students take a combination of mathematics subjects, the total mathematics enrolment will be higher than the

actual number of mathematics students.
® The data include the number of students in the Parent-Year-8 population from 1966-1985 and those in the

Pecr-Year-12 population from 1970-1985. This manner of presentation enables the retentivity for cach State

to be determined. Italso enables the proportion of students studying cach subject to be calculated with respect

to the Year 12 base year and also to the Year 8 base year respectively.
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2.3 SCIENCE
Biology Enrolment Statistics

Male/female biology enrolments and their respeetive Parent-Year-8 and Peer-Year-12 population for each
State are presented in Table 2. The proportions of biology students with respect to the Year 12 and Year 8 base
years are also presented.

The variation of biology Year 12 enrolments over the time period 1976-1985 are shown m Figure 3. The
enrolments show a sinusoidal trend with steady increases in the late 1970% being followed by a deeline in the carly
1980’s until in 1982 the total biology enrolments were less thanin 1976 However from 1983 to 1985 there has been
a dramatic growth so that in 1985 the total biology enrolments reached » maximum of 52.959.

TABLE 2:

Biology Enrolment Statistics in Australia

Parent Pecr Yecar 12 Biology *Peer **Parent

Year Year§ Year 12 Retentivity Enrolments Year 12 Year8

Population Popuilation Yo Male Female Total  Proportion Proportion

QUEENSLAND

1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 294 3089 1 000 1.000
1971 35355 9883 30.7 3492 1076 1,123
1972 36999 10770 325 4556 1.288 1 426
1973 37742 10973 322 2160 2773 4933 1378 1512
1974 39595 11368 328 2473 3420 3893 1.580 1.763
1975 39805 11586 32.8 2725 3549 6574 1.728 1.928
1976 39493 12920 349 3237 4393 7630 1.798 2.138
1977 38780 13871 36.8 3575 4907 8482 I 862 2.330
1978 37962 14818 37.1 3836 5460 9296 1.913 2 437
1079 37696 14995 377 3797 5790 9587 1.947 2.497
1980 39319 15251 38.6 3652 5640 9292 1.855 2.439
1981 41149 15016 38.7 3393 3449 8842 1.793 2.364
1982 43800 15996 42.1 3678 5740 9418 1793 2572
1983 45672 17810 47 2 3919 6156 10085 1.724 2773
1984 48007 20865 53.1 4617 6939 11556 1.687 3.047
1985 47338 22668 55.1 4942 7209 12151 1.632 3.0061

NEWSOUTH WALFES

1966 75233
1967 76421
1968 77983
1969 79161
1970 80421 23805 316
1971 82712 24822 32.5
1972 83534 26564 341
1973 84807 27061 342
1974 86619 26837 334
1975 88735 28014 33.9
1976 87605 29222 35.0 6000) 9067 15067 1.000 1.000
1977 86289 30652 361 5985 9465 15450 0978 0 985
1978 83230 31276 36.1 5897 9992 15889 0.985 1.017
1979 81995 30927 349 5233 9867 15100 0,947 0,943
1980 81891 28881 33.0 4698 9168 13866 0931 0 878
1981 82439 28411 329 1433 8843 13276 0906 0.853
1982 85509 28075 337 4050 8737 12787 0.883 0.852
1983 86881 30712 37.5 4222 8981 13203 0.833 0.892
1984 92284 33784 413 4779 9336 14115 0.810 0 956
1985 94397 34261 41.6 46006 9065 13671 0.774 0919
Q
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Table 2: (contd)

Biology Enrolment Statistics in Australia

Parent Peer Year 12 Biology “Peer **Parent
Year Year 8 Yeai 12 Retentivity Enrolments Year {2 Year 8
Population Population Yo Male Femate Total  Proportion Proportion

AUSTRALIAN CAPITAL TERRITORY

1973 3211

1974 3469

1975 3824

1976 3877

1977 3978 2136 66 5 340 533 873 1.000 1.000
1978 3858 2317 66.8 340 564 904 0 955 0.958
1979 4002 2578 67 4 366 726 1092 1.036 1 050
1980 3976 2538 655 305 657 962 0927 0.913
1981 4056 2675 67.2 307 681 988 0.903 0.913
1982 4248 2720 70.5 306 635 941 0.846 0 8597
1983 46351 2918 729 283 631 914 0.766 0 840
1984 5065 345 791 303 635 938 0.730 0.868
1985 5107 3150 77.7 320 645 965 0 750 0.875

VICTORIA

1966 60154

1967 59858

1968 61490

1969 62762

1970 63801 I8915 314 1891 4151 6042 1 000 1.000
1971 65185 19221 32.1 2108 4381 6689 1.089 1.113
1972 66983 20367 331 2363 4939 7302 1.122 1.182
1973 67267 21416 RAN 2781 5739 8520 1 245 1.352
1974 069520 21465 33.6 2787 5963 8750 1.276 1.365
1975 69672 22930 352 3138 06507 9645 1.317 1.473
1976 69052 23580 35.2 3338 6898 11236 1 359 1 522
1977 68034 22884 340 3281 6966 10247 1.402 1.517
1978 66932 23046 33.1 3339 7403 10742 1.459 1.538
1979 65684 22528 2.3 369y 7030 10199 1417 1.457
1980 67019 22580 327 3080 7124 10204 1415 1 471
1981 678606 22573 332 2940 6835 9795 1.358 1.433
1982 7401 23050 344 2647 6617 9264 1258 1.378
1983 71048 23385 38.7 2737 7023 9760 1203 1 479
1984 74594 289714 43.2 3163 7438 10601 1.081 1.555

TASMANIA

100 7890

1967 7746

1968 7762

1969 8352

1970 8162 1358 172 1233 1.000 1.000
1971 8112 1581 20.4 1553 1.082 1.283
1972 S48 1787 230 800 846 1646 1.014 1 357
1972 8205 1966 2,.5 829 928 1757 0 984 1.346
1974 8532 1864 28 601 750 1351 0 798 1.059
1975 85355 2086 257 671 800 1471 0.777 1160
1976 8228 2079 25.5 586 740 1326 0,702 1.041
1977 8238 3113 258 549 771 1320 0.688 1.029
1978 7797 2099 2406 512 799 1311 0.688 (.983
1979 7409 2215 25,9 800 1520 2320 I i54 1.735
1980 7344 2237 272 671 1286 1957 0 963 1.522
1981 7358 2203 26.7 605 1157 1762 () 881 1.309
1982 7914 1716 22.0 571 969 1540 0.988 1.264
1983 7939 1845 249 558 1050 1614 0.963 1.394
1984 8212 2033 27.7 533 996 1529 0.828 1.332
1985 8072 2120 289 567 1036 1603 0 830 1.394
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Table 2: (contd)

Biology Enrolment Statistics in Australia
Parent Peer Year 12 Brvlogy *Peer **Parent

Year Year8 Year 12 Retentivity Enrolments Year 12 Year8

Population  Population %o Male Female Fotal  Proportion Propottion

SOUTH AUSTRALIA
1966 22566
1967 22965
1968 23081
1969 23448
1970 23911 972 205 2857 1.000 1.000
1971 24040 6836 29.8 3712 1.135 1.277
1972 24545 7468 2.4 4032 1.269 1.551
1973 25418 7730 330 2264 2828 5092 1.377 1715
1974 25527 7758 324 2387 3140 5527 1.489 1.820
1975 25366 8670 30.1 2644 3607 06251 1 507 2054
1976 24592 9093 370 2524 3704 06288 1.5 2023
1977 23902 9066 57 2271 3710 5981 1.379 1859
1978 23364 9124 .7 2096 3608 5704 1.307 1.765
1979 22390 9356 36.9 1949 M57 5406 1.208 1.683
1980 22115 9535 88 1872 3188 5060 1109 1 625
1981 22893 9308 38.9 1540 36 4580 1.030 1.515
1982 23695 9580 41.0 1449 3006 M55 0.972 1.506
1983 23851 10653 47.6 1615 307 4712 0.925 1.662
1984 23483 11087 50,4 1583 217 4790 0.903 1711
1985 22658 11711 51.2 1589 346 4735 (845 1634
WESTERN AUSTRALIA

1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4080 20.9 960 1784 2744 1 000 1.000
1971 20145 1866 276 1127 1927 3054 1.076 1.099
1972 20642 5648 29.6 1477 2.8 3925 1 185 1307
1973 21202 6121 3.7 1840 3101 4941 1.377 1.622
1974 22028 06581 32.8 2024 3366 5390 1.397 1.705
1975 22414 6870 341 2193 4014 6207 1.541 1955
1976 22665 7380 357 2656 4530 7186 1.661 2209
1977 22371 7416 350 2494 4875 7369 1.695 2.205
1978 21861 7543 M 2386 5026 7412 1 676 2,135
1979 22198 76031 340 2340 4984 7330 1.638 2.075
1980 22110 7700 340 2422 5102 7524 1.667 2.107
1981 23262 7843 351 2243 S045 7288 1 565 2.067
1982 24213 8184 374 2165 J644 6809 1.419 1976
1983 25914 8970 40.4 2402 4997 7399 1 407 2.115
1984 26126 10090 45.6 2809 5570 8379 1416 2405
1985 25138 11059 47.5 3211 6022 9233 1.424 2518

Peer-Year-12 Proportion in 198X =

Ycar 12 Biology Enroimentin 198X Peer Year 12 Populationm base year
Year 12 Biology Enrolment m base year Peer Year 12 Population 198X

** Parent-Year-8 Proportion 198X =

Year 12 Biology Enrolment in 198X Parent Year 8 Population in base year
Yecar 12 Biology Enrolment in base year Parent Year 8 Population 198(X-4)
Q
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Figure 3 National trends for students taking Biology as a Public Examinations
subject as compared to the Peer-Year-12 population over the penod 1976-1985
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Figure 4 The number of students taking Biology as a Public Examinations subject from
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Figure 4 depicts the statistical data in Table 2 in schematic form on a State-by-State basis. Queensland has
shown the greatest increase in student numbers over the 1970-1985 period. fiom 3,089in 1970 to 12151 i 1985,
so that Queensland now has the largest enrolment in biology except for New South Wales. Since 1973 there has
been an ever-increasing difference between mare and female enrolments and in 1985, 46% more females than
males were enrolled in biology. The proportion of students studying brology with respect to the 1970 base vear
has exceeded unity for both Peer-Year-12 and Parent-Year-8 earoiments for cvery year smee 1970, In 1985 the
proportion of the Parent-Year-8 population with respect to 1970 exceeds 300%.

New South Wales has the largest number of students studying biology, but the data arc only histed smee 1976
because in that year the pattern of secondary education changed in that State. The biology enrolments 1n Table 2
represent actual biology enrolments in 4 unit and 2 unit courses. After reaching a maximum ot 15,889 students in
1978 the NSW numbers declined significantly to a low of 12.787 in 1982 but in 1983 the downward trend stabilised
and in 1985 the number of biology enrolments reached 13.671. The overall decrease in student numbers has been
caused almost entirely by the decline in male enrolments.

The statistics for the Australian Capital Territory require some explanation. Prior to 1977 students from the
ACT took the NSW Higher School Certificate. but it proved impossible te extract the ACT data from the total
NSW figures. However the data for the ACT from 1977-1985 are listed in Table 2 and displayed in Figure 4. The
data show a constant trend with a small decline in male enrolments being offset by a slightly larger increase in
female enrolments. The proportion cf biology cirelments to the Parent-Year-8 and Peer-Year-12 populations
with respect to the 1977 base year is less than unity for every year except 1979. In 1983 three biology subjects were
introduced in the ACT namely General Biology. Hun.an Biology and Web of Life Biology. The data in Table 2
for 1983 to 1985 are a composite of these three biological science subjects.

The Victorian enrolments showed significant increases from 1970 to 1976 but thereafter the enrolments have
remained approximately constant, althougt there was a decline in enrolments in the carly 1980%. The proportion
of students studying biology with respect to the 1970 base year has exceeded unity for both Year 12 and Year 8
enrolments for every year since 1970. The enrolments are dominated by females. with approximately 2.25 times
more females being enrolled in the 1970-1985 period than males.

The Tasmanian enrolments have been relatively constant over the 16-ycar period. although there was a
dramatic increase in 1979 which was due to the introduction of new Higher School Certificate subjects. However
the numbers then declined as the *old” subjects were phased out. so that the numbers in the last few years are
essentially the same as in the carly 1970s. A decline in male enrolments over the 1970-1985 period has been
counter-balanced by an increase in female enrolments. However the proportion of students studying biology wiih
respect to the Peer-Year-12 population compared to the 1970 base year has been less than unity for most of the
period from 1970-1985, although the corresponding proportion with respeet to the Parent-Year-8 population 1s
greater than unity.

The South Australian enrolment figures show a rapid increase from 1970 to 1975 which paralleled the situation
in Queensland and Western Austraiia. However, after 1976 the numbers gradually declined to a low pomnt of
4,455 students in 1982, but have since shown an increase. The proportion of students studying biology compared
to the Pcer-Year-12 population declined to less than unity in 1982 with respect to the 1970 base year. although
with respect to the Parent-Year-8 population the value still exeeeds unity. The decline m student numbers since
the mid-1970's has been largely caused by a drop in male enrolments - from a maximum of 2,644 m 1975 to a
minimum of 1.449 in 1982. Female enrolments have also declined from 1976, but not to the samc extent as the
male enrolments.

Western Australian enrolments have shown a massive mercase over the 1970-1985 petiod, most of the increase
occurring in the 1970-1976 and the 1982-1985 periods. The increase m cnrolments has been cvenly distributed
between males and females The proportion of students studying biology with respect to the 1970 base vear has
exceeded unity for both Peer-Ycar-12 and Parent-Year-8 entolments for cvery vear sinee 1970 and the 19853
Parent-Ycar-8 proportion is approximately 2.5 times the 1970 value
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TABLE 3:

Biology and humar biology enrolment statistics in Western Australia

Biciogy Human Biology
Year Male Female Total Male Female Total

1970 931 1635 2560 29 149 178
1971 1092 1721 2813 35 200 241
1972 1392 2014 3409 85 434 519
1973 1620 2324 3944 220 777 997
1974 1693 2390 4083 331 976 1307
1975 1778 2081 4419 455 1333 1788
1976 1974 2704 4078 082 1826 2508
1977 1757 2733 4490) 737 2142 2879
1978 1722 2904 4626 664 2122 2736
1979 1690 2890 4580 056 2094 2750
1980 1789 2860 4649 633 2242 2875
1981 1553 2500 4053 090 2545 3235
1982 1447 2213 3660 718 2431 3149
1983 1574 2237 3821 828 2750 1578
1984 1734 2383 4117 1075 3187 4262
1985 1882 2536 4418 1329 3486 4815

[t should be noted that in Western Australia, two Public Examination subjects - Biology and Human Biology
- are included in the statistics 1n Table 2. The enrolments for these two subjects are presented in Table 3 and
shown in Figure 5. Although both subjects have b en offered over the period 1970-1985, Human Biology had a
very small enrolment in the carly 1970, but has now mcreased in popularity to the stage where the Human
Biology numbers have exceeded the Biology enro'ments in 1984 and 1985,

Human Biology has been particularly popular vy i females, with approximately three umes as many females
as males taking this subject. The enrolments in Human Biology have increased consistently throughout the
neriod covered by this monograph, whilst the numbers in Biology reached a maximum in 1976. Male and female
¢ olments in Brology are much more evenly balanced than is the case for Human Biology, where approximately
72% of the 1955 enrolments are females. Undoubtedly the presence of Human Biology in Western Australia has
been the major reason for the dramatic mcrease in Biology enrolments that has occurred i the 1970-1985 period
as depiet 1in Table 2 and Figure 4

« Human Biology

x  Biology

Western Australia

1970 1972 1874 1976 1978 1980 1982 1984 1986 Year

Figure 5 The number of students taking Biology and Human Biology in
Western Australhia from 1970-1985
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CHEMISTRY ENRCLMENT STATISTICS

Male/female chemistry enrolments and their respective Parent-Year-§ and Peer-Year-12 populations for cach
State are presented in Table 4. The proportions of chemistry students with respect to the Peer-Year-12 and
Parent-Year-8 base years are also presented. gure 6 shows the variation of chemistry Year 12 enrolments over
the period 1976-1985. The numbers have shown a sieady. if unspectacular. growth over this penod. from 24.73Y
in 1976 t0 33,930 in 1985.

The statistical data in Table 4 on a State-by-State basis are depicted (in schematic form) in Figure 7. Of all the
States, Queensland has shown the greatest increase in student numbers over the 1970- 1985 period. Since 1975 the
enrolments have increased from 4.340 t0 6,899 (a 59% increase). Until the last few years raost of this growth has
resulted from increased female enrolments. However, despite this increase in the number of students studying
chemistry, their proportion of the Peer-Year-12 population has declined to 0.623 (compared with the situationin
1970), due to the massive increase in retentivity (from 29.4% to 55.1%). over ths period. This is 1n contrast to
the proportion of the Parent-Year-8 population which has remained relatively constant from 1970-1985 exeept
for a decline in the mid-1970s.

