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Dedication

This book is dedicated to the “guinea-pigs”, parcnts and science
teachers of New South Wales, in memory of their enforced sacrifices on
the altar of “Science™ (with a capital S).

“It seems a shame,” the Walrus said,
“To play them such a trick
After we've brought them out so far,
And made them trot so quickl”
The Carpenter sald nathing but
“The butter's spread oo thick!"'

(With acknowledgment to Alice.)

————

PWholly set wp ond printed by Publicity Press Lid, 29-31 Meagher Streer,
. Chippendde, NS W, 2008
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General Foreword

“*New South Wales parents ate very concerned  about  the
inadequacy of the present science courses™,

Russell H. Wilkins, Mectropolitan Vice-President. The Federation of
Parents and Citizens' Associations of New South Wales,

"Parents with high school children and many other members of the
public will be well aware of the controversy concerning science educa-
tion in New South Wales following the introduction of the Wyndham
scheme.  With science a compulsory subject for all students in the first
gour years, this is now a matter directly affecting cvery parent in the

tatc.

. “Itis thercfore of considerable importance for parents to know
just what the \WWyn-ham scheme set out to achieve and how ‘Wyndham
science’ eventuated in practice.”

J. Mackay, President, Science Commitice of the N.S.W. Teachers'
Federation.

Author’s Preface

Readers from oversees will react to the story of “Wyndham
scicnce” like the carlv seitlers reacted to the platypus—"incredible”,
“impossidle”!  Rcaders from other States will merely shrog their
shoulders at another exariple of New South Wales managing to do
things “differently™,

If the well-being of students, teachers, professional bodies and
industry were not involved, to say nothing of a lot of patents’ mnncy,
we could all enjoy the story. After all it has certainly assuted for the
State a place in cducational history, as a classic example of how NOT
to sct about curriculum reform.

Our Minister for Education, Mr. Cutlet, seems sttangely reluctant
to Tkk this South Scas Bubble, as he could with no more than a
stroke of his pen.  He has mctclK to ordet his Education Depatiment
to adopt the “code of ethies™ which obtains in Victoria and other States.
(This prectudes any person associated with the development of
syllabuces from having any financial interest in commercial venturcs
related to his activities in the Edacation Department) This code is
;ca??wesl{va\-am-garde. and it is incredible that it does not elreacy obtain
n N.S.W.

In conclution, it must be emphasised ihat for no other subject in
the \Vyndham Scheme has such a situation arisen.  There were toething
troubles in many areas but, apart from science, gencral opinion con-
cerning the Wyndham Scheme appears to be very favourable.

21 May. 1969. - AL E. ALEXANDER.
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. Introduction

“Some had literally never done an experiment themselves”. (Repott of
a university professor on students who had successtully completed
6 years “Science™ at High School.)

This is not science fiction, the university professor was not joking,
nor was he from an undeveloped country. He was referting to the fiist
intake of scicnce students trained under the "Wyrndham scheme™ in the
State of New South Walcs, the most populous State in onc of the richest
countries in the world.

The “Wyndham scheme™, implemented with much sounding «f
trumpels in 1962, added an additional year to sccondary education in
N.S.W,, thus bringing the “senior State™ up to the standard attained by
Victoria in 1944 and by most developed countries half a century
carlicr, Science became a compulsory subject for all students in the
first four years, so that the quality of scicnce education is now a matter
which ditectly affects every parent in the State.

Like most university professors 1 would have remained largely
ignorant of what was going on in the science courses of the “Wyndham
scheme™ until 1968 (when the first intake of “Wyndham guinca-pigs”
entered the universitics), but for fantily reasons. These provided the
stimulus, whilst on sabbatical leave in Britain in 1966, for studying the
syllabus, text-books and Teachers’ Manual put out for the new Higher
Schoo! Certificale course, which had commcnced that ycar. The
syHabus was so impossible and the books so poor that U felt impclled
to write to the Press in Sydney.' making not only some trenchant criti-
cisms but alio some concrete suggestions for improvement.  Quite
unknown to me at the time many science tcachers in N.S.\W. had. not
surprisingly, come to the same conclusions and had rtegistered strong
protests,

During the last ycar, as the disastrous tcsulls of the new high
school science courses made even the universities «tir themselves, 1
have been inundated with inquiries from disturbed parents, from
puzzled university teachers and from some very disgruntled “guinca-
pigs” gcking the questions. “What went wrong?” and "Why disuit go
wrong?”

This tittle sunvey attempls to provide answers although, a< you
will sce, official reticence has not made the task ar casy one.

To understand the N.SW._ stuation it has been necessary to
indicate how other States updated their science courses. By this time
cvery State in Australia has gone a lon% way in modernising its science
oducation, in all cases with the general approval of the teaching pro-



fession, the students and the universities. N.S.AV. is thus very much
“the odd man o™,

Some attempt at assessing the cost to N.S.W. of its “Wyndham
science’™ expetiment has also been made.  If this slirs parents to action,
cither directly through their political representatives or indireetly
through their various societics, then this cffort will have been wort
while.  Unfortunately, our politicians appear less interested in science
cducation than tlicy are in the rclalive(; trivial Opera House “affair”
and the problems of the Opera House will have been solved long before
those of science vducation in N.S.W.

Some indication of the costs of science education in the senior
years only can be gained from the following figures:

Number of teachers involved —- abeut 1200.

Annual cost in salarics, ctc. — about $5.000,000.

Value of capital equipment involved (laboratorics, scientific equipment,
clc.) — about $25,000,000

(I funior scicnce were added these figures would be more than
doubled.)

Readers without high school children or other direct involvement
in high schoo! education may well be amused by the contrasting assiss-
ment of the senior science courses by the parties irost involved. On
the one hand we have the science teachers who have taught the courses
in the schools. They use phrases like “An old bomb which needs a
quick pancl-beating while we wait for the new model”, and “The
science teachers in this State have been taken for a ride”.  On the other
hand we have the small group who were largely responsible not only
for the syllabus but lso for the “official™ text-books written to illustrate
the syllabus. This groujp, headed by Professor Mcssel and supported
by fellow physicists Professors Butler and Goeorge, continues to publish
faudatary statcmients like “an example and model for other countries
in the world”, and “The Wyadham science scheme .. .. is one which
has reccived world acclaim™.  It's oo lempting not to say “Alice-in-
Wyndhamland™

Recently these professors were chalienged to substantiate their
belief in the “cducational soundness™ of their course in the only way
possible—namely by taking chatge of a class in ap average high school
in 1969 and 1970 and Kg]in‘ng the coutse in its entirety. The lessons
would be recorded on video-tape o that the science teachees could sce
how the course chould be properly taught. We are Yooking forward "o
the ptofessorial efforts, that is, if any of them darc accept the chal-
lenge. (To cate—none have')

Although 1 obviously hold strong views as regards “Wyrdham
scienee™ 1 have sought to do justice to its protagonists by reproducing
their most nukevant articles and by attempling a complete bibliography
of cverything published in its defence.  These refetences may alswo
assist a future student teeking a novel topic for a Master's Degree in
Education.
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2. The Wyndham Report

In Sepiember, 1953, the Minister for Education in N.S.W. sct up
a Commiittee with the following terms of reference:

“1. To survey and to repoit upon the provision of full-time day
cducation for adolescents in Now South Walcs.,

“2. In panticular, to cxamine the objectives, organisation and con-
tent of the courses provided for adolescent pupils in the public schools
of the State, regard being paid to the requirements of a good gencral
education and to the desirability of providing a varicty of curniculum
adequate to meec the varying aplitudes and abilities of the pupils
concerned”,

The Committee, under the chairmanship of the thea Director-
General of Education, Dr. H. S, \Wyndham. presented its Report? to
the Minister in October, 1957,

Basically the Committce recommended what is frequently termcd
the 4 plus 2 system, l.e., a four-year course terminating in the *School
Centificate™ and taker by all students around the age of 16, followed
by an optinnal two-yecar coursc Icading to the “Higher School Curtifi-
calc” ai the age of about 18,

In the School Certificate Course both Scicnce and Mathematicss
were recommended as “core™ subjecte, i.c.. to be taken by all studems
in all schovls.

Conceining “Scicnee™ for this course. this is what the Report had
to say:

“We have avoided the use of the term “General Science’, again
because of the danger of fixed patterns of thinking.  Many of the sylla-
buses of study cntitled 'General Sciencd’ appear to us to be unsalis-
factory because they prove to be sclections of work from scparate
sciences, lacking coberence and eny cvidence of integrating principles.
We Jdo nor believe that it is impossible to devise a satisfactory course
in General Scicnee: we are convineed that it i< more casily talked about
than done.

*We corsider that the neglect of Biological Science is a significant
limitation of the cxperience of ordinary citizens. and that, whatever
the title given to Science in the common curticulum, it should cmbrace
some biological study.  Indeed. there are grounds for adopling the
view that the work of the carly years of the sccondary school might
well be an cxtension of the work commenced in the primary school
under the heading “Natural Science’. Here again, however. we do not
wish 10 be too specific, <ince we are aware that. under the stimuluc of

A



a gifted teacher, pupils in the Science class can be led to sce implica-
tions and to appreciate relationships throughout the world of science,
irrespective of the title given to the course they are following™.

Since this survey will be particularly concerned with the senior
years of high school it is worth quoting in full the relevant summary:

“Higher School Certificate”

“Pupils who wish to proceed beyond the School Certificate level,
including those who aim to matriculate, should remain at school to
follow a coursc or courses leading to the Higher Schoot Certificate
Examination. The type aid content of this cxamination shou'i be
such as to make it acceptable as a test for universily matriculation.
The further course of study should be designed to cover two years
(pp. 72 and 97-98).

“Authorily for the conduci of the Higher School Certificate
Exantination, including courscs of study and tie issue of the Certificate,
should be vested in a Board of Scnior School Studies comprising repre-
sentatives of the Department of Education, the universities and both
Departmental and non-Departmental secondary schools.

“While this stage of schooling shouvld be designed to meet the
needs of the most able adolescents between the ages of sixteen and
cightcen, the two scnior years are not lo be regarded metely as prepara-
tion for matriculation; they arc an integral part of the education of
these young people. It follows that proviscon should be made for
school activitics which arc cssential to the education of adolesoents but
which do not involve preparation for examinations.

“The number of subjects in the curriculum may be less than at
present prescribed for the Leaving Certificate Examination, but there
should be a balance in the choice of subjects a pupil studies.

“The selective nature of this grougoof pupils and their greater
maturity by the age of cighteen years should make possible the pro-
vision of courses which will afford matriculants a better prospect of
s%«;%s]sfully undertaking the carly stages of aniversity study™ (pp.
97-98).

Two of these points should be particularly borne in mind when
we come lo consider how “Wyndham science” finally eventuated.
These are “the two seniot years are not to be regarded mercly as a
preparation for matriculation™ (i.c.. for university catry). and the 11-)
phrase “courses which will aflord matriculants a better prospect of
successfully undertaking the carly siages of university study™

it N
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3. How Other States Modernised
Their Science Courses

As is well known, the past two decades have witnessed a tremend-
ous and world-wide upsurge of interest in science education at the
High School level. In the U.S.A., the launching of the first Russian
Sputnik undoubtcdly provided much of the stimulus: in Britain there
appeared to have been scveral factors at work—teacher dissatisfaction
with “old-fashioned” courses, general cconomic problems and a grow-
ing awareness of the nced to educate a much wider segment of the
community.

In the U.S.A,, a number of schemes were initiated with support
from the National Science Foundation, resulting in the production of
u series of text-books, experimental manuals, films and extremely com-
prehensive Teachers’ Guidcs, in the major sciences. The first to appear
(1960) was in physics, and is usually referrcd to as P.S.S.C. Physics
(from Physical Scicnce Study Commiltee). Next came chemistry with
two rather different schemes, Chem.Study (from Chemical Education
Materials Study) (1963) and C.B.A. (Chemical Bond Approach Pro-
ject) in 1964, The corresponding project in biology, the Biological
Sciences Curriculum Study (B.S.C.S)), evolved no less than five biology
courses.

In the U.K. the initial schemes were given very substantial sup-
port by the Nufficld Foundation, and as a result the whole project is
referred to as “The Nufficld Foundation Science Teaching Project” or
briefly as “Nufficki Science”. Although its origins and its evolution
were in some ways different from the American patiern, this project
too has produced a whole range of tcaching materials in the shape of
sample schemes, books for background reading, laboratory investiga-
tions, films, apparatus and so on. There is no set course: it is up to
the teacher to use as mwch or as little as he pleascs.

From thesc pioncering efforts it emerges very clearly, and not
surprisingly, that any radical rethinking of science education is both
cxpensive and timc-consuming. For example, the Nuffield Science
Project received some m$3 from the Nuffield Foundation and this is
quite apart from: assistance received from Local Education Authorities
and the schools. To illustrate the time factor, let me quote from one
of the official publications:

“The books which ecmbody the chemistry coursc have been
through several stages of revision. The first drafts were tried out in a
small numbcer of schools, often by the teachers chiefly responsible for

5
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writing them. A systematic trial in a total of 56 schools followed in
the academic year 1964-65, and a final revision of the materials in the
light of the experience gathered was carried out in the summer of
1965.”

Thus before any new teaching material is put out for general
adoption it has been stringently tested and evaluated in a variety of
schools aver a period of several years.