Table 4:
Chemistry Enrolment Statistics in Australia

Parent Pecr Year 12 Chemistry *Peer *Pient

Year Year8 Year 12 Retentivity Enrolments Yearl2 Yea 8
Population  Population Yo Male Female Total  Proportion Proportion
QUEENSLAND

1966 32021
1967 32242
1968 3127
1969 34043
1970 34679 9407 29.4 4597 1.000 1.000
1971 35355 9883 307 4597 0.952 0.993
1972 36999 10770 325 5268 1 001 1.108
1972 37742 10973 2 3259 1297 4556 0.856 (0.939
974 39595 11368 328 3i82 1300 4482 (0 808 0.901
1975 39805 11586 328 o2 1328 4340 0.767 0.855
1976 39493 12920 349 3195 1307 4502 0713 0 848
1977 38780 13871 36.8 3321 1418 4739 0.699 0 875
1978 37962 14818 3741 3422 1649 5071 0.70t (0.892
1979 37696 14995 377 3349 1830 S179 0.707 0.907
1980 39319 15251 86 36 1962 5408 0.726 0954
1981 41149 15016 38.7 3236 245 5281 0.720 0949
1982 43800 15996 42.1 3329 2100 5429 0.695 0.096
1983 45672 17810 47.2 3674 2269 5943 0.683 1.098
1984 48007 20865 531 3963 2470 6433 0.631 1.140
1985 47338 22068 S5 1 4303 2596 6899 0.623 1 168

NEW SOUTH WALES

1966 75233

1967 76421

1968 77983

1969 79161

1970 80421 23805 31.6

1971 82712 24822 325

1972 83534 26564 341

1973 84807 27061 342

1974 86619 26837 334

1975 88735 28014 339

1976 87605 29222 350 5931 2350 8281 1070 1 G0
1977 86289 30652 36.1 5920 2584 8504 0979 1012
1978 83230 31276 361 6346 2917 9263 1045 1.079
1979 81995 30927 349 6433 3261 9694 1106 1,102
1980 31891 28881 33.0 6328 3635 9963 1217 1147
1981 82439 28411 329 5591 3320 8911 1107 1.042
1982 85509 28075 337 5582 3423 9005 L3 1091
1983 86881 30742 375 6215 3812 10027 1152 1234
1984 92284 35784 413 6309 3884 10193 1.065 1.256
1985 94397 34201 41.6 6453 4292 10745 1.107 1 315
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Table 4: (contd)

Chemistry Enrolment Statistics in Australia

Parent Peer Year 12 Chemistry *Peer **Parent
Year Ycar8 Year 12 Retentivity Enrolments Ycar 12 Year8
Population  Population Yo Male Female Total  Proportion Proportion
AUSTRALIAN CAPITAL TERRITORY
1973 3211
1974 3469
1975 3824
1976 877
1977 3978 2136 66 5 299 137 436 1 000 1.006
1978 3858 2317 66.8 391 167 558 1 180 1 185
1979 4002 2578 67.4 411 257 668 1.269 1.287
1980 3976 2538 65.5 429 262 0691 1 338 1.313
1981 4056 2675 67.2 415 309 624 1.143 1.158
1982 4248 2720 70.5 408 392 800 1.441 1.527
1983 4652 2918 72.9 457 391 848 1424 1.561
1984 5065 3145 791 435 391 826 1.287 1.530
1085 5107 3150 77.7 400 395 795 1.236 I 444
VICTORIA
1566 60154
1967 59858
1968 61490
1969 62762
1970 63801 18915 34 4782 1554 6336 1.000 1.000
1971 65185 19221 32.1 4723 1529 6252 0.972 0967
1972 66938 20367 331 4423 1562 5985 0.877 0.924
1973 67267 21416 M 4544 1675 6219 0.867 0.941
1974 69520 21465 330 4325 1721 6046 0.841 0.900
1975 69672 22930 5.2 4348 2031 6379 0 831 0.929
1976 69052 23580 352 4355 2056 6411 0.812 0.909
1977 68034 22884 340 4348 2199 6547 0.854 0924
1978 66932 23046 331 4400 2409 6809 0.882 0.930
1979 65684 22528 2.3 4287 2533 6820 0.984 0.929
1980 67019 22580 27 4190 2634 6824 0.902 0.938
1981 67866 22573 32 4246 2757 7003 0.926 0.977
1982 71461 23050 4 4168 2871 7039 0912 0.998
1983 71048 25395 8.7 4287 2906 7193 0.845 1.040
1984 74594 28971 43.2 4475 2087 7462 0.769 1.057
1985 73002 30706 45.2 4503 3251 7754 0.754 1.08>
TASMANIA
1966 7890
1967 7746
1968 7762
1969 3352
1970 8162 1358 17.2 884 1.000 1.000
1971 8112 1581 20 4 873 0.848 1 006
1972 8148 1787 23.0 537 195 732 0.629 0.842
1973 8205 1966 235 495 180 675 0.527 0721
1974 8532 1864 28 465 168 633 0522 0.692
1975 8555 2080 5.7 421 174 595 0438 0.655
1976 R228 2079 AN 408 149 557 0.412 0.610
1977 8238 2113 58 972 393 1159 0.843 1.261
1978 7797 2099 RANG 783 382 1165 0.853 1219
1979 7409 2215 259 763 394 1157 0.802 1 208
1980 7344 2237 272 791 380 1071 0.727 1.149
1981 7358 2203 20.7 682 Mo 1028 0717 1114
1982 7914 1716 20 679 RIN] 994 0 890 1.138
1983 7939 1845 249 773 354 1127 0.938 1.358
1984 8210 2033 27.7 694 331 1025 0775 1.246
1985 8072 2120 289 616 353 969 0 700 1175
[y’ O
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Table 4: (contd)
Chemistry Enrolment Statistics in Australia

Parent Peer Year 12 Chemistry *Peet **Parent

Year Year§ Year 12 Retentivity Enrolments Year 12 Year§
Population  Population Yo Male Female Total  Proportion Proportion
SOUTH AUSTRALIA
1966 22566
1967 22965
1968 23081
1969 23448
1970 23911 5972 26.5 3124 1 000 1 000
1971 24040 6836 298 3104 0.868 0976
1972 24545 7468 324 3147 0 806 0 985
1973 25418 7730 33.0 2259 778 3037 075, 0.936
1974 25527 7758 324 2046 705 2751 0.678 0831
1975 25366 8670 36.1 1975 685 20660 0587 0.799
1976 24592 9093 37.0 1878 645 2523 0530 0.743
1977 23902 9066 Ky 1752 753 2505 (.528 * 0712
1978 23364 9124 35.7 1722 852 2574 0.545 0.728
1979 22390 9356 36.9 1836 879 2715 0.555 0.773
1980 22115 9535 38.8 1897 928 2825 0.565 (1.830
1981 22893 9308 38.9 1837 929 2766 0.568 0 836
1982 23695 9580 41.0 1890 1097 2987 0.596 0.923
1983 23851 10653 47 6 2100 1136 3236 () 581 1.044
1984 23483 11087 01 2019 1092 3111 0536 1.016
1985 22657 11711 S12 2000 1099 3099 0 506 0.978
WESTERN AUSTRALIA

1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 1871 465 2336 1000 1 000
1971 20145 4866 276 1880 531 2411 0.993 1.019
1972 20642 5648 29.6 1917 604 2521 0 894 0 986
1973 21202 6121 317 1882 564 2446 0 801 0943
1974 22028 6581 32.8 1927 648 2575 0.784 0.957
1975 22414 6870 341 1822 685 2507 0.731 0.928
1976 22665 7380 357 1795 670 2465 0 669 0 890
1977 22371 7416 350 1800 779 2579 0.697 0.907
1978 21861 7543 KN 744 927 2671 0.709 0.904
1979 22198 7631 340 1931 1060 3041 0 828 1.049
1980 22110 7700 340 1591 922 2513 0769 0972
1981 23262 7843 35.1 1584 806 2390 0611 (.796
1982 24213 Sted 374 1917 1126 3043 0.745 1.037
1983 25014 8970 40 4 2063 1270 3333 074 1119
1984 2612 10090 456 2101 1280 3381 06: 1.140
1985 25138 11059 47.5 244 1425 3069 0665 i.176

*

Peer-Year-12 Proportion in 198X =

Yecar 12 Chemistry Enrolmentin 198X Peer Year 12 Population in base vear
Year 12 Chenustry Enrolment in base year Peer Year 12 Poputation 198X

*

*

Parent-Year-8 Proportion {98X =

Year 12 Chemistry Enrolmentin 198X Parcat Year 8 Population in base year
Year 12 Chemistry Enrolment in basc year Parent Year8 Population 198(X-4)
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Figure 6 National trends for students taking Chemistry as a Public Examinations
subject as compared to the Peer-Year-12 population over the period 1976-1985
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New South Wales has the largest number of students studying chemistry . but the data are only listed sinee 1976
becar-e in that year the pattern of secondary education changed in that State. Enrolment data since 1983
repr 2nt enrolments for students taking 2 Unit Chemistry. The NSW enrolments as a proportion of Parent-
Year-8 and Peer-Year-12 have exceeded the base year for essentially all of the 1976-1985 penod, although the
actual numbers have varied considerably. The growth in the number of females studying chemstry has increased
by approximately 83% over thic 10-year period. although the number of males has remained relatively constant.

The data for the ACT from 1977-1985 are listed in Table 4 and displayed in Figure 7. The data show a steady
increase in chemistry enrolments from 1977-1985, with the female enrolments incrcasing at a faster rate rather
than the male enrolments. The proportion of chemistry enrolments to the Parent-Year-8 and the Peer-Year-12
populations with respect to the 1977 base year. exceed unity for cach yuar of the period and represents the
healthiest situation of all the States. It should be noted that the ACT retentivity of 77.7% i 1985 1s the lughestin
the nation.

A physical science unit is offered in the ACT, and 143 students enrolled in the subjeetin 1985 (sec Table 7).
This is a significant number when compared to the 795 students enrolled in chemistry. The ACT also offers umts
in Applied Science, Astronomy, Electronies, Oceanography and Technology, and these subjeets will be
discussed later in this chapter.

The Victorian numbers have shown a steady increase over the 1970-1985 period. In contrast to NSW, the
proportion of chemistry Year 12 enrolments with respect to the Peer-Year-12 population has dechned since the
1970 base ycar, although with respect to the Parent-Year-8 population it has remained close to unity for most of
the period. The growth inactual numbers has occurred because of the increasinginterest inchemustry by females
whereas the number of males enrolled in the subject has actually declined.

The Tasmanian chemistry enrolments show an interesting trend 1n that from 1970-1976 they averaged
approximately 700 whereas from 1977-1985 the average was approximately 1,100 In 1977 the new subjects
Chemistry A and B were introduced, but the existing subject was not phased out until 1978. Students were able
toenrol in any of the three chemistry subjects. The overall chemistry enrolments have remained relatively stable
since 1977 and there has been little variation in the proportion with respect to Parent-Year- 8 or Peer-Year-12
populations.

The enrolments in South Australia are approximately identical in 1985 as they were in 1970, although a dechine
occurred for most of the period coveied in this review. Modest increases in female enrolments have been offset
by a small decline in male enrolments. Since the retentivity from Year 8 to Year 12 in South Australia has
increased from 26.5% in 1970 to 51.2% in 1985, it is apparent that the proportion of students studying chemistry
compared to the Peer-Year-12 population must have declined. In fact in 1985 the proportion was only 0.506 of
the 1970 base year. However. with respect to the Parent-Year-8 population. the situation is not as serious, for
despite the fact that throughout most of the penod the proportion was less than the base year, the proportion
exceeded unity in 1983 and 1984.

The Western Australian enrolments have shown a steady if unspectacular growth over the 1970-1985 period.
This + s been caused by a significant increase in the number of females opting to study tne subjeet, from
approximately 500 in the early 1970°s to approximately 1,300 students in the last few years. However, it 1s
disappoiating to note that the number of males has not increased significantly over the same period. As would be
expected, the proportion of students enrolled in chemistry compared to the Peer-Year-12 population has
declined over the period as the retentivity of students has increased, but with respeet to the Parent-Year-§
population sume gains are now cvident.

An examination c° the Western Australian enrolments indicate a sudden drop in 1980 and 1981 followed by a
strong growth fron. 1982 to 1985. This is due, at least in part. to the introduction of a new Public Exam nations
subject entitled Physical Scicnee, which was examined for the first time in 1979. This subjeet incorporates
material which would normally be classified as “chemistry™ and “physics™. Few students opted to study this new
subjectin 1979 as it was being tnalled in a relatively small number of schools. ‘The number inereased to 444 1980
and has steadily increased so that 796 students were enrolled in 1985 (sce Table 7).

The introduction of the subject Physical Science may have caused a drop in the number of students opting tor
Chemistry in 1980 and 1981, since the Physical Seienee unit could be substituted for Chemistry as an entry to
many tertiary level courses. However, the effeet appears to have been short-lived, and the Chemistry numbers
now exceed their previous total whilst the Physical Science numbers have been sustained. It could be argued that
the Chemistry numbers 1or Western Australia in Table 4 should be inereased in the period 1979-1985 to inelude
the additional Physical Science students. It is apparent that this new subject is attracting a new clientele of
students and is not undercutting, to any serious extent, the number of students enrolled in chennstry,

It is also of interest to note that Victoria introduced a physical science subjeet in 1983. The umit has had an
average enrolment of approximately 120 from 1983-1985 (sec Table 7), but it is too catly to comment on its
effectiveness in the Victorian context.
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GEOLOGY ENROLMENT STATISTICS

The number of male and female geology students and their respective Parent-Year-8 and Peer-Year 12
population for each State are presented in Table 5 together with the proportions of gzology students with respect
to the Peer-Year-12 and Parent-Year-8 ba : years. Figure 8 shows the variation of geology Year 12 enrolments
over the period 1976-1985. The numbers have shown aslow but steady decline throughout this period, from 4,124
in 1976 to 3,128 in 1985.

The statistical data in Table 5 is depicted in Figurc 9 in schematic form on a State-by-State basis. The
Queensland enrolments were extremely fow in the early 1970's but increased dramatically in 1976 and 1977 after
which the numbers have remained approximately constant. The increase in the number of females studying
geology has been remarkable since approximately 50 females were enrolled in the early 1970’ compared to
approximately 200 since 1976. In the same period the number of males studying geology has more than doubled.
The proportion of students studying geology with respect to the 1970 base year has been i excess of unity for
every year of the 1970-1985 period for both Parent-Year-8 and Peer-Year-12 populations. In fact, in 1983 the
proportion with respect to the Parent-Year-8 population ‘was 3.6 times the number in 1970.

Table §:

Geology Enrolment Statistics in Australia

Parent Peer Year 12 Geology *Peer **Parent

Year Year8 Year 12 Retentivity Enrolments Yearl2 Year8

Population Population Y% Male Female Towal  Proportion Proportion

QUEENSLAND

1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 29.4 176 1.000 1.000
1971 35355 9883 30.7 271 1.466 1.529
1972 3699Y 10770 325 326 1618 1.790
1973 37742 10973 N2 211 43 254 1.242 1363
1974 39595 11368 328 171 51 222 1.044 1.165
1975 39805 11586 28 178 41 219 1012 1.127
1976 39493 12920 349 370 18 488 1853 2.203
1977 38780 13871 36.8 449 210 659 2.540 3177
1978 37962 14818 37.1 431 201 632 2.283 2.907
1979 37696 14995 37.7 393 195 588 2.103 2.699
1980 39319 15251 38.6 411 199 610 2138 2 810
1981 41149 15016 38.7 414 192 606 2,157 2843
1982 43800 15996 42.1 441 187 628 2098 3.010
1983 45672 17810 47.2 500 232 738 2215 3562
1984 48007 20865 53.1 454 239 693 1.775 3.207
1985 47338 226068 AR 536 186 722 1.702 3192

NEW SOUTH WALES

1966 75233

1967 76421

1968 77983

1969 79161

1970 80421 23808 3.6

1971 82712 24822 325

1972 83534 2065064 341

1973 84807 27001 342

1974 86619 26837 334

1975 88735 28014 339

1976 87605 29222 35.0 1059 319 1378 1.000 1.000
1977 86289 30652 30 i 941 349 1290 0.892 0922
1978 83230 3i276 36.1 879 310 1189 0 806 (832
1979 81995 30927 KSR 822 347 1169 0.802 0.799
1980 81891 28881 330 656 271 927 0 681 0.6-41
1981 82439 28411 329 771 350 1121 0.837 0.788
1982 85509 28075 337 634 310 944 0.713 0.688
1983 86881 30712 37.5 782 336 H18 0771 0827
1984 92284 33784 413 766 377 1143 0.717 0.846
1985 94397 34201 41.6 656 258 914 0 566 0672




Table 3: (contd)
Geology Enrolment Statistics in Australia
Parent Pcer Year 12 Geology *Peer **Parent
Year Ycar8 Year 12 Retentivity Enrolments Year 12 Year8
Population  Population Yo Male Female Total  Proportion  Proportion

AUSTRALIAN CAPITAL TERRITORY

1973 3211

1974 3469

1975 3824

1976 3877

1977 3978 2136 66.5 S0 13 63 1.000 1 000

1978 3858 2317 66.8 55 9 64 0.937 0940

1979 4002 2578 67.4 3 8 39 0.513 0 520

1980 3976 2538 65.5 39 5 44 .588 0.578

1981 4056 2675 67.2 47 8 55 0.697 0.705

1982 4248 2720 0.5 54 9 63 0 785 0.832

1983 4651 2918 72.9 68 30 98 1139 1248

1984 5065 3145 79.1 63 16 79 0.852 1.013

1985 5107 3150 7.7 64 24 88 1.947 1.105
VICTORIA

1966 60154

1967 59858

1968 61490

1969 62762

1970 63801 18915 3id 58 40 98 1 000 1.000

1971 65185 19221 32.1 54 42 96 0.964 0.984

1972 66938 20367 331 44 38 82 0.777 0.819

1973 67267 21416 341 38 12 80 0721 0.782

1974 69520 21465 33.6 43 39 82 0737 0789

1975 69672 22930 352 26 Ky 63 (.530 0.593

1976 69052 23580 35.2 11 75 186 1.522 1.706

1977 68034 22884 34.0 145 152 297 2.505 2710

1978 66932 23046 33.1 131 123 254 2.127 2.243

1979 65684 22528 323 142 164 306 2622 2696

1980 67019 22580 327 150 161 3 2658 2.765

1981 67866 22573 33.2 128 129 257 2.197 231

1982 71461 23050 344 100 118 218 1.825 1.999

1983 71048 25395 387 127 132 259 1.968 2.420

1984 74594 28971 43.2 N 106 177 1179 1 621

1985 73092 30706 452 102 64 166 1.043 1 501
TASMANIA

1966 7890

1967 7746

1968 7762

1969 8352

1970 8162 1358 17.2 480 1 000 1.000

1971 8112 1581 20.4 587 1 050 1246

1972 8148 1787 23.0 435 155 590 (1934 1.249

1973 8205 1966 23.5 3N 159 530 0.767 1043

1974 8532 1864 22.8 370 148 518 0786 143

1975 8555 2086 25.7 350 147 497 0674 1 007

1976 8228 2079 255 344 212 556 0.757 1.122

1977 8238 3113 25.8 387 202 589 0.789 1 180

1978 7797 2099 24.6 402 209 611 0824 1177

1979 7409 2215 259 278 155 433 (1553 0.832

1980 7344 2237 27.0 251 146 397 (v 492 0.777

1981 7358 2203 267 235 132 367 0.471 (732

1982 7914 1716 22.0 210 128 338 0.557 0.713

1983 7939 1845 24.9 191 115 306 0 469 (.679

1984 8212 2033 27.7 203 102 305 0424 0 683

1985 8072 2126 289 222 104 326 0.434 0.728




Table S:

Geology Enrolment Statistics in Australia

Pare- Peer Year 12 Geology *Peer **Parent

Year Yea Year 12 Retentivity Enrolments Year 12 Ycar§

Populat, Population Yo Male Female Total  Proportion Proportion

SOUTH AUSTRALIA
1966 2256
1967 22965
1968 23081
1969 23448
1970 23911 5972 26.5
1971 24040 6836 29.8
1972 24545 7468 324
1973 25418 7730 33.0 359 174 533 1.000 1.000
1974 25527 7758 324 447 264 71 1329 1.308
1975 25366 8670 36.1 681 431 1112 1.860 2035
1976 24592 9093 37.0 821 566 1387 2212 2.486
1977 23002 9066 357 791 729 1529 2.446 2.646
1978 23364 9124 357 8il 802 1613 2.564 2.780
1979 22390 93506 369 801 762 1563 2423 2.711
1980 22115 9535 38.8 810 €95 1505 2.289 2.692
1981 22893 9308 389 634 646 1280 1.994 2.356
1982 23695 9580 41.0 613 565 1178 1.783 2.218
1983 23851 10653 47.6 598 515 1113 1.515 2.187
1984 23483 11087 50.1 519 398 917 1.200 1.824
1985 22658 11711 S12 441 308 746 0.924 1.434
WESTERN AUSTRALIA

1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 74 2 76 1 000 1.000
1971 20145 4866 27.6 116 7 123 1.577 1.598
1972 20642 5648 296 140 25 165 1.799 1 983
1972 21202 6121 317 120 14 134 1.348 1.538
1974 22028 6581 32.8 118 17 135 1.263 1.541
1975 22414 6870 341 139 14 153 1.371 1.740
1976 226065 7380 35.7 11 18 129 1.076 1.432
1977 22371 7416 350 119 24 143 1.187 1.545
1978 21861 7543 342 118 27 145 1.184 1.508
1979 22198 7631 34.0 88 26 114 0.920 1.165
1980 22110 7700 34.0 134 25 159 1272 1.607
18l 23202 7843 351 154 16 170 1.335 1.751
1982 24213 8184 374 144 13 157 1.181 1.645
1983 25014 8970 40.4 150 22 172 1.181 1.775
1984 20126 10090 45.6 133 14 147 0.897 1.523
1985 25138 11059 47.5 149 17 166 0.924 1.634

* Peer-Year-12 Proportion in 198X =

Y car 12 Geology Enrolmentin 198X

Year 12 Geology Enrolment in base year
** Parent-Year-8 Proportion 198X =

Ycar 12 Geology Enrolmentn 198X
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Figure 8 National trends for students taking Geology as a Public Examinations subject as
compared to the Peer-Year-12 population over the period 1976-1985
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Figure 8. The number of students taking Geology as a Pubhc Examinations subject
from 1970-1985 (Victona, Queensland, South Australia, Western Austraha and Tasmania),
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For New South Wales, the data are only listed since 1976 because in that year the pattern of secondary
education changed in that State. The geology enrolments in Table 5 represent the number of students enrolled in
4-unit and 2-unit courses. The numbers have declined somewhat over the 1976-1985 period, the decline primarily
being brought about by a reduction in the male enrolments. The NSW enrolments. as a proportion of the Parent-
Ycar- 8 and Peer-Year-12 population, have been less than the base year for the total period.

The number of geology students in the ACT is also extremely small. averaging 66 per year from 1977-1985.
The female enrolment has been approximately 14 per year. In 1983 a new subject entided Earth Science was
introduced in the ACT. The data listed in Table 5 for 1984 and 1985 includes both the Geology and Earth Science
enrolments.

The Victorian enrolments in geology in the 1970-1975 pi riod were exceptionally low for a State with such a
large age cohort. However. subsequent to 1975 the numbers trebled to a high point of 311 in 19", before
declining to 166 in 1985. It is significant that. from 1979 to 1984, females have exceeded the number of male
enrolments.

The Tasmanian enrolments averaged 550 students per year over the 1970-1978 period, but subsequent to this
there has been a steady decline to just over 300 students in 1984 and 1985. The proportion of students studying
geology with respect to the Peer-Year-12 population has now declined to approximately 43% of the 1970 year,
and even the Parent-Year-8 proportion is now less than unity. The decline in the enrolments has been caused
primarily by a drop in male enrolments. but female enrolments have also declined to approximately 50% of the
maximum number during this period.

The South Australian enrolments in geology have shown a massive change since the subject was introduced in
1973 The numbers showed a three-fold increase from 1973 to 1978. but subscquently there has been a steady
decline so that the 1985 enrolment of 746 is the lowest since 1974. However. the proportion of students studying
geology. when compared to both the Parent-Year-8 and the Peer-Year-12 populations, exceeds unity for each
year of the 1973-1984 period when compared to the base year. The male and female enrolments show similar
trends over the 1973-1985 period.

The geology enrolmentsin Western Australia have not varied greatly since 1971, averaging about 150 students
per year over this period. It is surprising that geology does not have a stronger enrolment in this mineral-rich
State. but very few schools are able to offer geology as a Public Examinations subject. The number of females
studying geology is extremely low. averaging 18 students per year over the 16-year period.

PHYSICS ENROLMENT STATISTICS

The number of male and female physics students and their respective Parent-Year-8 and Peer-Year-12
populations for cach State are presented in Table 6 together with the proportions of physics students with respect
to the Peer-Year-12 and Parent-Ycar-8 base years. The variation of physics Year 12 enrolments over the time
period 1976-1985 is shown in Figure 10. The numbers are remarkedly constant, and although there have been
small increases from 1983, these are not commensurate with the Year 12 population increase. In 1985 there was
a total of 29.018 physics enrolments. The physics enrolment trends closely approaimate the chemustry enrolment
trends over the same period of time (see Figure 6).

The statistical data in Table 6 on a State-by- State basis is depicted (in schematic form) in Figure 11.
Queensland enrolments have shown an increase. particularly from 1982 to 1985. However. in terms of the Peer-
Year-12 population the proportion has been decreasing. even in 1983-1985 when the actual numbers have shown
a dramatic growth. This is duc to the increase in retentivity which has occurred in Queensland - from 29.4% in
1970 to 55.1% in 1985 On the other hand, the proportion of students studying physics with respect to the Parent-
Year-8 population has been maintained over this 16-year period.

New South Wales has the largest number of students in physics and . together with Victoria, mahe up more than
half the national total. The data for NSW commence in 1976 because in that year the pattern of secondary
cducation changed. Data since 1983 represent envolments for students taking the 2-unit Physics subject. The
NSW enrolments as a proportion of Par at-Year-§ or Peer-Year-12 have remained relatively constant with
respect to 1976. The male physics enrolment is at feast 3 times as great as the female enrolment. The actual
numbers have varied considerably. but during 1984-1985 they have increased from the low point of 1981-1982.

The statistics for the Autralian Capital Territory are listed in Table 6 from 1977. The data show a steady
growthiin physics enrelments (from 484 in 1977 to 749 i 1985). The proportion of physics enrolments to the Peer-
Year-12 population is greater thar the 1977 base year throughout the period, as 1s the proportion with respect to
the Parent-Year-8 population The proportion of females studying physics has also increased steadily throughout
the past 7 years.
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Physics Enrolment Statistics in Australia

Table \j:

Parent Peer Year 12 Physics *Peer **Parent
Year Year§ Year 12 Retentivity Enrolments Yearl2 Year 8
Population  Population Yo Male Female Total  Proportion Proportion
QUEENSLAND
1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 294 3988 1.000 1.000
1971 35355 9883 30.7 4135 (0 987 1030
1972 36999 10770 32.5 4791 1.049 1.161
1973 37742 10973 322 3186 904 4099 0.886 0.972
1974 39595 11368 328 30006 363 3929 0 816 0.911
1975 39805 11586 328 2924 892 3816 0777 (.867
1976 39493 12920 349 3070 813 3892 0.711 0.845
1977 38780 13871 36.8 3167 929 4096 0.697 0.872
1978 37962 14818 KYN 3273 1035 4308 0.686 0.874
1979 37696 14995 377 3150 1136 4286 0.674 0.865
1980 39319 15251 38.0 3236 1148 4384 0 678 0.891
1981 41149 15016 38.7 3078 1165 4243 0 667 0.879
1982 43800 15996 42.1 3170 1197 4367 0.644 0.924
1983 45672 17810 47.2 3435 1221 4656 0.617 0.992
1984 48007 20865 53.1 3725 1308 5033 0.569 1.028
1985 47338 22668 551 3969 1429 5398 0562 1.053
NEW SOUTH WALES
1966 75233
1967 76421
1968 77983
1969 79161
1970 80421 23805 310
1971 82712 24822 32.5
1972 83534 26564 341
1973 84807 27061 342
1974 86619 26837 334
1975 88735 28014 339
1976 87605 29222 35.0 6890 1751 8641 1.000 1 000
1977 86289 30652 361 6750 1915 8665 0.956 0.988
1978 83230 31276 36.1 7049 2025 9074 0 981 1.013
1979 81995 30927 34.9 7122 2223 9345 1.022 1.018
1980 81891 28881 330 6848 2290 9138 1.070 1.008
1981 82439 28411 329 6122 1987 8109 0 965 0908
1982 85509 28075 337 6134 1995 8129 0.979 0.944
1983 86881 0712 375 6877 2355 9232 1.017 1083
1984 92284 33784 413 7003 2343 9346 0.936 1103
1985 94397 34261 41.6 7005 2546 PARY 0.943 1120
AUSTRALIAN CAPITAL TERRITORY
1973 321
1974 3469
1975 3824
1976 3877
1977 3978 2136 665 390 94 484 1 000 1.000
1978 3858 2317 60 8 491 168 599 1141 114
1979 4002 2578 67.4 491 142 633 1 084 1098
1980 3976 2538 65.5 489 143 632 1.099 1,081
1981 4056 2675 672 481 164 645 1 064 1.076
1982 4248 2720 70.5 475 230 705 RS 1212
1983 4651 2918 729 S28 215 743 1.124 1232
1984 5065 3145 79.1 564 253 817 1 146 1363
1985 5107 3150 71.7 511 238 749 1049 1.225
O
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Table 6: (cont)

Physics Enrolment Statistics in Australia

Parent Peer Year 12 Physics *Peer **Parent

Year Year8 Year 12 Retentivity Enrolments Yearl2 Year8

Population Population Yo Maie Female Total  Proportion Proportion

VICTORIA
1966 60154
1967 59858
1968 61490
1969 62762
1970 63801 18915 314 4945 1391 6336 1.000 1.000
1971 65185 19221 321 4892 1310 6202 0.963 0984
1972 66938 20367 331 4531 1312 5843 (0.861 0.902
1973 67267 21416 4.1 4552 1256 5808 0.810 0.879
1974 69520 21465 33.6 4322 1210 5532 (.769 0.823
1975 69672 22930 B2 4230 1320 5550 0.723 (0.808
1976 69052 23580 35.2 4109 1248 5357 0.678 0.760
1977 68034 22884 4.0 4056 1220 5276 (.688 0.745
1978 66932 23046 331 4217 1315 5532 0.717 0.755
1979 05684 22528 23 4126 1366 5492 0.728 0.748
1980} 67019 22580 32.7 4057 1405 5462 0722 0.751
1981 67866 22573 33.2 4132 1410 5542 0.733 0773
1962 71461 23050 4.4 4050 1446 5496 0.712 0.7R0
1983 71048 25385 387 4097 1466 5563 0.654 0.804
1984 74594 28971 43.2 4322 1447 5769 0.594 0.817
1985 73092 30706 452 4352 1507 5859 0.570 0.820
TASMANIA

1966 7890
1967 7746
1968 7762
1969 8352
1970 8162 1358 17.2 350 1.000 1.000
1971 8112 1581 204 852 0.861 1.021
1972 8148 1787 23.0 595 195 790 0.706 (0.945
1973 8205 1966 23.5 489 141 630 0512 0.700
1974 8532 1864 2.8 460 135 595 0.510 0.661
1975 8555 2086 25.7 429 146 575 (0.440 (.658
1976 8228 2079 25.5 674 207 881 0677 1.004
1977 8238 33 5.8 793 217 1010 0.764 1.143
1978 7197 2099 2406 730 236 966 0.735 1.051
1979 7409 2215 259 735 213 948 0.684 1029
1980 7344 2237 272 690 230 920 0.650 1027
1981 7358 2203 26.7 684 206 890 0.645 1.003
1982 7914 1716 22.0 699 199 898 0.836 1.069
1983 7939 1845 4.9 787 24 1011 0 875 1267
1984 8212 2033 21.7 702 184 886 0 Y6 1.120
1985 8072 2120 289 696 191 887 0 667 1.119
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Table ¢: (contd)

Physics Enrolment Statistics in Australia

Parent Peer Year 12 Physics *Peer **Parent
Yecar Year8 Yeur 12 Retentivity Enrolments Year 12 Year8
Population Population o Male Female Total  Proportion Propoition

SOUTH AUSTRALIA

1966 22566

1967 22965

1968 2308t

1969 23448

1970 23911 5972 26.5 31G7 1.000 1.00)
1971 24040 6836 29.8 3081 0.866 0.974
1972 24545 7468 324 3223 0.830 1.GI4
1973 25418 7730 330 2467 631 3098 0.770 0.960
1974 25527 7758 324 2293 558 2851 0.706 0.866
1975 25366 8670 361 2185 543 2728 0.605 0 884
1976 24592 9093 37.0 2101 531 2632 0.556 0.729
1977 23902 9066 35.7 2075 592 2667 0.565 (1.762
1978 23364 9124 357 1999 689 2088 0.566 0.765
1979 22390 9356 36.9 2074 699 2773 0.570 0.794
1980 22115 9535 38.8 2192 740 2932 0.591 0.866
1981 22893 9308 38.9 2125 783 2908 0.600 (0.884
1982 23695 9580 41.0 2199 929 3128 0.638 0.972
1983 23851 10653 47.6 2361 994 3365 0.607 1.092
1984 23483 11087 501 2311 947 3258 (0.666 1.070
1985 22658 11711 51.2 2185 893 3078 0.508 0.977

WESTERN AUSTRALIA

1966 17411

1967 17637

1968 19059

1969 19333

1970 20064 4680 26.9 2096 403 2499 1 000 1.000
1971 20145 4866 27.6 2111 435 2546 0.980 1.006
1972 20642 5648 29.6 2095 465 2560 0.849 0.936
1973 21202 6121 31.7 2032 464 2496 0.764 0.900
1974 22028 6581 32.8 2054 559 2613 0.744 0.907
1975 22414 6870 341 1924 536 2460 0.671 0.851
1976 22665 7380 357 1803 573 2376 0.633 0.842
1977 22371 7416 35.0 1899 596 2495 0.639 0.820
1978 21861 7543 34.2 1813 723 2536 0.630 0.802
1979 22198 7631 34.0 1965 807 2772 0.708 0 897
1980 22110 7700 340 1645 585 2230 0.650 0822
1981 23262 7843 351 1667 515 2182 0.521 0680
1982 24213 8184 37.4 1966 861 2827 0.647 0.901
1983 25014 8970 40.4 2211 951 3162 0.660 0.992
1984 26126 10090 45.6 2208 100t 3209 0.596 1011
1985 25138 11059 47.5 2410 1086 3496 0.592 1 047

* Peer-Year-12 Proportion in 198X =

Year 12 Physics Enfolment in 198X Peer Year 12 Population in base vear
Year 12 Physics Enrolment in base year Pecr Year 12 Population 198X

** Parent-Ycear-8 Proportion 198X =

Year 12Phy s Enrolmentin 198X Parent Year 8 Population in base vear
Ycar 12 Physics Enrolment in base year Parent Year 8 Population 198(X-4)
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Figure 10. National trends for students . ' 'ng Physics as a Public Examinations subject as
compared to the Peer-Year-12 population over the period 1976-1985
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Figure 11 The number of students taking Physics as a Public Examinations subject from
1970-1985 (Victoria, Qu 2ensland, South Australia, Western Australia and

Tasmamia), from 1976-1985 (New South Wales) and from 1977-1985 (ACT)
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The Victorian enrolment numbers declined from 1970-1977 but then stabilised and showed shight increases in
1984 and 1985. Over the 1970-1983 period the number of males has declined whilst the temale numbers have
shown a small increasz The proportion of physics enzolments with respect to the Peer-Year-12 population has
shown a dramatic drop from the 1970 base year. although this decline has not be
Parent-Year-8 population.