In view of the twin factors of time and cost it is scarcely surpris-
ing that many other countiies have availed themselves of the American
and British teaching materials as they became available. New Zcaland
adopted the P.S.S.C. Physics course in 1963, following a trial run in
1962. In Australia, Victoria, after seeing the course of action in New
Zealand, and running trials, adopted it generally in 1965. Queens-
land is adopting it in 1969 after trial runs in the previous year and
intensive teacher training. Chem Study is being used in Tasmania,
South Australia and Queensland.?

In the case of Chem.Study in Queenstand, one school tried it out
in 1965, 20 selected schools in 1966, and the whole State adopted it
in 1967. From first-hand and published reports it has been warmly
received by both teachers and students.

With both physics and chemistry only relatively minor changes
were found necessary to adapt the U.S. courses to Australian condi-
tions, and some cvaluation of the physics course has already been
possible.* General reaction from Victoria is very favourable, in agree-
ment with New Zealand experience.

The case of biology will be considered ir morc detail, since it
lsxighlights the difference in approach between N.S.W. and the other

tates.

In Janvary, 1967, a text-book “‘Biological Science, The Web f
Life”, together with students’ manuals and Teachers’ Guide, was pub-
lished by the Australian Academy of Science, in whom copyright is
vested. These teaching materials, initially developed for use in Vic-
toria and South Australia, subsequently proved so successful* that they
were adopted by every State apart from N.S.W.

It is worth quoting in full the foreword to “The Web of Life”
written by the Chairman of the Commitice for Biological Education,
Australian Academy of Science, since this exemplifies not only the
modern approach to science education but also the normal procedure
adopted in any major reform.

“With cach new generation our fund of scientific knowledge
increases many-fold; in biology we have in recent ycars experienced a
major revolution, comparable to that of the Darwinian period. Yet the

* I have been told that the number of students wishing to take biology is proving
something of an embarrassment. This shows what a properly evolved modern
course, backed up hy good teaching aids, can do to generate interest in both
students and teachers.

6
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periodic revisions of biology curricula have not kept pace _with the
progress in biological discovery. In particular, there is a widespread
feeling of dissatisfaction with the nature and content of our secondary
school biology courses, a feeling which has coincided with a_rapid
increase in the numbers of students taking the subject. Nowadays it
is becoming increasingly important for man to understand his own
naturc and his own place in the world of other organisms on which he
relies so much. Biology is thus taking its rightful place, along with
the other sciences and the humanities, as an essential part of Every-
man’s education—and also as a subject of great professional import-
ance. In order to encourage these trends we need a new and dynamic
approach to its teaching in schools.

“Considcrations of this kind led the American Institute of Biologi-
cal Sciences, a group representing some 85,000 biologists, to take active
steps in 1959 to develop new methods of teaching biology in secondary
schools. The Biological Sciences Curriculum Study was organized,
with headquarters on the campus of the University of Colorado, and
considerable financial support from the American National Science
Foundation. One, but by no means the only, result of the work of this
group was the writing of a scries of five biology courses designed for
the American school student, and incorporating a new emphasis on
biology as a process of inquiry into the living world.

“The designing and producing of these courses, with their texts,
laboratory manuals, teacher’s guides, and supplementary materials,
involved a major effort extending over several yeas, elfort which
involved most fruitful co-operation between active rescarch workers
and practising teachers. Trial materials were tested, revised, and
retested in 1,150 American secondary schools in the years 1960-1963.
In the past, textbooks on school science have usually been written by
one or two people; those prepared by the B.S.C.S. resulted from the
wo(r]k of over 1,000 research biologists and teachers, and 150,000
students.

“To neglect this great experiment when preparing new courses for
the Australian student would be foolish in the extreme. Thus a group
of university and school teachers in South Australia and Victoria,
brought together in 1964 to plan new approaches to biology teaching,
asked permission of the Americans to use their materials. Permission
was granted without hesitation, on the understanding that the Ameri-
can courses be adapted to suit the needs of the Australian student.
This has been done, a task in which we owe a tremendous debt to those
in America who laid its foundations,

“Our situation is a different one from that in the United States.
Our plants and animals, our climates and soils, arc different. American
schor,! biology courses are in general designed for the student in the
10th Grade. Australian senjor biology courses were required for the
11th and 12th years, the last two yecars of secondary school. Further-
more the Austratian course had to be usable either as a two-year or

7



a one-year course; American courses are designed only for a onc-year
course. Therefore, although we have retained the approach and much
of the content of the original B.S.C.S. courses, the American matcrials
have been substantially rewritten. In doing this we too have been
greatly assisted by research biologists in universities and research insti-
tutes, by educationalists, and by practising teachers. We have also fol-
lowed the American example by testing the materials in selected schools )
while the course was being written. Qur grateful thanks are due to 4
those schools who have been involved in this work, some for three /
consecutive years.

“The new course is not simply a rewriting of a syllabus and a
text-book. It is primarily a new method of teaching science, and the
use of this text and its accompanying laboratory manuals therefore
requires that tcachers be adequately prepared in the new approaches
before attempting to use the materials in the classrooms. For this
reason class sets of the books are available only to schools whose
teachers have participated in an appropriate preparation programme,

“The emphasis of this course is on laboralory and field work
designed to give the student direct, personal experience of the living
world, and to develop in hira the understanding and approaches of the
scientist by fcllowing his methods and ways of thinking. Student
participation is therefore a keynote of the course, and the text-book
itself is somewhat secondary to the laboratory work. Nevertheless, we
believe that this text is up-to-date and will make intercsting reading in
its own right.

“The purpose of the new course is not so much to provide informa-
tion, however, but rather to inspire young people to seek for such
information themselves, and to show them how to do this, in the hope
that throughout their lives they may maintain and apply a scientist’s
curiosity to the world of liviag things. The text-book will show how
this has been done in the past, but it is primarily a handbook for the
laboratory and classroom work of the present.

“Australia is still a young country, largely rcliant on primary
industry; cur single course is therefore based more on the so-called
‘green’ version of the American B.S.C.S. than on the other courses.
The approach is ecological, but also draws froin the materials of the
other two original versions, particularly the ‘blue’ version, with its
stress on molecular biology. Many of the illustrations have been taken
from Australia itself, and this has involved the generous collaboration
not only of the universities but also of the C.S.I.R.O. and Government
scientists in all States.

“We are ﬁreatly indebted to the Bducation Departments of Vic-
toria and South Australia, who made staff and facilities available for
this work, and to the Australian Academy of Science, the Council of
which set up a committee to supervise the project and provided a most
generous grant which has made the work possible.”

%
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Apart from N.S.W., Victoria appears to be the only State which
has produced a science text-book at the senior level. This is a chemistry
text (with associated Practical Manual) for the final (Matriculation)
year. (In Victoria the Leaving Certificate is taken after onc year in
senior school, and Matriculation after an additional year.)

This project, even though a relatively inodest one, involved the
full-time efforts of three experienced teachers for a whole year, together
with the aid of a very large number of part-time and supporting staff.
It is pertinent to point out that none of the authors receive royalties
and the profits are set aside to finance the regular revision of the
project,



4. How N.S.W. “Modernised Its

Science Courses

In 1961, that is after the Wyndham Report had beea pigeon-
holed for four years, the N.S.W. State Government decided that its
major proposals (usually referred to as the Wyndham Scheme) should
be put into operation in all High Schools in February, 1962.

it rapidly became obvious that the Education Department had no
worked-out plans for the :mplementation, and that our school educa-
cationalists (private or public) were not prepared to tell the politicians
that such a major educational change could not properly be organised,
virtually from scraich, in some four months.* The inevitable teething
troubles did not of course worry either the politicians or the educational
administrators—it was the students and teachers who suffered.

Here in brief is the strange tale of “junior” science, followed by a
more detailed account of the “senior” science courses.

Science in the Junior Years

The course for the first four years of high school, leading to the
award of the School Certificate, is under the control of the Secondary
Schools Board. “Science” is included in all years and is taken by all
pupils at one of three levels, Ordinary, Credit and Advanced.

At the start of 1962, teachers were given an interim syllabus for
the year. The full science syllabus for the new four-year course was
only finalised in September of that year and only reached teachers at
the start of the school year in 1963,

To write a syllabus at this level is not particularly difficult—the
real problems come when the teacher has to translate that syllabus into
a “meaningful experience™ for his students.  Traditionally (and
regrettably still with us) the first step in this translational process is to
ask: Where is THE book; the text which deviates as little as possible
from the syllabus and which leads inexorably to the educational goal—
the examination at the end of the course!

The N.S.W. syllabus could have been covered by the teachers
making usc of a number of texts, for in this area there is an enormous
varicty if one cares to look. But to have a variety of books might
appeal:)to be wasteful—so where was THE book for the new science
coursc’

"é‘che ill;agllgural meeling of the Interim Board of Studies was held on 26 Septem-
r. .

10
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Fortunately the Gods had not been idle. At a large dinner, with
the Minister for Education as guest-of-honour, the birth was announced.

“Science for High Schoo! Students” was a bonny baby, weighing
4 lbs 8 ozs, a thousand pages in length; all for £3/5/-. In the words
of the Minister, “It captures in every detail the spirit of the syllabus”.
The preface informs us that it was written by a group of some twenty
science teachers, assisted by two inspectors from the Education Depart-
ment, under an editorial panel chaired by Professor H. Messel, Head
of the Physics School at Sydney University.

Its conception and delivery were greatly helped by a special grant
of £25,000 from a beneficent I.abour Government. It was printed by,
and only available from, the N.S.W. Government Printer—a procedure
which was to draw considerable adverse criticism from the local print-
ing industry and from the book-sellers. The publisher, and holder of
the copyright, was the Nuclear Research Foundation (later renamed the
Science Foundation for Physics) within the University of Sydney, of
which Professor Messel is Director.

It might seem incredible, with a new venture which would affect
literally every high school student and a considerable number of
teachers, that the Education Department should not have consulted
with the Teachers’ Federation. However, senior officials of the Federa-
tion assure me that this was the case.

No information concerning payment to the writers or to the
members of the editorial group which produced the Science Text-
book has been disclosed by the University of Sydrey, and as regards
sales, the University has again made no disclosure, but a press article?
has indicated that “at least 250,000 copies” of the b- ok were initially
involved and it ends as follows:

“Parents who are puzzled by the fact that they appear to be pay-
ing double the price* they might have j-aid for a more or less com-
pulsory text-book can console themselves with the thought that the
extra price amounts to an indirect subsidy to the Nuclear Research
Foundation. Thc only question is how much the subsidy actually is.
Professor Messel is silent on this point”.

Since the first “babf'" proved too heavy for children to carry to
school it was subsequently made into a (win.

Before very long (in 1966), a new venture—*"Abridged Science
for High School Students”—appeared, also in two volumes. This pro-
duction covers the Ordinary level only, and was obtained, according
to the Introduction, by deleting all the Credit and Advanced level
material from the carlier book.

It is interesting to note that “Abridged Science” also brings a
change in copyright, Professor Messel’'s name appearing for the first

* According to the article a commercial concern was prepared (o produce the
book for about half the price.




time. “The Copyright in the whole of this work vests in the University
of Sydney on behalf of the Nuclear Research Foundation within the
University and in Professor H, Messel”.

Also nev is the inclusion of the following: “Beyond the Common-
wealth of Australia and its Territories the Nuclear Research Founda-
tion within the University of Sydney and Professor H. Messcl have
assigned to Pcrgamon Press Limited, Oxford, England, the world-wide
distribution of this work-and all foreign-language editions of it.”

Readers opening one of the Nuclear Research Foundation's Ligh-
school science texts will notice that, right at the beginning, all texis
contain the phrase: “Prepared under the guidance of the N.S.W.
Director-General of Education, Dr. H. S. Wyndham, C.B.E.,, M.A,,
Ed.E,, Dip.Ed., F.A.C.E., and with the co-operation of the Department
of Zducation”.

A little later we find a laudatory foreword written by Dr. Wynd-
ham himself and complete with his photograph.

Everyone in N.S.W,, and many in other States as well as over-
seas, will be well awarc of the ballyhoo which has surrounded our
junior science course, and THE texts

The key theme is supposcd to be “integrated science”, but this is
clearly untenable on any normal definition of “integrated”, as many
people have pointed out. For cxample, in an article entitled “The
Integrated Science Course—A Pipe Tream?”, J. R. Prince writes:®

“A text book which claims to be ‘an integrated four-ycar coursc
in physics, chemistry, biology and geology based on and covering the
science syllabus approved by the N.S.W. Secondary Schools Board’,
consists of a large number of chapters, each one of which is almost
exclusively drawn from only one of the traditional disciplines. Indeed
the approach in an carly chapter on matter and encrgy is morc solely
related to the former traditional ways of teaching chemistry than that
adopted by many science teachers before the ‘integrated’ coursc camec
into being”.

The problems of “integrated science” are considered further in
chapter 11 in connexion with the Varna Conference, but it may be
stated here that, as f.r as I know, there has not yet been developed, in
any country, an “integrated” science course which ¢ducationalists have
pronounced satisfactory.

To put the N.S.W. course and THE texts into their right educa-
tional perspective let me give one concrete fact. A number of States
(initially Victoria and South Australia, subsequently joined by Tas-
mania and West Australia) recently approached the Commonwealth
Government for a grant for a Juntor Secondary Science Curriculum
project, having previously examined all the local courses and found
nothing worthwhile. The Commonwealth Government sct the seal on
their assessment by providing $750,000 for this purpose.