The Tasmanian physics enrolments have remained relatively constant from 1970-1985. The proportion of
physics enrolments with respect to the Parent-Year-8§ population has been maintained since 1970 although with
1espect Lo the Peer-Year-i2 population the proportion has fallen. There was a sudden rise enrolments i 1976
caused by the introduction of the new subjects Physics A and B. Since the existing Physics subject was not phased
out until 1977, three physics subjects were available at this time. The average proporton of females studyving
physics in Tasmania over the period 1980-1985 is approximately 22%.

The South Australian situation has been remarkably constant over the 1970-1985 perniod. After a downturn m
the late 1970%s the numbers are now essentially as they were m the carly 1970°s. The proportion of physics
enrolments in 1985 with respect to the Peer-Year-12 group has decreased 10 0.505 of the 1970 value. although the
Parent-Year-8 proportion slightly exceeds the 1970 value in 1983 and 1984. The major factor n the recovery of
the Physics numbers has been the increase in female numbers. Over the 1973-1985 period the male numbers have
shown a slight decrease. so that approximately 30% of the Physics students are now female.

The Western Australian pattern in physics enrolments shows a similar trend to that i South Australia, and in
fact the actual numbers between 1983 to 1985 ire very similar. However., there has been a significant increase in
the number of females opting for Physics - with over twice as many females studying the subject 1n 1982-1985 as
there were in 1970-1971. The proportion of physics enrolments compared to the Peer-Year-12 population has
declired t00.592 in 1985 compared with the 1970 base year, although with respect to the Parent-Y car-8 numbers
the proportion has now returned to the 1970 level.

An examination of the Western Australian enrolments in Figure 11 indicates a sudden dropin 1980 and 1981,
followed by a strong growth from 1982-1985. This is at least. in part. duc to the introduction of a new Public
Examinations subject entitled Physical Science. which was examined for the first time in 1979 This subject
incorporates material which would normally be classitied as "physics” and “chemistry’. Few students took the

subject in 1979, as it was being trialled in a relatively small number of schools. The numbers increased to 444 in
1980 and have steadily increased to 796 students in 1985 (see Table 7). However, the effect on the physics
enrolments was short-lived, and the physics enrolments now exceed their previous numbers. whilst the Physical
Srience numbers have also been sustained. Henee it could be argued that the physics numbers for Western
Australia in Table 6 should be increased in the period 1979-1985 1o include the additional Physical Science
numbers. Another interesting observation is that whereas less than one-third of the total physics enrolments are
females, the proportion is almost ~ne half for the Physical Science enrolments. It 1s apparent that this new unit.,
although generally considered to be of similar difficulty to the physics and chemustry units. is attracting a much
higher proportion of females. and 1s not seriously undercutting the number of students who opt for Physics and
Chemistry.

It is also of interest to note that Victona inttoduced a subject entitled Physical Science in 1983 with an

enrolment of 92 students. However growth m enrolments, m contrast to Western Australia. has been relat’ W
small.

en quite as severe mterms ot the

MISCELLANEOUS SCIENCE ENROLMENT STATISTICS

Apart from the major science subjects - Biology (including Human Biology). Chemustry. Geology (I” wrth
Science) and Physics, there ate a number of other science-based subjects winch are ottered as Public

Examinations subjects in some States and the ACT. Most of these serence subjects have only been ottered n the
198("'s.

Physical Science

Although this subject has briefly been discussed in relationslp to the chemistry and physics entolments. the
actual enrolment numbers for physicai science have not been included m the stattstics presented m ' bles 4 und
6 and Figures 7 and 11, but are listed in Table 7.

The subject Phys.:i! Science was first offered in Western Australia in 1979 as an alternative to the subjects
Chemistry and Physies. It is accepted as a suitable prercquisite for many tertiary level courses, and 1s genetally
considered to be a challenging subject. 1t includes material which «ould be considered as “chemistry” or *physics’
with the ‘chemical” content predominant. Table 7 lists the enrolment data for W . tern Australia. and for Victona
and the ACT where the subject has been mntroduced more recently.

The Physical Science enrolments in Wesioin Australia increased dramatically when the subject was tirst
introduced, then levetled off, but n 1985 again showed a significant increase. The proportion of females studymg
Physical Science is far greater than is the case for Chemistry and Physics.
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TABLE 7:

Physical Science enrolment statistics in Western Australia,
Victoria and the ACT

Year Female Total

WESTERN AUSTRALIA

1979
1980
1981
1982
1983
1984
1985

VICTORIA
1983
1984
1985

A.C.T.

1983
1984
1985

Physical Science was introduced in 1983 in Victoria and the ACT, so itis not appropriate to draw any definitive
conclusions from such limited data. The ISI students taking the subject i Victoria i 1985 is a very small
percentage of the age cohort. However, the 143 ACT students studying Physical Science in 1985 represent a
significant number with respect to those studying Chemistry and Physics.

General Science

Subjects which are called General Science (in New South Wales and the ACT), Multistrand Science (in
Queensland) or Multidisciplinary Science (in the ACT), have been introduced n recent years. The relevantdata
are listed in Table 8.

In Queensland, the Multistrand Science subject was introduced 11 1980 and has shown sustained growth since
that time. It is more popular with males than females but steady growth has been achieved for both sexes.

The 2 Unit General Science subject in New South Wales has been i operation since 1983, although in 1981-
1982 it was hknown as 2UA Science. The enrolments are large and evenly distributed between males and females,
It is obviously a popular subject and its popularity is increasing.

The ACT offers two subjects - one known as General Science and the other as Multidiseiplinary Science. The
former unit has been oftered for only three years and the numbers are retatively small. The Multidisciphnary
Science subject commenced in 1982 with a relatively large enrolment, but it has subscquently deelined innumbers
and has attracted no male cnrotments in 1983 and 1984, and only 10 in 1985.

Environmental Studies

This subject was introduced i Tasmania in 1980 and in Victoria and the ACT n 1983, The enrolments are
listed in Table 9.

The Tasmanian enrolments have dechined m cach year the subject has been offered until 1985 when a
significant increase oceurred. The Victorian entolment has averaged approaimately 460 over 1984 and 1985 with
the numuers being evenly distributed between males and females. The numbers in the ACT have averaged just
over 90, but it is premature to draw any conclusions about trends in the data.

Agriculture

Queensland has offered a subject entitled Agriculture and Ammal Production since 1980. As can beseen from
Table 10, the enrolments have shown some growth from 1980 to 1985 with males constituting approximately 709
of the enrotment. Since 1983 the ACT has offered the subjeet Agriculture but the numbers have declined by
approximatety 50% in the last two years.
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TABLE 8:

General science enrolment statistics in Queensland, New South Wales and the ACT

Yecar Male Female Total

QUEENSLAND

1980 363 264 027
1981 451 261 712
1982 445 317 762
1983 671 399 1070
1984 770 578 1348
1985 1045 721 1766

NEW SOUTH WALES

1981 1206 1404 2610
1982 1046 1288 2334
1983 1309 1609 2918
1984 1874 2050 3924
1985 2051 2083 4134
ACT
General Science

1983 51 32 83
1984 48 27 75
1985 13 3 16
Multidisciplinary

1982 168 188 356
1983 Nil 39 39
1984 Nil 28 28
1985 i0 13 23

TABLE 9:

Environmental studies enrolment statistics in Tasmania, Victoria and the ACT

Year Male Female Total
TASMANIA
1980 — — 170
1981 58 76 134
1982 50 63 13
1983 54 43 97
1984 48 20 68
1985 73 36 1Y
VICTORIA
1983 225 270 495
1984 221 214 435
1985 257 223 480
ACT
1983 39 68 107
1984 40 57 103
1985 32 36 68
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TABLE 10:

Agriculture enrolment statistics in Queensland and the ACT

Year Male Female Total

QUEENSLAND

1980 174 66 240
1981 225 83 308
1982 204 96 300
1983 194 105 299
1984 257 119 376
1985 282 123 405
ACT

1982 53 41 94
1983 34 65 99
1984 24 26 50
1985 24 20 50

TABLE 1i:

Optional science subjects enrolments units in the ACT

Subject Male Female Total
Applied Science
1984 9 Nil
1985 15 Nil
Astronomy
1983 10 2
1984 7 2
1985 10 2
Electronics
1983 74 Nil
1984 88 2
1985 57 ]
. Food Studies
1983 35 110
1984 24 108
1985 29 113
Oceanography
1983 12 7
1984 11 6
1985 12 4
Photography
1983 41 63
1984 08 69
1985 70 7i
Science-Health
1983 Nil 60
1984 Nil 80
1985 N/A N/A
} Technology
| 1983 99 8
3 1964 111 6
1985 127 9
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Options in the ACT

The Australian Capital Territory is in many ways the leader in secondary education in Australia. tn terms of its
ability toretain young people to Year 12, the ACTs retentivity of 77.7% in 1985 is by far the highest in the nation
compared to the national retentivity of 46.3% in the same year. Furthermore. a flexible policy enables Year 12
students to choose from a wide range of optional subjects in addition to Biology, Chemistry., Geolovy and
Physics. These include General Biology, Human Biology. Web of Life, Physical Science and Earth Science. all
of which have been included in the statistical data presented carlier. In addition, the ACT offers subjects such as
Multidisciplinary Science, General Science., Environmental Studies and Agriculture, which have been discussed
previously in this chapter.

Table 11 lists eight optional units, seven of which have been offered since 1983, whilst the eighth - Applied
Science - has only been offered since 1984. Some of these subjects, such as Apphed Science, Astronomy and
Oceanography, have very small enrolments, but others like Elecironics. Food Studies, Photography, Science -
Health and Technology. have quite significant enrolments when the total Year 12 populationin the ACT is taken
into account. Two of these subjects - Electronics and Technology - are male-dominated, whereas Science-Health,
and to alesser extent, Food Studies, are predomunently studied by females.

2.4 MATHEMATICS

The format of the discussion of mathematics enrolment statistics w hich follows differs constderably from that
adopted for the preceding section in science. This is because the degree of difficulty of the various types of
mathematics courses available in cach State adds an extra dimension beyonid that which is required to describe
the science subjects. A discussion relating to male and female statistics is followed first by an examination of the
types of courses available and then by the course statistics.

Male and Female Statistics

Mathematics enrolment stat'stics for cach State in Australia arc disptayed in Table 12. The national enrolment
figures for mathematics students in Year 12 from 1976-1985 arc shown in Figure 12. Over the period 1976-1982
the Peer-Year-12 population was approximately constant since the greater retentivity of females was balanced by
a declining retentivity of males. However, since 1982 there has been dramatic growtk _flecting the enhanced
male and female retentivity over the same time period. The variation of mathematics Year 12 enrolments over
the same period is also shown in Figure 12, The numbers have demonstrated a steady growth over this period,
from 73,146 in 1976 to 101,585 in 1985. It is interesting to note ihe similarity of the curves in Figure 2.
Mathematics enrotments over the last ten years have consistently “paraltcled™ the Peer-Year-12 population
figures - that is, numbers have kept pace with the relative increase in the Year 12 enrolments.

Since the Year 8 population s four years ahead of the corresponding Year 12 population, .tis apparent that the
growth for 1981-1985 will *flow on” to Year 12 from 1985-1¢ ). The larger age cohort, coupled with the trends in
retentivity described above, will have a significant impact n the number of students entering Year 12 in the
immediate future, and presumably those wishing to cnter tertiary institutions a year later. Acknowledging the
increase in the number of students studying mathematics at the senior school level over the pastdecade, itwilt be
interesting to observe the proportion of the enhanced Year 12 population opting for the subject in future years.

Figure 13 depicts the statistical data in Table 12 in schematic form on a State-by-State basts. Of all the States,
Queensland has shown the greatest increase in student numbers over the 1970-1985 period. Since 1975 the
enrolments have increased from 11,083 to 25,577 in 1985. This represents an approximate two-fold increase in
male enrolments and a three-fold increase in female enrolments. The Queensland enrolments as a proportion of
the Parent-Ycar-8 population have exceeded the base year since 1975, while the Peer-Year-12 proportion
remained around unity until it finally exceeded the base year figure in 1981. In view of the mas qve increase in
retentivity (29.4% to over 55% from 1970 to 1985), these proporti us reflect the popularity of : «chematicsin the
State. A new subject, Mathematics in Society, introduced into Queensland in 1983, attracted 6.6 enrolments in
its first year of operation and 4,146 enrolments in 1985. Though it is too early to comment on its influence in the
Queensland context, this enormous jump in enrolments saggests that this subject may play a major role
attractinga new clientele without undercutting enrolments in the other mathematics units available in the State.

New South Walcs has the largest number of students studying mathematees, but the data are only isted in Table
12 from 1976 because in that year the pattern of secondary education in that State changed. The proportion of
mathematics Year 12 enrolments with respect to the Peer-Year-12 population has remained close to unity for the
period, as it has with respect to the Parent-Year-8 poputation, while the actual numbers have fluctuated up and
dewn over the period, finally reflecting a steady growth duc to the inerease in the enrolment of temales studying
the subject. Female numbers have increased by approximately 30% over the 9-year period while the number of
males has remained relatively constant,
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Table 12:
Mathematics Enrolment Statistics in Australia
Parent Peer Yecar 12 Mathematics *Peer **Parent
Year Year8 Year 12 Retentivity Enrolments Year 12 Year8
Population Population Yo Male Female Totalz  Proportion Proportion
QUEENSLAND

1966 32021

1967 32242

1968 33127

1969 34043

1970 34679 9407 294 10505 1.000 1.000

1971 35355 9883 30.7 10589 0.959 1.002

1972 36999 10770 32.5 11489 0.955 1.057

1973 37742 10973 322 7888 3560 11448 0.934 0.916

1974 39595 11368 32.8 7849 3653 11502 0.906 1.010

1975 39805 11586 32.8 7451 3632 11083 0.857 0.955

1976 39493 12920 349 8326 3935 12261 0.850 1.010
2 1977 38780 13871 36.8 889, 4819 13714 0.885 1.107

1978 37962 14818 37.1 9361 3675 15036 0.909 1.157

1979 37696 14995 37.7 9389 6540 15929 0.951 1.220

1980 39319 15251 386 9668 7232 16900 0.992 1.304

1981 41149 15016 38.7 9547 7650 17197 1.026 1.352

1982 43800 15996 42.1 9954 3399 18353 1.027 1.474

1983 45672 17810 47.2 11139 9371 20510 1.031 1.658

1984 48007 20865 S31 12690 10935 23625 1014 1.832

1985 47338 22668 55.1 13759 11818 25577 1 010 1.895

NEW SOUTH WALES

1966 75233

1967 76421

1968 77983

1969 79161

1970 80421 23805 316

1971 82712 24822 325

1972 83534 26564 341

1973 84807 27061 34.2

1974 86619 26837 334

1975 88735 28014 339

1976 87605 29222 35.0 15923 12854 28777 1 000 1 000

1977 86289 30652 36.1 15273 13481 28754 0.952 0.886

1978 83230 31276 361 15433 14351 29764 0.967 0 899

1979 81995 30927 34.9 14881 14605 29486 0968 0.869

1980 81891 28881 330 13680 13772 27452 0.965 0.819

1981 82439 28411 329 13322 13438 26760 0.957 0.811

1982 85509 28075 337 12952 13738 27694 1.002 0.870

1983 86881 30712 37.5 14580 14898 29484 0975 0.940

1984 92284 33784 413 16157 16120 32277 0970 1.030

1985 94397 34261 41.6 16227 16692 32919 0.976 1044

AUSTRALIAN CAPITAL TERRITORY

1973 3211
1974 3409
1975 3824
1976 3877
1977 3978 2136 00.5 898 813 IR 1 000 1.000
1978 3858 2317 66.8 1088 913 2001 I 078 1.083
1979 4002 2578 67 4 H62 1161 2323 1.125 1.140
1980 3976 2538 65.5 1178 19 2369 I 165 1.147
1981 4056 2675 67.2 1234 1347 2581 1 205 1.218
1982 4248 2720 70 5 1220 1319 2539 1 165 1.235
1983 4651 2918 729 1320 1383 2703 1 156 1 268
1984 5065 3145 79.1 1483 1463 29406 119 1.391
1985 5107 3150 7717 1459 1530 2989 1.185 1.383
Q -
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Table 12: (contd)