Newspaper advertisements of 15/3/69 give some idea of the
n
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organisation and type of stafl being sought. ‘““The project is being
operated by the Australian Council for Educational Rescarch on behalf
of education departments in several States and with the support of the
Cominonwealth Government”.

Why has N.S.W. not joined the other States?

Further cvidence suggesting serious shortcomings in the present
junior course will be presented later. (Chap. 5.)

Science for the Senior Years

As mentioned earlier the senior course, which leads after iwo
further years study to the Higher School Certificate, is controlled by a
Board of Senior School Studies. The Board comprises representatives
from the universities, high school principals, teachers’ organisations,
ctc., and has as chairman the Director-General of Education,

When the Wyndham Scheme began operating in 1962, this Board
had four clear years to work out its policies and to take the steps
necessary to implement them.

In the Rutes for the Higher School Certificale, as finally adopted
by the Board, candidates nvist present a minimum of five subjects, the
only compulsory subject being English (language and literature
combined). The major innovation was the appearance of “Science” as a
single subject. “Scicnce” can be taken at one of three levels, First,
Second or Third, with the second level available as a “full” (2F) o.
“short” (2S) coursc. The number of teaching periods per week, as
recommended by the Board, was as follows:

First Level—11, Second Level “Full”—9,
Sccond Level “Short”—6, Third Level—6.
(A period is normally 40 minutes.)

The First and Sccond Level courses have a ‘“‘common core’ of
physics and chemistry and in addition to the common core each course
consists of three “lobes”, that is three separate subjects chosen from
Chemistry, Pbysics, Biology, or Geology. (For the 2F Level, the
physics and chemistry lobes are compulsory.)

Whal was the educational basis for the decision to treat “Science”
as a single enltity in the scnior years? It was certainly not evolved, as
cvery worthwhile educational advance so far has been, by the only
proven method of trial runs in selected schools. (As one teacher said
very bitterly at a recent Science Conference: “We had a trial run all
right, a run with all the State in it at once!”) Nor was it based on
cxpericnce from other States or from overseas.

Some months ago, in an attempt to find out the educational basis
for the Board's decision, I wrote to Dr. Wyndham (Director-General at
the relevant time) and to a member of the Board, but have not yet
received a reply! T . )

1 suggest therefore that, like some other aspects of “Wyndham
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science” we shall mect later, it was “plucked from the air” by some
university professor as ignorant of high schools as a high school teacher
would be of any professor’s specialised research interests. As Dr. van
Praagh, of the Nuffic!d Science Project, said in a recent talk in Sydney:
“It is very casy to produce something which sounds marvcllous but
which is quite unsuitable for real schools and rcal children™. And in
“real schools” he would of course have included “real teachers™

In the absence of any official statenient regarding the educational
basis for “Science” in the scnior years, we must seck ndirect evidence.

In 1962 and 1963 a number of interested bodics held discussions
concerning sciznce courses for the projected Higher School Certificate.
In all cases I belicve the initiative came from the organisers themselves
sather than from the Education Department or the Board of Scnior
School Studies. Here is a brief account of their deliberations.

Physics

In November, 1962, a three-day conference on the Teaching of
Physics was held at Sydney Grammar School. It was attended by some
140 people from private and public schools, the universities, Institute
of Physics and the N.S.W. Education Department. One of the invited
speakers was from Victoria, his paper being entitled “Recent Advances
in the Teaching of Physics in Victoria—The P.S.S.C. Course”.

The published report of papers and discussion” makes intercsting
reading in the light of subsequent events. In it two basic themes stand
out very clearly; the very considerable interest in and support for the
P.S.S.C. Physics Course, the small dissenting group being mainl,
members of the Physics School of Sydney University, and the wide-
spread concern over the tardiness of the N.S.W. Education Depariment
with new science courses required under the Wyndham Scheme.

A colleague present at the meeting told me of a deligitful (and
prescient!) comment from the Victorian speaker, following some sugges-
tions from university people that the P.S.S.C. Physics Course did not
take the students far enough* and that N.S.W. should develop its own
course. The speaker first quoted from the preface of the physics text:
“The P.S.S.C. Physics Course is the work of several hundred people,
mainly school and college physics teachers, over a period of four years”
and then, as punch line, concluded: *“If you think you can do better
then you must have delusions of grandeur”!

From the published Report, space limits me to only a few of the
more pertinent quotations. Here is Dr. Symonds, of the Institute of
Physics, following discussions of the procedures of the Education
Department:

* For example, Professor McCusker of Sydney University is recorded as saying,
“From what 1've heard I suspect rather slrong% that it is not a high enough
standar¢ for the pecople we want.” (Ref. 7, p. 90.)
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“Dr. Symonds, Institute of Physics: ‘I'm very much obliged to Mr.
Grout-Smith for having done the work that he did in finding out the
information. All I should say is that, like Professor McConnell, I'm
utterly appalled by the blank wall that we've met. This attitude, and
here I'm afraid I can speak without any regard to either N.S.W. or
Victoria, being a South Australian myself, that I have never met such
a strange situation as that which exists here in N.S.W., where one can-
not find out the total content of any committee. The Institute of Physics
has attempted in the iast little while to find out who are the members
of these committees. We have a member of the syllabus committee on
our committee and we find great difficulty in sorting out how it is that
these things go through the legalistic processes which Mr. Grout-Smith
mcntionedg 1 think the differenc 2 that one must take into account here
is that there is no attempt being inade whatsoever to take any notice
of professional teachers, professional physicists or any other pro-
fessional scientists and 1 feel very strongly that, unless this situation
develops other than it is at the moment, it is about time that the pro-
fessional body spoke out. In Victeria, on the other hand, 1 know
Professor Street and Professor Caro, I know that they wovk together
with the Bducation Department to get their work done and I think it
is about time it happened in this State too.'

“AT THIS POINT THEKE WAS GENERAL ACCLAMATION
FROM THE BODY OF THE MEETING.”

Later, in the final paper entitled “A synthesis of the opinions
expressed during this conference”, the same speaker remarked:

“Jt is obvious that one must give consideration to the P.S.S.C.
Course. Most teachers who have read the books are stimulated by its
approach. It has definite and strong motivating forces on the studeni
as witnessed by all who have had intimate, as distinct from superficial,
contact with it. In evaluation of this course, one cannot deny the
impact of its well-tried experiments, its films and its texts”.