Mathematics Enrolment Statistics in Australia

Parent Pecr Year 12 Mathematies *Peer “>Parent
. Year Year8 Year 12 Retentivity Enrolments Year 12 Ycar8
Population Population 9 Male Female Totalz  Proportion Proportion
VICTORIA
1966 60154
1967 59858
1968 61490
1969 62762
1970 63801 18915 314 10227 3841 14068 1.000 1.000
1971 65185 19221 32.1 10279 4023 14302 1.000 1022
1972 66938 20367 331 9754 4394 14148 0 634 0984
1973 67267 21416 REN| 9921 4596 14517 0.911 0.989
1974 69520 21465 33.6 9632 4780 14412 0903 0.966
1975 69672 22930 35.. 9539 5208 14747 0.865 0.967
1976 69052 23580 35.2 9360 5353 14713 0.839 0940
1977 68034 22884 340 9322 5467 14789 0.869 (.931
1978 66932 23046 331 9428 5808 15236 0.896 0.937
1979 65684 22528 323 9323 5904 15287 0.912 0.938
1980 67019 22580 327 9194 6118 15312 0.912 0.948
1981 67866 22573 33.2 9351 6260 15611 0 930 0.981
1982 71461 23050 4.4 9339 6592 15931 0.929 1.018
1983 71648 25385 387 9741 6966 16707 (0.885 1 088
1984 74594 28971 432 10396 7557 17953 0.833 1 145
1985 73092 30706 45.2 10530 7568 18098 0792 1.140
TASMANIA
1966 7890
1967 7746
1968 7762
1969 8352
1970 8162 1358 17.2 1473 1.000 1.000
1971 8112 158! 20.4 1601 0.934 1107
1972 8148 1787 23.0 1175 501 1676 0.865 1.156
1973 8205 1966 235 1135 452 1587 0744 1018
1974 8532 1864 22.8 1070 453 1523 0753 0.999
1975 8555 2086 25.7 972 433 1405 0.621 0.927
1976 8228 2079 255 942 357 1299 0.576 0.854
1977 8238 3113 25.8 936 374 1310 0.572 0.855
1978 7797 2099 24.6 834 402 1236 0.543 0776
1979 7409 2215 259 816 420 1242 0517 0778
1980 7344 2237 272 790 444 1234 0.509 0803
1981 7358 2203 26.7 881 455 1336 0.559 .869
1982 7914 1716 220 835 478 1311 0 704 0.901
1983 7939 1845 249 958 482 1440 0.724 1.041
1984 8212 2033 27.7 937 498 1435 0.651 1.047
1985 8072 2126 28.9 913 515 1428 0.619 1.040
O
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Table 12: (contd)

Mathematics Enrolment Statistics in Australia

Parent Peer Year 12 Mathematics *Peer **Parent

Year Ycar8 Year 12 Retentivity Enrolments Year 12 Yecar8
Population Popuiation Yo Male Female Totalt Proportion Proportion
SOUTH AUSTRALIA

1966 22566
1967 22965
1968 23081
1969 23448
1970 23911 5972 20.5 8355 1.000 1.000
1971 24040 6836 298 83560 0874 0.983
1972 24545 7468 24 8460 0.810 0989
1973 25418 7730 330 5615 2435 8050 0748 0.927
1974 25527 7758 324 5062 2230 7292 0.672 0.824
1975 25366 8670 3o.1 4830 2155 6985 0576 0.785
1976 24592 9093 370 4667 2279 6946 0.573 0 764
1977 23902 9066 35.7 4502 2399 6901 0.542 0733
1978 23364 9124 357 4408 2542 6950 0.545 0.735
1979 22390 9356 36.9 4536 2654 7190 0.549 0.766
1€80 22115 9535 38.8 4652 2707 7359 0552 0 808
1981 22893 9308 38.9 4453 2775 7228 0.555 0.817
1982 23695 9580 41.0 4616 3092 7708 0.575 0891
1983 23851 1003, 476 4912 3283 8195 0.550 0.989
1984 23483 11087 501 4797 3215 8012 0.517 0.979
1985 22658 11711 512 4678 3176 7854 0.479 0.927

WESTERN AUSTRALIA

1966 17411

1967 17637

1968 19059

1969 19333

1970 20064 4680 26.9 4985 2014 6999 1.000 1.000
1971 20145 4866 276 5041 2209 7250 0.996 1023
1972 20042 5648 296 5458 2491 7949 094] 1037
1973 21202 612] 317 5562 2670 8232 0.900 1.059
1974 22028 6581 328 5514 2976 8490 0.863 1053
1975 22414 6870 M1 5239 3490 8729 0.850 1.078
1976 22665 7380 35.7 5431 3719 9150 0.829 1.102
1977 22371 7416 350 5221 4000 9221 0 831 1.082
1978 21861 7543 4.2 4972 4091 9063 0.803 1.023
1979 22198 7631 340 5097 4157 9254 0.811 1.027
1980 22110 7700 Mo 5134 4370 9504 0.825 1.043
1981 23262 7843 51 5160 4462 9622 0.820 1 070
1982 24213 8184 374 5151 4445 9596 0.784 1.092
1983 25014 8970 40.4 5830 4961 10791 0.804 1.209
1984 26126 10090 45.6 6337 5420 11757 077y 1.323
1985 25138 11059 47.5 6878 5842 12720 0770 1.360

§ These totats may exeeed the corresponding figures in the Peer-Year-12 Population column because some students are enrol-
led in more than one mathematics umit (¢ g . mn concurrent umts Mathematics 11 HEm Western Austrabia)

* Peer-Year-12 Proportion in 198X =

Year 12 Maths Enrolmentin 198X . Pear Year 12 Population inbase year
Year 12 Maths Enrolment in base year * Peer Year 12 Population 198X

** Parent-Year-8 Proportion 198X =

Ycar 12Maths Enrolment m 198X Parent Year 8 Population i base year

Year 12 Maths Enrolmentin base veur X Parent Year 8 Population 198(X-4)
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Figure 12 National trends for students taking Mathematics as a Public Exzminations subject
as compared to the Peer-Year-12 population over the period 1976-1985
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Figure 13- The number of students taking mathematics as a Public Examinations subject
from 1970-1985 (Victona, Queensland. South Australia, Western Australia and
Tasmania), from 1976-1985 (New South Wales) and from 1977-1985 (ACT)
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The statistics for the Australian Capital Territory require some explanation. Priorto 19, 7, students in the ACT
took the NSW Higher School Certificate and it proved impossible to extract the £ CT data from the total NSW
figures. However. the data for the ACT from 1977-1985 are listed in Tablc 12 and displayedin Figure 13. The data
show a steady increase in mathematics numbers from 1977-1985. with male and female enrolments increasing at
asimilar rate. The proportion of mathematics enrolments to the Parent-Ycar-8 and the Peer-Year-12 populations
exceed unity for each year of the period and thus represent the healthiest situatior. of all the states. It should alse-
be noted that the ACT retentivity of over 77.7% 1n 1985 was the highest in the nation.

The Victorian enrolments have demonstrated what appears to be « steady . if unspectacular. increase over the
1970-1985 period (Table 12). The proportion of the Peer-Year-12 population studying mathematics has.
however. declined to 79% compared with the situation in 1970, and male enrolments actually dropped to a low
of 9.194 in 1980. As with the States alrcady mentioned. the overall increase in mathematics enrolments m
Victoria can be attributed to increased participation by femalces - close to a 100% increase from 1970 to 1985. A
new computing option within the unit General Mathematics. introduced in 1976 has undoubtedly contributed to
this increase. The proportion of mathematics Year 12 enrolments with respect to the Parent-Year-8 population
has exceeded the base year since 1982, although it has hovered close to unity throughout the 1970-1985 period.

The Tasmanian enrolment in 1985 was not too dissimilar to that in 1970, although a steady decline in numbers
was in evidence over the period 1972-1980. The decline has been caused primarily by a drop in male enrolments.
The proportion of mathematics students with respect to the Parent-Ycar-8 population dropped below unity in
1974 before recovering in 1983. With respect to the Peer-Year-12 population. the proportion declined to 51% of
the 1970 base year in 1980 but has subsequently recovered. The retentivity in Tasmania is by far the lowest in the
nation, with 28.9% of the students remaining to Year t2in 1985.

In South Australia there has been a steady decline in enrolments from 1970. This decline can be attributed to
a 17% drop in male enrolments since 1973, although there has been a corresponding 30% increase in female
cnrolments over this period of time. Since the retentivity from YearSto Year 12in Soutl, . .ustralia has increased
from 26.5% in 1970 to S1.2% in 1985, it is apparent that the proportion of students studying mathematics
compared to the Peer-Year-12 population must have declined. In fact in 1985 the proportion was less than 50%
of the 1970 base year. With respect to the Parent-Y cwr-8 population the situation is slightly better, for despite the
fact that throughout most of the period the proportion was less than the base year, it has approached umity since
1983.

The Western Australian enrolments have demonstrated steady growth over the 16-year time span. Again. this
has been caused by an increase in the number of females opting to study the subject (190% overthe period). 1tis
disappointing to notc that the number of males has not experienced a corresponding increase. though the 38%
increase for males over 1970-1985 may be regarded as an encouraging trend which has become apparent since the
low point of male enrolments in 1978. Despite the overall increase in numbers studying mathematics, their
proportion of the Peer-Year-12 population has declined to 77% compared with the situation in 1970, due to an
increase in retentivity (from 26.9% to over 47.5%). With respect to the proportion of the Parent-Year-8
population, the Western Australian enrolments have baiely exceeded the base year figure throughout the 1970-
1985 period. remaining relatively constant until 1983 when a significant increase over the 1970 base year became
cvident. The steady increase in the gross figures for Western Australia since 1974 hide an interesting
redistribution of enrolments over the various mathematics units available in the State. due probably to the
introduction of a new subject, Mathematics IV, that year. The availability of this umt caused a drop in the
number of males selecting the more ngoreus double unit Mathematics 1H/H1. the enrolments m which reached a
low in 1981 before gradually improving,

Course Statistics:

Since the mid-1960°s there has been a shitt i the range and tunction of mathematics courses otfered m cach
Statc at the Ycar 11 and 12 levels. Rosier (1980) analysed the different courses available m Austraha and
identificd three basic types:

Type I courses are described as “terminal™ mathematics courses. They are not designed to provide a
foundation for any future tertiary studies mvolving mathematics.

Type 2 courses involve alevel of “mathematical competenee™ which provide a satisfactory bachground for
tertiary studics in which the mathematics content is mmimal - tor example. i architecture. pharmacy or
cconomics.

Type 3 courses involve “specialised mathematies™ leading to tertiary studies in which mathematics 15 an
integral part of the discipline. as i mathematics., physical science o1 enginecting,

Table 13 classifies the three types of course in cach State and the Austrahan Capital Terntory,
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Range and Function of Year 12 Mathemat

TABLE i3:

ourses — Course Typo:l

State

Type 1

Type?2

Type3

QLD
NSW

ACT

VIC

Soctal Mathematics

Two unit (2A)
Mathematics

Minor Mathematics
General
Mathematics

Mathcmatics Level 11

Mathematies IS
Mathematics IS

Mathematics 1V

Mathematies |

Two unit
mathematics

Major Mathematices
Major/Minor Mathematics

General
Mathematies

Mathematies Level 11

Mathematics 1S
Mathematics IS

Mathematics 1

Mathemates I — Mathematies 1

Three unit mathematics
Four unitmathematics

Double major mathematics
Applicd Matirematics
Pure Mathematics

Analysis and Statisties. Level 11
Algebraand Geometry, Level 11

Mathematics 1 Mathematies 2+
Mathematies | Mathematies 2

Mathemaucs 11 Mathematics 114

1

Type 1: Terminal units — no expectation of further mathematies

Type 2: Some non-specialised mathematics expected

Type 3: Further specialised mathematics expected

TABLE 14:

- 0

Corequustte umts

Identical courses

Unit

s usually studied concurrently,

Enrolment Statistics for Mathematics Courses i Australia
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Unfortunately this classification of courses is not without overlaps and ambiguitics. It is well known, for
example, that Mathematics 1 in Western Australia (formerly called General Mathematics) was originally
introduced to serve a dual purpos: encompassed by the Type 1 and Type 2 courses described earlier. It was only
with the introduction of Mathematics I'V in Western Australia in 1974 that Mathematics [ could unambiguously
be described as a Type 2 course. Also, it is to be noted from Table 13 that the General Mathematics course n
Victoria is currently serving a dual purpose, and in South Australia the Mathematics IS program which is
principally a Type I course, is also listed as a Type 2 course because it serves that function for tertiary institutions
in that State.

The National Scene

It is not possible to present complete male/female enrolment statistics from 1970 m cach State i Table 14.
Tasmania experienced a phasing-in of new mathematics courses over the four-year pernod commencing 1974;
consequently the early statistics 1or Tasmania are limited and fragmented. The Queensland, Victorian, South
Australian, and Western Australian cducational authorities were able to provide complete data for the pertod
1970-1985, though in the case of the latter State, data for the Type 1 course commences with its introduction in
1974. Data for New South Wales were available from 1976 only, and that for the ACT from 1982.

Figure 14 has been compiled by simply summarising the total enrolments in each type of course as presented n
Table 14. Its interpretation is subject to the limitations just described and to the problems of overlap in course
types mentioned carlier. Figure 14 does, however, depict trends which constitute, a. the very feast, order of
magnitude guides where formerly there has been rather more speculation than quantification. The two most
significant features in Figure 14 are the early establishmient of the popularity of the Type ! and 2 courses overall,
and the relative stability of the Type 3 course compared to the other two types.
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Figure 14  National Year 12 enrolments for (a) terminal mathematics courses (Type 1).
{b) courses providing background for tertiary studies (Type 2). and courses for
tertiary studies in which mathematics 1s an integral part of the discipline
(Type 3}

Course Enrolment Patterns in the States

In Queensland the most dramatic change in enrolments has been in the Type 1 course which peaked m 1985
with a 27-fold increase in absolute enrolments over the 1970 figure ( Table 14). The substantial merease in female
mathematics enrolments since 1973 relative to the base year is also evident (Table 15). The Type 2 course shows
a 76% increase n absolute enrolments since 1979, while the Type 3 course enro.ments have remained fairly
constant with some increase over 1983-85. The Ty pe 1 Social Mathematics course in rease appears to be due to
the influx of students who previously took no Senior School Certificate courses in mathematics - an encouraging
development. Relative to the Pecer- Year-12 population. decreases in both Type 2and 1ype 3course enrolments
arc evident for both sexes (Table 15). A consideration of the male/female ratio in Table 16 demonstrates the near
triple enrolment of males to females in the Type 3 course, while m the Type 1 course females outnumber males
five to three. In the Type 2 course this ratio has approximated unity throughout the period of the review.
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TABLE 16:

Female Enrolment Ratios for Mathematics Subjects*
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**No male/female breakdown by course type available prior to 1982

Enrolment statistics in New South Wales were only available for the period 1970-1985. Table 14 demonstrates
the absolute increase in numbers studying the Type I and Type 2 courses and the fluctuations 1n those for the
Type 3 course. Both male and female enrolment, relative to the Peer-Year-12 population show small increasesin
the two-unit Type 2 course (Table 15) until 1980 when the male enrolment fell Helow unity. Marginally smaller
decreases in male enrolments existed for the Type 3 courses than in the corresponding female « nrolments, but
the situation has changed considerably since 1980. This information must be considered in the context of a
disparity in the retentivity rate for males and females demonstrated during the period from 1976 to 1985. Thus
when the enrolment trends are considered in terms of changes in the Parent-Year-8 population. female
enrolments have increased in the Type 1 and Type 2 courses while the male enrolment deercased. The decrease
in enrolments in the three unit Type 3 course is I »s marked for females, while the female enrolment in the four
unit Type 3 course has recovered dramatically since the post-1977 slump. Perhaps the most significant detail to
be noted (Table 16) is the ratio of maie to female students over the various courses. In the most academeally-
oriented Mathentatics 4U Type 3 course, there were over five times as many males enrolled as females in 1979.
The ratiohas now settled to around 3:1. Inthe Type L and Type 2 courses. females outnumber males five to four.

For the ACT, no data concerning the breakhdown of enrolments by course type were avalable until 1982, Table
14 depicts the steady increase in absolute enrolments in cach course since the data have become available.
Relative to the Peer-Year-12 population, increases in the three types of eourse are evident for both males and
females with the exeeption of maies in the Type 1 course. The most pronounced inercases parallet cach nther in
the Type 2and Type 3courses ( 1uble 15). Females exceed males in number in both Type and 2 courses  Table
16).