And later: “T believe that you alt will resolve that, at the earliest
possible date, a committee of parties involved in Secondary School
Physics (both Education Department and Science Teachers) and in
University Matriculation requirements must be convened. That from
this a working party of experts shall be drawn to assess information
and draw up a physics syllabus with due regard to existing courses such
as the P.S.S.C. course, other defined courses and any modifications
thereof. This working party must recommend to the full committee a
course for Sth, 6th year Secondary School which is complete, by the
end of 1964. By completion, I state that it shall have recommended
text-books, guides to teachers, defined requisite equipment and, if so
needed, films. During 1965, it will be essential for teachers to receive
induction courses ready for the introduction of the course at the begin-
ning of 1966. Ly this time all equipment must be available in the
schools. Again, conscious planning is essential.”

“We do not want to see a repetition of the present crisis where
[}
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the junior school science syllabus for next year has not yet gone out
to teachers in detail. I recommend to you that a resolution embody-
ing these remarks should be sent to the Director of Sccondary Educa-
tion, the Director-General and the Minister of Education.”

The meeting passed a number of resolutions, the one most relevint
being:

“Recognizing the need for continuing the teaching of the separate
sciences in the senior school, urgent attention be given to the formation
of a committee of parties involved in Secondary School senior physics
courses to provide specifications for facilities and a syllabus for 1964.

due consideration being given to the P.S.S.C. Course and similar
courses,”

Chemistry

A Conference on “Chemistry and the Higher School Certificate”
was held at Sydney Grammar School on 21 June, 1963, the reason for
holding it being given as follows:8

“Persistent rumours had suggested thar a general science subject
only was favoured by university opinion.t It had secemed desirable to
seck the opinions of all who were interested in the teaching and
practice of Chemistry and that the relevant information be made avail-
able to those who were responsible for decisions on subject choice. An
carlier Conference on Physics (November, 1962) had expressed strong
preference for the retention of specialist subjects.”

The statement submitted (o the Press runs as follows:

*About 100 declegates were present at various times during the
Conference. They came from the universities, all types of schools
and industry. At the conclusion of the Conference, resolutions were
carried in favour of retaining a wide choice of sciences suitable for all
abilities of candidates taking the Higher School Certificate.  The
Sccondary teachers were almost unanimously opposed to a single
general science subject without the opportunity of specialisation.  The
committee organising the Conference was commissioned to complete
the cxplanation of the resolution for the information of the Board of
Senior School Studies.”

In the light of the above reports one is forced to the conclusion
that the educational policy adopted by the Board of Scnior School
Studies, far from being based on any consensus of professional opinion,

was in point of fact contrary to the clearly expressed and recorded

t In 1962 the University of Sydney favoured a four-strand senior “science” course
for students intending to enter science-based faculties at the university. Physics
and chemistry were to be major components, biolog{ and carth sciences minor
components, with each componcnt taken by a specialist teacher. At least 14
periods per week was envisaged.

In May, 1969, at a Sgecial Meceling of the Faculty of Science, a motion I1hat
Faculty re-affirm its 1962 motion was rejected.
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consensus of professional opinion for both physics and chemistry,  1f
this profcssional advice had been followed, science in N.S.W. would
not be in the disarray it is today.

Who over-ruled these professional scientists and on what grounds?

Who decided that it was imperative for N.S.W. to embark upon
a new 1ype of senior “Science” course which required new text-books.
and that both wirried courses and untried text-books should be inflicted,
without a single pilot trial, on all the Migh Schools in the State?

Text-books for the Scnior Ceourses

The policy adopted concerning text-books was clearly stated in
an article written by O. A. Guth, Executive Sccretary of the Nuclear
Rescarch Foundation, University of Sydney, and which appeared in
1965 in the scientific periodical “Nature”.  This states:® “The Educa-
tion Dcpartment has invited Professor Messel to produce follow-on
textbooks for the fifth and sixth yeat science course, which will start
next year™.

These  text-books duaz appeared, together with a Teachers’
Manual, in the fields of Physics, Chemistry and Biology. (Their
scientific merits will be discussed later.)

As regards copyright: “The copytight in the whole of this work
vests in the University of Sydney on behalf of the Nuclear Rescarch
Foundation within the University of Sydney and in Professor H.
Moessel.”

All texts contain the phrase: “Prepared under the guidance of the
N.S.W. Director-General of Education™.  All tex's carey a laudatory
preface. signed “Harold Wyndham, Director-G acral of Education™
and including the phrase: “The Department of Education in NS\,
welcomes the unique contribution of the Nuclear Rescarch Foundation
within the University of Sydney te an exciting enterprise.”

With such “official” support for the N.R.E. texts, and in view of
the rumoatr (which subsequently proved to be correct) that some of
the text-book authors would also be examiiners. it was scarcely surpris-
ing that alt high schools in N.S.\V. purchased these texts when the new
courses started in 1966, As we shall sce. the books came quite literally
“hot from the press”)

Teacher Resources

One final gencral matter concerns the lack of appreciation of what
the new “Scicnce™ courses would demand in the way of teacher
qualifications.

The Prcamble to the Science Syllabus makes it chear that the
individual tcacher was expected to cover all comporents of the courwe
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that is arcas of physics, chemistry, biology and geology. He in fact is
to be the “integrator®,

For a teacher to feel confident and competent at handling the
chemistty component he would certainly need chemistry to third-year
university Icvcr(;nd there are good reasons for believing the same (o
hold for the other sciences. [ don't suppose there is a single teacher in
the NS.W. Education Departinent who formally meets this reqiire-
meni in three sciences (let alone four!) and prodably only a handful in
two sciences.  To imply, as does the Education Depattment survey
discussed in chapler §, that a first-year university level course indicates
“at least minimally qualified” is geite unrealistic, but even with this
unrealistic standard the survey shows that many of those teaching
second-level science do not mect il. (In physics and chemistry the
figure is around 10%, in biology and geology around 20%.) A col-
league after conducting a retraining course for teachers wrote to me:
“In many cases, the level of knowledge alone was appalling and the
ptoposition that these people could properly teach an integrated course
across four disciplines close to ridiculous™.

How then could educational administrators in the FEducation
Department, knowing full well the number and qualifications of avail-
able scicnce teachers, a%:c(-c to put on a course whose requirements
could not cven remotely be met?

1]
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S. Teacher Reaction

The grand “pilot-run™ with the new senior courses (i.c., in all the
400-0dd high scﬁools at one fell swoop) commenced operating in
January, 1966. The text-books in Physics, Chcmism' and Biology,
together with a so-called Teachers' Manual, appeared hot from the
press in the nick of time and patently unproofed. (In view of their
different colours the text-books raRi ly acquired their now standard
names—the Yellow Petil, the Red Menace and the Green Jungle)

Teacher reaction came quickly and vehemently, and indeed, in
all nmy thirty-odd years in education, I have never met, or heard of,
anything remotely like it!  Their criticisms included the structure of
the course, the content of the course (the syllabuses) and the “official”
Nuclear Research Foundation texts and Teachers' Manual.

Concrete evidence of teachers' views is available from the resolu-
tions of no less than three special conferences, from two surveys and
from innumerable published letters and articles.

The first conference was held in August, 1966. This was how onc
paper reported the proceedings:t®
“Scicnce Course Too Tough, Say Teachers”

“The senior schodd science syliabus in N.S.\V. should be cut by
60 pet cent and the role of university staff in determining the syllabus
drastically curtailed, the School Drlegates' Conference was loMd in
Sydney yesterday.”

“An cxecutive member of the N.S.\W. Teachers' Federation told
more than 1000 science teachers attending the conference that the
<enior syllabus had been determined by a majority of self-opinionated
academics with narrow interests.

“There was loud applause when he said: ‘IU's about time they
threw Buller and all the other academics out of the syllabus
commiltee.” ™

The article then goces on to mention considerable criticism of
courses, school arrangements and the N.R.F. texts, particulatly the
physics teat.

At the sccond conference, held following a further bout of
criticisms in the Press in mid-67. the N.S.W. Sccondary Teachers
Association passed the following resolution:

“This Conference of High School Science Teachers requests the
NS\, Ditector-General of Education to withdraw his personal sup-

of the Nuclear Resecatch Foundation's text books entitled *Science
or High Schools” and “Seniot Science for High School Students’.  The
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experience of the past two years has shown the books on Physics and
Chemistry to be badly wrilten, difficult to understand and unsuitable
for sccondary students and the Physics book at least contains crrors.
It is damaging to the reputation of the Education Department to have
the Dircclor-General's name associated with the production of books
of such inferior quality.”

(This resolution might also have mentioned errors in the Chemistry
text and in the Teachers' Manual. A recent scan of the second print-
ing of the Chemistry text showed that only two out of sixteen rather
obvious crrors had been corrected.  No attempt at ironing-out obszuri-
tics had been made.)

In October, 1968, stimulated by the special meeting of the Faculty
of Science at Sydney University referred to in the next chapter. I wrote
to a number o? newspapers saving quite bluntly that the senior science
scheme was clearly disastrous (as experienced teachers had predicted
two years carlier) and that something had to be done urgently.'' The
tesponse from individual teachers and teacher organisations was $o
spontancous and s0 obviously deep-felt that 1 sent the following ques-
tionnaire to every high school in N.S.\V. teaching senior science:

Dear Teacher,

You have doubtless scen the recent correspondence arising from
the problems of this ycar's intake of science  students inte  the
univers.tics.

Many feel that these problems have arisen from an ovetloaded
school syllabus. The attached questionnaire is an atlempt to ascertain
the views of practising tcachers,

Co-operation from you and your colleagues and an carly retuen
of the information sought would be appreciated.

Al information supplied will be treated as strictly confidemial.

A. E. ALEXANDER, University of Sydncy.

SCIENCE IN S5th AND 6th YEARS

Suggestions for reducing the existing Second Leved (25 and 2F)
syllabus within the prescnt time allocation
Since the majority of students are taking Second Level Science
it would scem more important to cencentrate on this problem initially.

Suggestions concerning depth of treatment for those topics which you

feel should be retained would be very helpfut.

1) Comments on the state of preparation of studeats cntering Sth yeat
(e.g., understanding of sPeciﬁc areas in the theory, competence in
s{\etiﬁc areas of practicai work.)

Would it be desirable to spend some time cousolidating the work
ostentibly covered in the 4-yeat course? 1f so, bow many periods
shoald be allowed? .

20
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2) Suggestions for specific deletions.

3) Suggestions for topics which should be retained (with number of
petiods required, if possible).

4) Comments concerning practical work (¢.g.. was there sufficient
time, were suggested experiments suitable?).

S} Any other comments televant to revision of the present Sth and 6th
yeat syllabus,

The response was most gratifying and information from aboul
onc-quarter of all high schools is now available. (The replies have
been relyped leaving out any reference to source, and so can be made
available 1o interested people) One well-known Si-dncy headmaster
teturncd the questionnaire (unanswered) with a stift letter poinlins out
that, by sending it addressed to the Senior Science Master, [ had not
observed due protocol.  Colonialism dics hard!

All those who have studicd the replies agree that certain gencral
points stand out and onc docs not have 1o be a scientist to appreciate
them. This is what onc reporter wrote:'?

“A senior Education Department official last week dismissed this
questionnaire as ‘unscientific’.”

But, unscientific or not, some of the replies the professor has had
toundly condemn the course and the text-books.

As one teads through the 100 or so replies, a pattern emerges:

Students are not well enough grounded in first principles in the first
four years to unde:take more specialised work in the last two.

There is not time for laboratory experiments.  And even if there
were, some wouldn't work,

Because the examination system is “objeclive”—allowing students
to pick answers trom four or five choices—pupils are not reasoning
theit way to correct answers, but guessing them™,  Then follow some
tpecific points nd quotations. (The failure of our junior science course
to provide a sound basis for the scnior course would sutprise no on¢
who has compared its approach with that used by the Nufficld Science
Proicct in Britain, or by the Junior Science courses being developed
conjointly by Victoria and South Australia.)

From all the many very relevant and patently sincere comments
from teachers 1 have. regrettably, only space for a few: 1 could ecasily
il a smali book!

Each of the following comes from a different teacher. or from a
group of teachers:

1. “l would be very happy to serve on any commillee or hear
more of your project to rectify the serious state of science teaching in
this Statc.

“] have carried out research work into mettads of teaching science
and in my caperience both the syflabus for School Certificate Science
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and the syllabus fcr Higher School Certificate Science are conlrary fo
the formation of scientific method.”

2. “The members of the science stafl of this school fully suppor:
cvery word of criticism which has appeared in your letters in the
Sxydney Morning Herald recently, concerning the senior science course.”

3. “For three years 1 have struggled to make Higher School Cer-
tificate Science a meaningful experience for my students but have o
confess failure and frustration in spitc of small classes and adequare
laboratory space.

“Please include mie in your attemipt to goad the ‘establishment
into saving something from the present wreck of chemistiy teaching in
this State, cven at lﬁe expense of some damage to the reputation of
cerlain educationalists.”

4, “My commen:s will be bnef as this will be the fourth time thet
I have written my opinion on the Senior Sci¢nce Courses. When the
first entry was made by Science teachers we were instructed to send
our comments to Mr. Barker, Staft Inspector, so 1 did this. Then he
sent a detailed questionnaire for me to fill in, which 1 did. Then the

ndary Schools Board sent a very detailed questionnaire, and |
filled it in. More than 12 months have elapsed and 1 have heard no
tresults at all of these ‘opinion polls’.