Enrolments in Victoria for the Type 1/2 General Mathematics course have + e than doubled sines 1970, with
at least part of the inerease sinee 1976 resulting from the introduction of the computing option ( Table 14). Paraliel
deercases in the two co-requisite Type 3 courses were evident unul 1981. The male/female ratio m the dual
purpose General Mathematies course (Type 1/2) has dropped below unity. indicatirg females exceed malces.
While this ratio is deercasing in all three types of courses. male enrolments outnumber fenales byovertwotoone
in the Type ™+ rses. Table 15 iudicates steady deereases in both male and female enrolments relative to Year
12 for the Type 3 courses. the most specialised of the courses available.

Tasmanian enrolments in the Type | course have increased S-fold since 1974 whilst hittle change has oceurred
in the relativeiy small entolments in both Type 2 and 3 courses sinee 1974/75 (Table 14). Relative to the Peer-
Year-12 population, the significan? increase in male and female cnrolments in the Type I course have paralleled
cach other, while a slight improvement is s.own for the male but not the temale entolment i the Type 2course
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(Table 15). The data in Table 16 are interesting in that they reveal that males predominate in numbers in cach
type of course available. with around four times as many in both Tvpe 2 and Type 3 courses.

The Type 172courses in South Australia show a decrease in male enrolments relative to Year 12, while temale
numbers increase slightly (Table 15). The Type 3 courses Mathematics | and Mathematics 2 are usually studhed
as 1 double course, so trends in one directly parallel those in the other (Tuble 14). For these courses. the male/
female rati aas decreased steadily but remains slightly greater than two to one (Table 16). This ratio has
decreased for the dual purpose Type 1/2 Mathematics 1S course since 1980. indicating that females eaceed males
in this course. Both Type 3 courses dem astrate mcereases in female enrolments sice 1975 when examined
relative to the Year 12 population (Table 15). Male enrolments have decreased siee 1982,

Western Australian statistics in Table 14 reveal the increase n: absolute enrolments in the Type I Mathenatics
IV course since 1974. Numbers doubled in this course within two vears ot its introduction and have continued to
rise. This trend is apparent not only in the actual enrolments of Table 14. but also relative to the Year 12 peet
group (Table 15). The Type 2 course. Mathematics 1. also shows an increase sinee 1970 both n absolute numbers
and relative to the Year 12 paer group for temales only (Table 15) For the Type I course also . the most sigmiticant
feature lies in the increase in the female enrolment (Table 135). The ratio of malc to female cenrolments in all three
cot.se types has fluctuated over the period 1970-85. but nevertheless 1eveals that more than twice as many males
as females are studying the Type 3courses. Both male and female enrolments have remamed tarrly constant over
the period of review (Table 16).

Concerning the Type 2 course. there has been a small but steady predominance of femaics opting for these
studies, with a corresponding though more pronounced swing in the Type offering. The two Tvpe 3courses in
Western Australia are usually studied concurrently. so that trends in cach run parallel Both demonstrate a
decline in male and female enrolments relative to the Year 12 parent group. with thrs decrease most marked
among maie students (Table 15).

2.5 COMPUTING STUDIES

Whilst the main thrust of this monograph has addressed science and mathematics cnrolments and trends. it
would be an oversight to ignote the related and fast-growirg arca of computing studies. Since the late 15707
studies in this area have becoming increasingly available at the Year 11 and 12 level in each State.

The lifestyle #nd employment patterns of Australians have alter o signiftcantly in recent years, duce inno small
part to technoiogical changes that have occurred over that time period. A need for a greater proportion of the
student population to understand and apply information technologies has resulted in the appearance of these
computing studies subjects. Study in this arca is acclaimed by educators and employers as highly relevant to our
soctety because of the growing number of aspects of our lives which are dependent upon computer technology.

Several of these courses are in the pilot stage in a number of States at the time of publication of this monograph.
Because of this and because computing options which forme rly existed within certaim subjects have recently been
clevated in status to subjects in their own right. the data available are. in several cases. incomplete or not as
detail~d as would be preferred.

Computing/Computer Science Enrolment Statistics

As this monograph goes to press. a new svllabus on Information Processing and Technology 1s bemg tralled i
Queensland with approximately 275 students in seven schools., Hitherto, units 1n computer studics ot one
semester’s duration have been available as options/streams within several other courses - for exam ple. Computer
Mathematics within the senior Mathematics syllabus. Computers within the senior Mathematies m Soctety
syllabus. and as subunits within the Accounting syllabus. However, enrolment data on such units are not
presented here. Some indivi 'ual schools also offer courses in computer studies. These courses are prepared by
the schools and are recorded on Board Certificates in the catcgory of Board-Registered School Subjects

In New South Wales there are no externally examined computer studies courses cxisting in their own nght at
the time of publicution <7 this monograph, although a computer studies syllabus committee has been convened
to develop a syllabus for Year 11 and 12 students. The two-unit Mathematics in Society subject does contain an
optional computing clement which is studied by a majority ot the students taking this subject. Individual schools
are at liberty to offer computing courses which fall into the “Other Approved Studies™ (OAS) category and. as
such. are assessed by the schools themselves, Approximatcely half of the schools n the State have developed OAS
courses in computer studics. No data on these courses are presented here.

In the Australian Capital Territory. Year 12 enrolm *ntintormation is obtained on a schiool/colle ge basts by the
Accrediting Agency of the ACT School's Authority. Enrolment data date back to 1977 for the unit Computing
and appear in Table 17. This unit attracted tew females until 1982 wken enrolments doubled to just over 100,
Male enrolments have increased steadily over the nine-year penod and represent 77% ot the total enrolments in
the last two years.
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TABLE i7:

Computing studies enrolment statistics in ACT, Victoria, Tasmania and Western Australia

Unit Year Enrolments Total
Male Female

AUSTRALIAN CAPTITAL TERRITORY

1977 62 25 87
Computing 1978 99 16 115
1979 149 29 178
1980 217 60 277
1981 217 44 261
1982 272 113 385
1983 323 101 424
1984 419 139 558
1985 398 111 509
VICTORIA
1976 -— — 163
General Mathematics 1977 — — 306
(Computing Option) 197 — — 319
1979 318 139 457
1980 285 99 384
1981 — — 520
1982 — — 644
1983 312 309 621
1984 387 469 856
1985 — — 706
Computer Science 1981 77 64 141
1982 107 79 186
1983 175 73 248
1984 413 135 548
1985 565 223 788
TASMANIA
1980 — — 427
Computer Studics 1981 — — 447
(Level ) 1982 — — 536
1983 448 220 668
1984 502 200 702
1985 S5i2 209 721
WESTERN AUSTRALIA
1982 36 18 54
General Computing 1983 63 38 101
1984 90 55 145
1985 136 75 211

Victoria provided a computing option within the unit General Mathematics for the fust time m 1976. Global
statistics only for this option were retained between 1976 and 1982 with details of the male/female breakdown
included for 1979/80 and 1983/84. Full statistics for a new unit Computer Science. introduced m 1981 . have been
pubiishe " since that year. The available statistics for both these computer-oriented subjects appear in Table 17.
While the roual numbers represent small pereentages compared with the age cohort, the sharp increase in
enrolments over 1983/85 m Computer Science is worth noting. It will be interesting to see if the attractiveness of
this unit is maintained.

Tasmania has offered Computer Studics as a full Level 111 subject of one year's duration since 1980. This
subject has also been available as a one-yea  Level 1 subject. A Higher School Certificate subject Information
Tecknology. which is made up of three approved units each of one-term’s duration . has been avatlable since 1954,
and a range of 21 units i available for this Level 11 subject. . aew one-year Level 111 subject, Information
Systems. was introduced i 1986. The Level 111 Computer Studies enrolments appear m Table 17. Male and
female enrolments are only available from 1983 1o 1985, consequently 1t is not appropiiate to draw conclustons
from this data.

Q |

LRIC .




T

¥ >

E

Whilst there are no computing units offered as public examination subjects in South Australia, at the time of
publication of this monograph, a Computing Studies syllabus 1s being evolved from a school-assessed subject
which was first taught in schools in 1982. The new syllabus has been designed te ~ater for the greatest possible
range of students, and is offered as a set of ten distinct modules which may be organised in a variety of different
combinations depending on the particular objectives sought by schools or by students. “Computer Implications™.
“Introduction to Programming” and “Computer Applications™, are three titles from amongst the modules which
were to be taught in some sixty schools throughout the State at Year 12 level for the first time in 1986,

The first computing/programming unit at public examination level in Australia was the module Computing
(MINIWAFT), a programmirg unit based on the FORTRAN language, which appeared as one of ten modules
within the new unit Mathematics 1V introduced into Western Australia in 1974, It was followed shortly after by
a further module, Computing (BASIC), but both were dropped from the Mathematics IV syllabus around 1982
to make way for a new unit, General Computing, introduced in that year. Statistics on the numbers choosing
those early programming modules have been difficult to ascertain and are not presented here. Enrolment data
representing the four years of General Computing appears in Table 17. A syllabus ecommittee 15 currently
working on a second computing unit proposed for introduction in 1987.
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CHAPTER 3

ENROLMENT TRENDS

3.1 NATIONAL OVERVIEW

The data presented in Chapter 2 demonstrated that the enrolment pattern for all Year 12 students for the
period 1970 to 1985 (Table 1) has been vne of gradual increase in the total population during the 1970's followed
by rapid yearly increases commencing in 1931. Two quite distinct enrolment patterns emerge for the female and
mal: population data. For females, a steady yearly increase in enrolments was evident trom 1970 to 1978,
followed by a significant yearly increase from 1981 to 1985. The overall effect of all these increases has been that
the female Year 12 population has more than doubled over the sixteen-year period. Incontrast, male enrolments
increased between 1970 and 1977, then a yearly entolment decline from 1978 to 1982 was evident, followed by
significant yearly enrolment increases from 1985 to 1985. The overall effect has been a 46% increase in
enrolments since 1970,
A variety of reasons have been put forward to explain the above phenomena (Merrilees, 1981; Commonwealth
Tertiary Education Commission, 1982; Commonwealth Schools Commission, 1983). The increased propensity
for females to complete Year-12 school studies in both the public, independent and catholic school systems
(Australi - Burzau of Statistics, 1985) may be due to the following factors:—
® theincreased level of youth unemployment, causing females to remain at school and encouraging others to go
on to tzrtiary studies-
® the increasing realisation by society that females have the capacity to succeed in many previously male-
dominated professions.

® cxpanding opportunities for females in jobs previously the domain of males ¢.g. secondary school teaching,
science, engineering and the information-based professions, data processing, the media, law and
administration. For most of these jobs a tertiary education is a prerequisite.

Aberrations in the enrolment patterns between 1976 and 1981 are complex and difficult to explain. There is
some evidence to suggest that many students who dropped out of school carly in the late 1970°s and early 1980's
were among the most able students. For example, Williams (1982) tound that approximately 30% ot kigh school
“drop-outs™ were male high school students from the upper quartile in terms of achievement and ability. The
claim was made that t..2se young men sought and obtained employment in the apprenticeship field (Williams,
1982: Merrilees, 1981). rather than register for “the dole™ as had been popularly believed.

There is also evidence that unemployment trends in this period had the effect of encouraging school-age males
to obtain any job which was available, even if at a lower carcer level than planned (Hayden, 1982). This picture
has changed during the 1980"s because of a sharp decline in apprenticeships. Thus many more able male youths
are once again remaining at school to complete secondary education.

3.2 SCIENCE

Biology

The statistics presented in Table 2 and Figure 3indicate that the actual number of students studying biology as
a Public Examinations subject has showi a slow increase in the 1970% followed by & decline in the carly 1980,
However, enrolments have increasedin 1983 to 1985, reflectingin part the rapid growth in the Year 12 population
in these two years. A decline in student enrolments has occurred in NSW and South Austraha, whereas
significant increases have occurred in Quecnsland and Western A ustralia.

The increasing popul.tion at Year 8 level in Australian secondary schools, coupled with an increased
retentivity to Year 12, has produced a dramatic increase in student numbers in Year 12 over the past few years.
This has been accompanied by a decreasing proportion of the Year 12 cohort studying biology 1n all States except
Victoria, Queensland and Western Australia, although with respect to the Parent-Year-8 population the
proportion is now larger than in the carly 1970 in almost every State.

The dramatic increase in female retentivity which has occurred throughout Australia over the past ten years
he . been reflected in an increase in female enrolments in biology. However. in some States this tiend has been
accompanicd by a decline in male enrolments in the subject. For example. female enrolments have increased by
approximately 10% in the 1977 to 1985 period whereas the male enrolments declined by approximately 5% over
the same interval.
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The significant increases in biology enroiments in the 1960's as reported by Dow (1971) continued in the carly
1970°s. A contributing factor in this 1apid increase can be attributed to the introduction of the Australian
Academy of Science Web of Life course. However, in the late 1970s and carly 1980's the enrolments stabilised
but have increased again in the last three years. In the light of the increasing retentivity to Year 12, particularly
amongst feraaies, and the larger age cohort entering Year 12, one would predict that the number of students
studying biology will continue ts increase in the immediate future.

Chemistry

The statistics presented in this monograph indicate that the actual number of students studying chenustry as a
Public Examinations subject has shown a slow but steady increase from 1976 to 1985. In addition, a smalt but
nevertheless important group of students are now studying physical scicnce, and this has had the effect of
increasing the number of students in some States studying units with a significant chemistry content. The
increasing population at Year 8 level in Australian secondary schools, coupled with an increased retentivity to
Year 12, has produced a dramatic increase in student numbers at the Year 12 level in the last few years. This has
been accompanied by a decreasing proportion of the Year 12 cohort studying chemistry in the mid-1980’s than
has been the case in the past. Whilst an ever-decreasing proportion of Year 12 students are opting for che mistry,
a slightly greater propor*ion of the age cohort are studying chemstry, particularly if physical science enrolments
are included.

Thus, the situation of chemisiry as an mportant component of secondary school education in the 1980’s is
better than may have been expected by the 1960 trends examined by Dow (1971), where enrolments in chemi. try
were predicted to decrease. The dramatic increase in female retentivity which has occurred throughout Australia
over the past ten years has been reflected in an increase in chemistry enrolments. In 1985 approximately 40% of
the students enrolied in Year 12 chemistry were females compared to 31% in 1977. The changing attitude of
females to chemistry has presumably been assisted by efforts to encourage females to widen their occupational
horizons and to realise that many careers which require a physical science background are available to them
(D’Alpuget, 1979). Certainly it 1s essential, at a time when there is a growing realisation that our traditional
agriculture and mining-oriented base must be broadened to encompass technological developments, that we
must not neglect the talent of the female population.

Science educators also need to be aware of the fact that the future of Australia in an increasingly technological
world depends on our ability to improve the scientific literary of our burgeoning secondary school population.
This implies the need to cater, in a more appropriate manner, for the wider range of abilities which now exist in
the senior level of our secondary schools. A physical science unit seems to have been successful in Western
Australia in appealing to a different group of students who opt for chemistry. Perhaps this or other simular vnits,
embracing aspec s of chemistry. should be developed within cach State.

Geology

One of the factors affecting the number of students opting to study a scicnce subject at Years 11 and 12 in
secondary school is the quality and appeal of the science courses offered. Sleet and Stern (1980) have identified
student interest as a major factor influencing subject selection in science, which in turn is a major factor in the
choice of a career. The Australian Academy of Science has played a very important role in science education in
Australia by developing a number of courses appropriate for the senior levels of sccondary education. Courses in
biology (Morgan, 1978). chemistry (Watts, 1983) and geology (Clark, 1983) have been developed whichinclude
a full complement of teaching materials, text bocks and audiovisual mz:erials.

The Australian Academy of Science School Geology project is of importance to the future of geology
education in this country. Geology has for far too long been 2 “poor relation™ when compared to the major
science subjects of biology, chemistry and physics; it is to be hoped thatin the next decade the number uf students
studying geology at the secondary level will increase siguificantly, as it is a cubject which could appeal tostudents
with a wide range of abilities. The proportion of females completing sccondary education has increased
dramatically over the past decade and it is likely tf.at a proportion of these students could be encouraged to study
geology. It is also important for the community to be awace of the changes occurring within the geological
profession as a result of societal pressures. A better-informed society would be able to make intelligent comment
on matters relating to the development and use of mineral, cnergy and water resources; issues which will affect
all Australian citizens in the immediate futur..

Itis of course true that chemistry and physics form a good science base on which to build a professtonal course
in geology, but inany students who do not wish to undertake a tertiary course requiring the : subjects as a basis,
could benefit from a secondary level course in geology. Geology needs to enhance its public image and one way
of achieving this is to increase the role of geology as a secondary school stbject. The geoscience industry in
particular will need to take a more responsible attitude about maintaining staff levels in future periods of down-
turn, since in the past the petroleum and nuneral industries have been subject to peaks and valleys in the demand
for geoscientists.
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The statistics presented in this monograph indicate that the actual number of students studying geology in
Australian secondary schools has steadily declined over the past decade from 4,124 in 1976 to 3,1281n 1985. The
introduction of the Australian Academy of Science Geology programme to date has had no significant impact on
student enrolments, although the cnrolment trends in South Australia were undoubtedly affected by the fact that
much of the development of th © geology programme was carried sut in that State. The decline in student numbers
has taken place against a scenario of increasing student numbers in Year 12 duc to a combination of increased
retentivity and larger age cohort. One may have expected that the wider range in student ability now present in
the senior level of secondary education may have led to an inerease in geology eniolments rather than the
decrease which has occurred. The rapid increasc in Peer-Year-12 population in 1983 to 1985 depicted in Figure
2is not reflected in the geology Year 12 enrolment.

The dramatic increase in female retentivity which has occurred over the past ten years, coupled with cfforts
which have been made to encourage females to widen their occupational horizons, would have been expected to
produce more interest in geology amongst females than seems to have been the case. In fact, the nunber of
females studying geology Jdeclined by approximately 25% from 1977 to 1985, whilst over the same period the male
enrolment declined by a somewhat lesser amount.

Physics

When Dow (1971) surveyed Australian secondary science enrolment patterns in the period 1960 to 1969, he
concluded that the proportion of students taking physics with respect to the total pool of available students in that
age group was decreasing in all “tates. The statistics presented ia this study indicate that the actual number of
students studying physice as a Public Examinations subject has been steady at approximately 25,000 over the
period 1976-1982, but this has gradually risen to over 29,000 in 1985. In addition a small but nevertheless
important groun of students are now studying physicai science and this would increase the numbers of students
studying units ‘with a significant physics content in some States.

The increasing population at Year 8§ level in Australian secondary schools. coupled with the retentivity trends
to Year 12, indicate that the dramatic increase in student numbers, which has occurred at the Year 12 levelin the
last few years, implies that a decreasing proportion of the Year 12 cohort will be studying physics :n the late-1980"s
than has been the case in the past. Apart from NSW and ACT, the proportion of Year {2 physics enrolments to
the Year-12 cohort in 1985 is approximately 60% ot the value in the 1970 base year. On the other hand, the
proportion of physics students in Year 12 in 1985, with resp <t to the Parent-Year-8 cohort 4 years earlier. 1s
greater than the corresponding enrolment in the appropriate basc year for all States except Victoria.

Whilst an ever-decreasing proportion of Year 12 students are opting for pl., sics, a slightly greater proportion
of the age cohort are studying physics, particularly if physical science numbers are included. Thus., the situation
of physics as an important component of secondary school edication in the 1980's is far better than may have been
expected by the 1960 trends examined by Dow (1971). However. the dramatic increase in female retentivity,
which has occurred throughout Australia over the past ten vears. has not been reflected in comparable increases
in physics enrolments.

In 1984 approximately 26% of the students enrolled in Year 12 physics were females and the proportion has
increased slowly over the past decade The changing attitude of females to physics has presumably been assisted
by efforts to encourage females to widen their occupation: | horizons and realise that many carcers which require
a physical science background are available to them (D’Alpuget. 1979).

The subject Physical Seicnce seems to have been successful in Western Australia appeahng to a different
group of students than those who opt for physics and chenustry. Perhaps this or other similar units embracing
aspects of physics should be developed within cach State.

Miscellaneous Science Subjects

Since 1980, aninercasing number of new scicnee-based subjects have become avarlable as Public Exannnation
subjects. General Science (Multistrand Scienee or Multdisciplinary Science). Physical Science. Environmental
Science and Agriculture have been most prominent. 'n 1980, the total enrolments for these subjects was
approximately 1.500 but they have increased to over 8.000in 1985. General Saience accounted forapproxmmately
6,000 enrolments in 1955 and this was about t= * . the total Australian geology enrolment for that year Dbviously
the introduction of these new seience subjects can be seen as a significant development m attracting students to
study science. Since most of these subjects have only become available in the last few years. 1t 1s not possible to
make definitive comments regarding trends. However, two patteins emerge from the Physical Scence and
General Seienee enrounent statistics presented in Fables 7 and 8. Firstly. m cach State and the ACT where these
subjects have been otfered., sigmificant increases in enrolments were expenenced since then mception. Most
prominent are the General Science enrolments which in both Queensland and NSW have approximately doubled
in a S-ycar period. Secondly, in contrast to the major scienee subjects, entolments for both General Scienee and
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Physical Science have male and female enrolment ratios that are approximately equal. In the ACT an creasing
number of new science subjects continue to attract students. Educational authorities i other States have also
realised that students are attracted to these subjects and new umits are being developed to cater for this
phenomenon.

3.3 MATHEMATICS

The statistics presented in Table 12 and Figure 13 indicate that the actual number of students studying

mathematics as a Public Examinations subject has shown a steady mcrease from 1976 to 1985. The micreasing

) population at Year 8 level in Australian secondary schools. coupled with an increased retentivity to Year 12, has

produced a dramatic increase in student enrolment numbers at the Year 12 level in the last few vears. This

increase has been accompanied by an increasing proportion of the Year 12 cohort studying mathematics, which

has no doubt been encouraged by thie number and variety of subjects offered in each State at the upper secondary
school level.

Ata national level, Type I courses demonstrate trends similar to overall course enrolments with the increases
in female enrolments being of greater magnitude than those for males. The ratio of male to female enrolments
are decreasing for these general courses in all States except Tasmania. Generally the trend is clear; more females
are choosing Type I courses than are males.

Concerning Type 2 courses, trends in enrolments a-e as varied as the overall statistics. Overall trends vary in
terms of the proportion of the age group enrolled. trom small increases in the New South Wales 2 Unit course
and the South Australian IS coursc, to significant increases in Western Australia and Queensland Mathematics
I courses. It is difficult to generalise about the Type 2 courses in terms of male-female ratios as no consistent
pattern is apparent.

Type 3 courses show similar trends for both males and females in terms of enrolment proportions and relative
changes. Since the female retentivity rate in most States since 1970 has been greater than that for males, female
enrolments are larger when proportions of the Parent-Year-12 population are considered. The most significant
feature of the mathematically-specialised programmes in most Statcs is that they are studied by at least twice as
many males as females. With the exception of Tasmania, the male/female ratios show a consistent trend ranging
from more than twice as many males in Type 3 courses, through approximately equal numbers in Type 2 courses,
to a higher female enrolment than male in Type 1 courses. The trend in all ratios indicates an increase in the
number of females studying mathematics at all levels in the last two years of secondary schooling. thus reflecting
the national tendency for females to remain in school longer.

Itis apparent that the position of mathematics as an important component of secondary school education in the
mid-1980’s has been maintained when compared with the trends apparent over the period 1970-1979. The
dramatic increase in female retentivity which has¢ “urred throughout Australia over the past ten years has been
reflected in an increase in mathematics enrolments. In 1985, approximately 46% of the students enrolled in Year
12 mathematics were females compared to 41% in 1977. The changing attitude of females to mathematics has
presumably been assisted by cfforts to encourage them to widen their occupational horizons and realise that
many careers which require a mathematics background are available to them. (Fennema etal, 1981; Moss, 1982;
Lingard, 1983).

As in the case of science education, we must not negiect the mathematical talent of the fenale population.
Mathematics educators must 1lso be aware of the fact that the future of Australia in an increasingly teclmological
world depends on our abilty to improve the math:matical literacy of our burgeonig secondary school
population. This implies the need to cater, in a morce appropriate manncr. for the wider range of abilitics which
now exist in the senior level of our secondary schools. Business and Social Mathematics units introduced 1ato
several States seem to have been successful in appealing to a group of students apprehensive of the more rgorous
forms of the subject: these groups of students are additional to the usual clientele of such units. Perhaps sumlar
units should be developed within other States.

3.4 COMPUTING STUDIES

The foremost reason for the apparent late arrval of computing studies onto the secondary school scene n
Australia was undoubtedly the lack of access to hardware. The MINIWAFT course introduced into Western
Australia in 1974 relied on a main frame und required a student to punch his or her own specially-prepared card
decks with the aid of a paper-clip. Turnaround time was lengthy au.d the ever-necessary “debugging™ sessions
added to the delay and heightened teacher and student frustration. Even when microcomputers became available
in adequate numbers in the early 1980's, their cost was prohibitive and the appropriate software was relatively
scarce. Consequently it has only been within the last few years, when hardware costs have been reduced, that the
well-equipped computing laboratory has begun to appear in schools across the country.
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The availability of publically-examined computer study courses at secondary level reflect these teething
problems. No computing studies courses are generally available yet in Queenstand. New South Wales and South
Australia, although Queensland is presently trialling a course. A computing opticn is available within a regutar
mathematics course in New South Wales where many schools offer “Other Approved Studies™ on computing,.
and a computing studies syllabus is being developed and taught in South Austratia tor the first ime in 1986.

In the remaining three States and the ACT, the total enrolment i such courses has increased from
approximately 1700 in 1982 to atmost 3100 by 1985. Since these units have only become available in the last iew
years, it is not possible to make definitive comments regarding trends. Nevertheless, two patterns emerge fiom
the Computing Studies enrolment statistics presented in Table 17. First, in each State and the ACT where these
subjects have been offered, significant increases have characterised their availability. Though totai numbers are
still registered in the 100's, two to seven-fold increases are evident in each State. Second, as with the more
rigorous mathematics subjects, male-female ratios are greater than one, indicating that more males than females
are studying these units. The one exception to this scenario is in the computing option within the General
Mathe matics course offered in Victoria. There would seem to be little doubt th-t, as syllabi are developed and
evaluated in these units, as teachers become familiar with them, and as essential hardware costs come within the
means of schools, their attractiveness will increase. The demand of employers for students well-versed in
computing skills will provide an added incentive for students to pursue this ficld of study.
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CHAPTER 4

IMPLICATIONS OF THE ENROLMENT TRENDS

4.1 INTRODUCTION

The foregoing chapters have highlighted the fact thatin the past three decades a considerable number of signi-
ficant changes have occurred 1n the number of secondary school science and mathematics subjects available to
students, and the corresponding enrolment trends in thes. subjects. Any consideration of the implications of
those trends needs to be considered in the context of preceding changrs. That context 1s provided in the first part
of this chapter and will be used as a basis for a discussion of the implications of the observed trends.

Up to the mid-1960's, secondary and tertiary education in Australia was modelled on the British education
system. The genesis for change in the 1960’s can be attributed to two interrelated factors. Firstly, increased public
awareness and involvement in education was triggered by the launch of Sputnik in the USSR which jolted the
Western world, and in particular the USA, into the realisation that their education system was not keeping up
with that of the USSR, nor preparing its youth for an increasingly technological society. Secondly, there was a
rapid expansion in the number of Universities and Colleges of Advanced Education in Australia ready to accept
students for post-secondary studies.

Changes iitroduced at both the primary and 'ower secondary levels necessitated significant alterations to exi-
sting syllabi i apper school science and mathematics. In many instances this resulted in significant modifications
to syllabi and the introduction of new subjects in order to better cater for those students studying mainly non-
science subjects, and for the larger cohort of students remaining at school until Year 12. The growth in this Year
12 cohort, which first bacame prominent in the 1960’s, has been identified as a major reason for the wider range
and availability of szhool sut jects. These phenomena also had an increasing impact on science enrolments, which
had declined with respect to the Year 1Z enrolments.

4.2 SUMMARY OF TRENDS

Upper Secondary Science

Dow (1971), who surveyed science enrolment patterns at the upper sccondary school level for the period 1960-
69, concluded that the proportion of students taking chemistry and physics in all States was decreasing. However,
the decline was more than outweighed by the increasing proportion of students studying biology.

The enrolment patterns in science that emerged in the late 1960’s continued through to the 1970's and were as
follows:—
® Biology - With the exception of New South Wales, there has been a two to three-fold increase 1 enrolments i

cach State. The number of females taking biology far outweighed male enrolments. A levelling off of

enrolments occurred in cach State towards the end of the decade.

o Chemistry - A dcchine in enrolments in South Australia has been evident while 1n every other State there has
been an overall increase. In each State there has been significant increases in female enrolments.

® Geology - Enrolments have remained relatively stable and represent the smallest enrolment of the four major
science subjects.

® Physics - The trends are similar to those for chemisty.

Inthe 1980’s the trends of the late 1970°s continued through to 1981/1982, but then began to change as follows.-

® Biology - With the exception of the ACT and Tasmania, significant increases in enrolments occurred. These
were most rapid for females who now outnumber male enrolments in cach State by approximately a factor of
two.

® Chemistry - Except for Tasmania, South Australia and the ACT. cnrolment increases occurred. Females now
account for betwecn 36-44% of chemistry enrolments in the different States.

¢ Geology - Enrolments have declined during the 1980s.

® Physics - Enrolments have paralleled chemistry trends. Females now «.ccount for approximately 25% of the
enrolmentsin the different States.

Upper Secondary Mathematics

The mos* outstanding fcature of mathematics enrolments in Australia over the period 1970-1985 has been the
number of Year 12 students clecting to study Type I or terminal courses. The male to female ratio in these courses
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has decreased, highlighting a second feature of mathematics enrolments - the dramauc increase in the number of
females in ail types of mathematics courses offered. The enrolment pitterns in Type 2 courses have varied from
State to State over the period of review, however the total number of students enrolied has steadily increased,
with approximately equal numbers of males and females being a feature of this development. Type 3couises have
been characterised by small increases in the total number of students enrolled, with about twice as many males as
females electing to study these, the most rigorous of all the mathematics units ava.lable. The statistics presented
in Chapter 2 reflect the nationwidz trend for females to remain at school longer, and their heightened interestin
the large number of available mathematics units. Consequently , as Figure 12 illustrates, most students at Year 12
levelin Australia study at least one mathematics subject.

Computing Studies

Few specific conclusions can be drawn from the limited data available, however a number of general comments
can be made. Whilst computer-based studies are firmly entrenched as syllabi in many Australian States, they
have been slow to become established in others. The cost of hardware together with the lach of software, skilled
teachers and resources. have undoubtedly been the main causes of this situation. These factors have taken time
and money to overcome and will continue to hmit the development of these studies. In those States which lead in
this field, the trend in the immediate past has been to increase the number of computer-based subjects available
-an inclination which has been particularly noticeable in New South Wales, Victoria and Western Austraha. The
rapid growth in computer studies enrolments in these States suggests that many students are gaining strong upper
secondary school preparation in computing. The situation parallels that which has occurred with mathematical
studies in the various States - the widzr the menu of units to choose from, the greater has been the responsc from
the student body. Consequentiy dram.atic increases in the number of males and females enrolling in computer
studies are evident, and this phenomenon is likely to continue in the years to come.

4.3 REASONS FOR THE TRENDS

Science

Based on the education literature and Government reports. Dekhers and De Laceter (1983) attributed the
enrolment trends in science in the seventies as being due to the interplay of four main factors:—
® Increases in the number of subjects. Taking into account non-matriculation subjects, the number of upper

school subjects has more than doubled in each State over the past decade.
® Relative difficulty of subjects. In general, students consider scien-.2 subjects more difficult than those in the

social sciences and arts.
® Interestand enjoyment of a subject. These aspects have been shown to be a significant factor in student choice.
® Carcer relevance of asubject. It has also been shown that there is an increasing tendency for students to choose

a subject that has potential career relevance.

As well as the foregoing factors, the growth and the changing composition of the Year 12 school pupulation 1s
now having a considerable impact on science enrolment trends. Increases in the retentivity of students in Year 12
first became obvious in the 1960’ and gaiticred momentum in the late 1970's through to the 1980%. Since 1970
the Year 12 population has nearly doubled, with the most pronounced retentivity bemg for females (26.1% m
1970 and 49.4% in 1985). In aridition, there is now a greater range of abilities and aspirations 1n Year 12 students
than existed in the 1970's &nd this has also impacted on enrolments.

Mathematics

Rosier (1980) noted that the specialist mathematics courses (Type 3), have traditionally attracted a higher
proportion of male students partly because more males have undertahen carcers in engineering and the physical
sciences. He surmised that the increased availability of non-specialist mathematics courses eontributed to the
increasing proportion of female students studying mathematics in the last two years of secondary schooling. An
cxamination of the data in Chapter 2 reinforces these views. The swing to the Type 2 courses, clearly
demonstrated in Figure 14, might be interpreted as a tendency for the secondary student who 1s required to
choose his or her mathematics course two years before completing Year 12 studies. to leave the options open as
far as choosing a career is concerined. The parallel but less aceentuated trend in the Type 1 courses, ilustrated in
Figure 14, is duc, atlcast in part. to the availability of the less-specialised mathemates subjceets for aninereasing
number of students.

The Queensland Board of Secondary School Studies Report (1985) hsted the followmng factors as contributing
to the lower participation rates in the more rigorous traditional mathematics subjects:-
® The declining popularity of subjects reputed to be intellectually rigorous (STEP. 1980).
® The quest for relevance by students who saw their future in commerce or techrnology (STEP, 1980).
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The question of electives and core which saw students drop or change subjects at Years 11 and 12 without

realising the impact such changes could have on future job opportunities (STEP, 1980).

Sex differentials in job opportunities for females. While more females than males satisfied tertrary entry

requirements, females tended to concentrate on subjects that were not technologically oriented. More than

25% of the male students satisfied tertiary entry requircments with two mathematics subjects, physics and

chemistry compared to 6% of the female students. Again, about 45% of male students satisfied the

requirements with a general mathematics subject, compared to about 20% of female students (STEP 1980).

Time spent on mathematics. Females in Australia spent less time than males learning mathematics.

Attitudinal factors differentiated between those students who continued with mathematics and science mto

upper school and those who did not. Leder (1977) showed that n Australia, female students in particular

needed to be made aware of the factors which contributed to mathematical reluctance and counselled towards
more positive, confident, vocational orientations; and

Teaching methods in mathematics and the sciences which have been severely enticized for being too abstract,

too remote from the experience of the learners, irrelevant, and not peison- oriented.

The arguments in the STEP Report (1980), which have been echoed by others (e.g. Badger, 1981; Moss, 1982;
Jones, 1983), have been that the relatively low level of success and lack of attraction to mathematics among
females may be related to their perception of mathematics as a male domain. An associated hypothesis is that the
move away from the sex stereotyping of employment opportunities in mathematics, (along with most other forms
of employment tasks), has meant that females are no longer deterred from attempting to achieve their potential
in what was hitherto a male domain. Conszquently, females have developed an increasing estimate of their own
ability at mathematics and are sufficiently interested to study the subject.

Apart from these contentions, it is suggested that the impact of the computer has contributed to the trends,
although the provisions for computer studies are not available at the Year 11 or Year 12 level in every State, let
alone every school. The fact that computer studies is more often made available in the Type I or Type 2 courses
(for example, General Mathematics in Victoria, Mathematics IV in Western Australia) is seen as a drawcard for
this type of course, as students realise the impact the computer has in an increasing number of jobs and
professions. It will be interesting to observe the effect of the increasing number of computer studies subjects on
these mathematics units.

Another reason for the swing to the less specialised mathematics courses in preference to those included in the
Type 3 category might lie in the steady growth in businiess education at the tertiary level (STEP, 1980). Associety
becomes increasingly aware of the role that mathematics has to play in all areas of busines< - in accounting,
economics and finance - so the student looks for the mathematics most appropriate for his or her future needs. In
this respect the more specialised mathematics courses are frequently labelled as inappropriate by both the
student and the employer, for the latter now has a tendency to be more discerning in the entry qualifications
placed on a particular employment area. In adcition, many of the most able secondary students opt for careers in
medicine and law which, though requiring high tertiary entrance standards. do not insist on a specialised
mathematical prerequisite. Dekkers and De Laeter (1983) note that, as a result of this phenomenon, the
technological professions are failing to attract the more talented students. Thus. in the long run, there will be a
dearth of appropriately qualified graduates to cuicr those fields of study which would enable Australia to
compete in an inereasingly technological world. Conseguently there 1s a need to encourage more students to
enter the technological professions, along with a complementary aim to increase the mathematical liweracy of the
majority of secondary school students.

4.4 IMPLICATIONS OF THE TRENDS

Upper Seca:dary Schooi

It seems inevitable that the above factors will continue to influence science and mathematics enrolment trends

" for the remainder of the 1980's and beyond. Furthermore, the retention rates to Year 12 will continue to increase

for some years to come (based on Australian Burcau of Statistics population projections), though not necessarily
at the rate experienced in the past few years.

Based on present enrolment trends for chemistry, physics and geology. there is little cause for optimism that
the present proportion of Year 12 students in cach of these subjects will increase. This is not the case for biology
enrolments which have kept pace with the relative increases in the Year 12 enrolments. A number of indications
give support to the above predictions. Firstly, each State education system has responded in theirown way to the
changing nature of the Year 12 school population. This being so, there is a commonality in approach in so far that
in each State there has been a broadening of the Year 11 and 12 curriculum in order to cater for the broader range
of student abilitics and aspirations. One way that this is being achieved in cach State is through the increased
provision of non-matriculation upper school subjects. This approach has had considerable impact in the ACT,
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South Australia and Victoria to the extent that an increasing percentage of Year 12 students are taking non-
matriculation subjects and thereby depleting the pool of students seeking entry enrolment n degree courses at
tertiary institutions.

Overthe past three decades a number of efforts have been made to attract more students into science subjects.
There is little evidence, with the exception of the Web of Life Biology course. that Australian curriculum
development projects have been successful in attracting students to do matriculation science. However, Chapter
2 presented concrete evidence that the introduction of alternate science subjects such as Physical Scicnce and
Multidisciplinary Science. has considerable appeal. Also in both NSW and Victoria. an increasing number of
students are enrolling in non-matriculation science subjects. Perhaps the introduction of these subjects will stem
the “drift” away from science and will help to meet the needs of science and technology-based industiies.

The enrolment data in Chapter 2 reveal that upper school mathematics enrolments are riding on the crestof an
upward-swinging curve paralleling the Peer-Year-12 population curve. This phenomenon has been in evidence
over the past ten years and appears set to continue for many years to come, for. as enrolments drop in one arca
of mathematical study (Type 3 units) they are picked up by one or another area. Not that this avoidance of the
more rigorous mathematics units (mainly by females) is any reason for com placency.

\questionably the availability of a wide range of mathematics courses at the Year 11/12 level in cach
Australian State augers well for this country. Unlike the situation existing in upper secondary school science.
where a range of single discipline-specific courses are available, (one course in chemistry. one in physics and so
on), the wider type and function of mathematics courses offered i eans that each student is able to select from as
varied amenu as s possible. Presumably then, the overall standard of both mathematical literacy and numeracy
of the upper secondary school matricul:.~t should steadily improve. since increasing numbers are studying some
type of mathematics ir: their final years at school.

Tertiary

The proportion of students proceeding from the final year of school to te rtiary education has also increased in
recent years with approximately 43% of those students completing Year 12 in 1404 entering tertiary education.
Although this is an encouraging trend. Australia still lags behind her major international competitors in terms of
retention rates at school and the flow through to higher education.

The dramatic increases in the retentivity of Year 12 students in Australian schools have made a considerable
impact on the demand for places in tertiary institutions. Already the demand for places has been greater than the
supply, as growth in tertiary enrolment has failed to keep pace with growth in the Year 12 population. The
implications for enrolments in engineering and science are quite complex, however it scems that the more
academically-able students are accepting places in medical or paramedical courses, and many of the more able
students with strong backgrounds in science are enrolling in computing or computer-based courses.

The use of microcomputers and the prerequisite skili of mathematical ‘*know-how” is posing new challenges to
the secondary schools preparing students for tertiary study. Computers have the potential to improve
productivity and consequently the demand for computer- related courses will accelerate in the tertrary education
sector. The Australian Education Council Report (1985) reveals that in the TAFE adult education stream,
computer courses and units in micro- electronics are attracting the highest enrolments.

To meet Australia’s need for excellence, creativity and innovation in its science and mathematics communty,
we must develop and atilise the talents of all Australizns. including females and other minorities currently under-
represented in the science and engineering professions.

4.5 CONCLUSIONS

A quiet revolution has been underway in sccondary schools over the past decade, and it behoves us to have an
understanding of this phenomenon. Although the female Parert-Year-8 population s less than the
corresponding male Parent-Year-8 population for cach year from 1966 to 1985, a significant change has occurred
in the Peer-Year-12 population. Prior to 1977 the male Peer-Year-12 population was always greater than the
corresponding female population, but since 1977 the trend has 1eversed. so that the temale retentivity has
exceeded the male retentivicy with respect to the final year of sccondary education from 1977 to 1985. In 19385
49.4% of the incoming 1981 femalc Parent-Ycar-8 group remained at Year 12, whereas only 43.4% of the 1981
male Parent-Year-8 population was still at school.

This dramatic increase in female retentivity (of 84% over the past 15 years). is the single most important factor
in determining science and mathemaiics enrolment trends over this period of time. In that sensc it is similar to the
situation which occurred in the United Kingdom in the 1960%. The “swing™ away from science as portrayed by
the Dainton Report (1968). was net against science per se, hut away ftom a range of subjects which 1equire
cumulative learning and arc therefore considerea by students to be Ui _ult and demanding.
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Itis interesting to note that when this study commenced several years ago. male-female statistical information
was requested from the respective State Educational Authorities for science and mathematics subjects, but some
States did not possess the data-base to enable such information to be provided. A side-benefit of ths study has
been the increased aware ness of the importance of knowing the facts about male-female enrolment trends before
an understanding of mathematics and science enrolment trends is possible.

The other major factor which has occurred over the past 16 years has been the significant increase in retentivity
of the Parent-Year-8 population re saining to Year 12. In 1970 the total retentivity was 30% as compared to
46.3% in 1985. This increased re. ntivity implies that students with a much greater range of background and
ability are now remaining at School .o Years 11 and 12, as compared to 16 ycars ago. It is also interesting to note
the wide disparity in retentivity between the various States. The Australian Capital Territory had a retentivity of
77.7% in 1985, the next highest being Queensland with 55.1%. Perhaps it is pertinent that neither of these States
have a Public Examinations system in the same way as do the other States.

The increasing numbers of studer ts in the final years of secondary schooling has highlighted the fact that many
students are not prepared to enrol w1 some science and mathematics subjects which have the reputation of being
difficult and demanding, and/or require a solid grounding in basic mathematical or scientific information. It has
long been recognised (e.g. Dow 1971), that the numbers in chemistry and physics were not increasing at the same
rate as the upper school student population, and the same situation pertained to the more demanding
mathematics subjects.

Educators have responded to this situation by introducing a variety of new mathematics and science subjects
which have attracted a healthy lientele. It would seem that in those States which offer a greater selection of
mathematics and science subjects, there is a greater response by students who possess a wide range of acedemic
ability and background. A particular case occurs in the Australian Capital Territory which has the highest
retentivity of all the Australian States, and also has the greatest number of options from which to choose.

The past decade is therefore characterised by a diversification of mathematics and science subjects to cater for
the increasing number of students of variable ability and background who are remaining to Years 11 and 12 of
secondary schooling. This development has important ramifications to one of the objectives of science and
mathematics education, namely the improvement of scientific and mathematical literacy amongst the citizens of
atechnological society.

A specific case of this diversification has been the introduction of computer studies in seccondary schools. In
some States computing was introduced into schools by mathematics and/or science teachers, but there is now a
growing awareness that computing is a discipline in its own right with important applications to all fields of
endeavour. Certainly itis a subject which attracts young people. although in some cases software and hardware
provisions have not kept pace with student demands. Nevertheless., computing will undoubtedly attract a larger
number of students than at present, along with other subject options which will be introduced in the future.

Another feature of the enrolment trends over the past 16 years has been the steady decline of geology. In this
monograph geology has been treated on the same basis as biology, chemistry and physics. but in reality it is now
aminor subject in terms of student enrolments. The introduction of the Australian Academy of Science geology
course in the late 1970's caused a temporary halt to the decline in student enrolments. particularly in South
Australia where the course was initiated. but there has beena subsequent decline in the subject. In reahty. there
are now only three major science subjects - Biology. Chemistry and Physics - and an increasingly large number
of minor science subjects of which Geology is a member. It could well be that subjeets such as Hluman Biology.
Physical Science and General Science may beconie as important as “major™ subjects in the neat decade. Certainly
Human Biology has already achieved this status in Western Australia. It is disappointing to note that the
Austratian Academy of Science curriculum projects in biology, chemistry and geology do not seem to have made
alasting effect on student enrolments in these subjects.

The situation in science at the secondary level is mirrored at the tertiary level. A number of studies have
reported the enrolment pattern in Biology (Stern and Burchett, 1979), Chemistry (Stern, 1981), Geoscience
(Berkman, 1980) and Physics (Jennings and De Lacter, 1984). Whereas total tertiary enrolments have
approximately doubled over the past decade, enrolments in the physical and geological sciences have not hept
pace with this overall increase. The same trend is evident in engineering which requires a strong background in
mathematics and physical sciences. For chemistry, enrolments at the third year tertiary level have remained
essentially constant over the period 1968-1981. Yowever, in the biological sciences therc has been an
approximate doubling of numbers in tertiary institutions over the past decade, reflecting to some extent the
increasing popularity of biology at the sccondary level.

For the tertiary-education sector, an implication of the present science enrolment trends is that it seems
unlikely that the enrolment pattern for studies in the physical, chemical and geologieal serences and engineering
will ch~nge significantly in the foresceable future.

It 1s necessary to comment further on the dramatic increases in female mathematics and science enrolments
during the last decade. The trend in female cnrolments is affected by at least two additional factors. Firstly, there
is evidence of increased opportunitics for females to take mathematics and seience at the uppet secondary level,
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particularly in the all-female secondary schools. Secondly. government. private entorprise, weachers and career
officers are now encoutaging more females into scientific and technologicai oricnted carcers. In addition,
selective atiempts have been made within Australian schools to encourage femal:s to broaden their occupational
and career horizons.

Despite these efforts a considerable proportion of females in Year 12 concemrate on non-science and non-
mathematics subjects. This has been clearly highlighted in the Myer Report (ACITCA. 1980):

“More than 25% of boys satisfied tertiary entry requirements with two mathematic... physics and chemuistry,
but only % of girls do so; about 45% of boys did so with at least general mathema.ics, compared with less
than 20% of girls.™

This conclusion is in agreement with the data presented in this study which indicate that for the physical science
enrolments in each State, male enrolments outnumber female enrolments by approximately a factor of two. Thus
few females enrol in engineering studies at tertiary institutions and efforts are now being made by CSIRO and
other concerned organisations to encourage a greater proportion of females to enter the applied sciences.
However this encouragement implies the necessity of more femalces opting te stuay the more demanding
mathematical and physical sciences at school.

The mathematics and science enrolment data reported in this moaograph have implicaiions for the scientifte
and technological future of Australia. We sce that, at a time when there 1s a growing realisation of Australia’s
dependence on overseas technology, and a recognition of the problems of bringing new technology mto the
worktorce, the enrolments of students in the physical sciences have remained relatively static, whilst the
proportions of stuaents at Year 12 studying chemistry and physics have declined. Many of the most able
secondary school students opt for carcers in medicine and law, whilst the technolcgical professions are failing to
attract the me ~ talented students. There is aneed to encourage more students to enter those fields of study which
can enable Australia to compete in an increasingly technological world, and to establish some of our tertiary
institutions as  first-ratc *echnological establishments capable of attracting students of high ability. A
complementary aim must be to incrense the scientitic and mathematical titeracy of the majority of our secondar,
school students. Tais implies the need te cater in amore appropriate manner for the wider range of abilities which
now exist in the upper secondary schools. The evidence presented in this study suggests that this 1s being
accomplished to an increasing cawent, and this trend is likely to continue. We constder that science subjects
s1ould iiclude topics that examine the economic, social and environmental implications of contemporary
stience.

The Auatralian Academy of Science has made a significant contribution to the reform of science curricula in
Australian schools. Likewise, science teachers and their professional bodies. such as the Australian Science
Teachers Association, have a vital role to play in cnsuring that the content and approach to science instruction
mcet the needs and aspirations of all students as do the corresponding Associations in mathematics. However.
curriculum reform alone is not sufficient to increase the pool of enrolments. If students are to be attracted to
mathematics and the sciences. in the ultimate hope of better cater ag for present and future manpower needs for
science and technology, action is also required from teachers and teacher organisations in conjunction with
professional Associations of scientists and ergincers. at state and national level. If Australia 1s to sustain 1ts
position as a developed country. it is essential \hat young people should be acquainted with the variety of careers
in mathematics, science and enginecring at professional and paraproiessional levels and with the naportance of
askilled technological workforee to meet the challenges of the future
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What students. parents and employers need to know about the school certificate
Syllabus subject documents

Department of Education Document:
The School Certificate and Higher School Certificate Programme
AUSTRALIAN CAPITAL TERRITORY

I. Enrolment Data Source
ACT Schools Accrediting Ageacy  Australian Capital Territory Schools Authority.

S8

. Source Documents
Current ACT Schools Authority Fublizations:
Anaual Reports
Information Paper - Year 12 Study

Certification 1986 Senior Secondary Education
Forming a Tertiary Package
The New ASAT Scale

VICTORIA

1. Enrolment Data Source
Victorian Institute of Sccondary Education (VISE).

|88

Source Documents

VISE Statistical information 1985 HSC External Examination

VISE Handbook for 19835 Year 12 Curriculum and Assessment

Ainley. J.. Butler, M anc¢ Miller. H. Staying at High School in Victoria. Hawthorn, Victoria: Australian
Council for Educational Rescarch, 1984,

TASMANIA

. Enrolment Data Source
Schools Board of T.smania.

[ £9)

. Source Documents
Schools Board of Tasmania - Higher School Certificate Manual, 1985,

SOUTH AUSTRALIA

1. Enrolment Data Source
Senior Sceondar Assessment Board of South Australia (SSARSA).

2. Source Documents
Current SSABSA Publications:
Publication Examinations Report
Ycar 12 and Tertiary Entrance School Year 1986 for Entry 1987
Year [2 Detatlert Syllabus Statements for all the publicly ¢examined sctence and mathematics subjects.

WESTERN AUSTRALIA

1. Enrolment Data Source
Sccondary Education Authority.

2. Source Documents
Current Board of Secondary frducation Publications:
Syllabus for Certificate of Secondary Education and the Tertiary Admisstons Exammation.




COMMGNWEALTH DEPARTMENT OF EDUCATION AND YOUTH AFFAIRS

Publications from the Research and Statistics Branch
1. Statistical Monograph No. 1. Education: Schosi and Other Leavers (8th ed), October. 1984,

2. Statistical Monograph No. 2. Projections of School Enrolments and Projection Method (9th ed). August. 1985.

3. Statistical Monograph No. 3. Apparent Grade Retention Rates and Age Participation Rates (8th ed). August.
1984.