“Practising tcachers, particularly those from avurage cor.prehen.
sive high scheols throughout the State, have insuffcient say in what we
should teach; university professors do not reatlize that they receive only
the cream of our students. The majority of our students are infcrior
to them and courses should tx designed to suit them. They should not
be demoted to Third Level fcience because they do not intend to study
science at the tertiary level. [ agree with Dr. van Praagh who recently
said that courses should be biased in favour of those who will not be
g,etling any more of the subject when they leave school. At present in

S.W, too much emphasis is placed on what the universities want
them to know by the time they feach universily—too bad if this docs
not suit the majority of students taking the course. In view of the
above 1 feel t!.at the Nuclear Research Foundation (N.R.F.) chemistry
text is the driest and least satisfactory text T have used in 14 years of
teaching.”

5. “Many cxperiments in the text ate most unsuitable and tome
won't even work.”

6. “Practical work as suggested in N.RF. textbooks is not
usually possible—many too difficult, many irrelevant, many don'
work.”

7. “1 am glad of the cv.2i¢2 to wtite on the existing Second Level
Science syllabus, | believe the students fare worse in physics than in
chemistry and will confine my comments to 2S physics.

“This syllabus (2% physics) is hopelessly overloaded; the tcacher
has no time for consclidation—he becomes a lecturer under high
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pressure.  Experimental work is neglected—it must be, if the student
is to have a fair chance at the examination. 1 had thought cf writing
you a gencral letter but the whole show is so faulty that complete
criticism would fill a book!™

8. “In this school where two science teachers are available for
the teaching of 250 students, it is nccessary to combine levels in all
wears,

*To add to this difliculty Levels 1, 2F and 28 have to be combined
and as well Sth and 6th Form classes are combined.  The Sth and 6th
l'arm Third Level classes are combined in a scparate group.”

(This is how our present senior scicnce, with all its marveilous
wunding “levels™ and “lobes”, can work out in practice in a country
higlt school in N.S.W.)

And so it went on, with variations but with the same general tone.
Once teacher, whose feclings evidently got the better of him. wrote:
“They have b-.--d the whole thing up"!

From the whole stack of replics, representing the views of some
three hundred science teachers, there was one, buc only one, odd man
out.  He thought everything was marvellous and answered my last
question (any other comments relevant to revision of the syllabus) as
follows:

“That it be left to people who understand the AIMS of modern
wwondary cducation meaning, in particulat, not your good self”!

At the time of sending out my questionnaire I was quite unaware
that the Education Department had already tested teacher feaction in
a most elaborate (and no doubt very scientific!) quesiionnaire'® to which
about one-third of all high schools replied (i.c.. not many more than
replicd to mine). I« conclusions were very simitar to thase reached by
my “unscientific” questionnaire and teacher opinion was very obvious.
0ne teacher wrote:

“The present Science coutses in N.S.W. are <o ill-conccived and
the text-books so poor that 1 have decided to stop teaching scicnce
completely and tecach mathematics instead.  Little nolice has been
taken of the opinions of experienced qualified teachers when it really
mattered and now, as far 1 am concerned., it is too late to start atking
for my opinions.  The necessity for your questionnaire is a demonsta.
tion of your sorry plight and that of so many students.”

That report was presented to the Board of Senior School Studies
on 14 December. 1967, so that its basic information would have been
available somc months carlier. 1t is not hard to sce why the Board
did not give it any publicity, nor why it was virtually pigeon-holed.

The third conference of science feachers was held on 7 Docember,
1968, and was attended by over 400 people. Al the major science
teachers’ organications in the State. namely the Science Tcachers'
Acsociation of NSW.. the Catholic Sccondary Schools™  Science
Ascociation of N.SW.. the NS.W. Sccondary Teachers” Association
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and the Science Committee of the Teachers' Federation, were repre-
sented by their respective Presidents.  This point is emphasised to high-
flight the shallowness of certain suggestions that criticism comes from a
small, unrepresentative group of science teachers (see chapter 11). In
addition to the teachers' organisations, many other groups were repre-
sented—ofTicially or unofficially—such as the Parents and Citizens’
Association, the Inslituie of P?\)'sics. the Royal Australian Chemical
Institute, and the universitics and technical colicges.

Everyone who attended agreed that it was a most memorable con-
fcrcncc-—-?n more ways than one!

After the official opening by the Vice-Chancellor of the University
of Sydney we heard four interslate speakers tell us something about
recent developments in science cducation in the States of Vicloria,
South Australia and Queensland. Their accounts showed up just how
amateurish and cducationally insignificant has been our development
of scicnce education in N.S.W. For example, littic South Australia,
with onc-quarter of N.S.\W's. population, can aflord *'subject consult-
ants"—something quite unhcard-of in N.S.W. (A “subject-consultant™
is a petson freed from all formal teaching dutics whote job it is to try
out new ideas, keep an eye on developments in other States and over-
scas, and help teachers in the schools; all this in one area of science,
such as physics, chemistry, biology, etc.). We heard of the massive
experiment in juniot science curriculum development, a int ctort
between Victotia and South Australia, for which substantial Common-
wealth assistance has been forthcoming. We learned of how, in other
Stales, profits from “official” text-books and teaching aids are
ploughed bark to further improve science educaiion and that writers of
“official” text-books and other teaching aids are cxptessly precluded
{rom receiving royalties.

After the interstate speakers we moved to the main business of
the mecting—discussion of “Seniot Science™. Five tesolutions were
passed, the first and main motion reading as follows:

«§, N.S.W. Senior Secondary Science Syllabus

“The existing science syllabuses and methods of examining for the
N.S.W. Highet School Certificate are unsatisfactotv and this Confer-
cnce demands that new syllabuses be prepated ind thal improved
methods of examining be sought.

“The new syllabuses should be prepared by a full-time paid
Syllabus Construction Group, conlaining a majotity of practising
teachers, with experience in teaching the present syllabuses, seconded
for the purpose for a limited time. This group should also investigate
and teport on methods of examining.

“The Syllabus Construction Group shoul opcrate in association
with the Scnior Science Syllabus Committee and should commence work
at the beginning of the school year, 1969.

“New INTERIM syllabuses should be made teady for introduc-
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tion to schools at the beginning of 1970. The Syllabus Construction
Group should then proceed to test the interim s?'llabuscs and refine
them in the light of experience.  No syllabus should be finally adopted
until it has been proved by experience to be thoroughly satisfactory.
It is cnvisaged that the total work of the Syllabus Construction Group
will take several years to complete and that in view of the rapid
developments taking place in the ficld of science it may be necessary
for the Group to continue indcfinitely.

“Duriag the preparation of the interim syllabuses and afterwards,
the Syllabus  Construction Group  should relcase regular  progress
reports for full public discussion and should regulatly seck opinions
from teachers and other interested partics.  The first duty of the
Syllabus Construction Group should be to examine thoroughly cutrent
doveloprents in syllabus construction both in Australia and overseas,
and then to draw up a cleas statement of objectives expressed in
bichavioutal terms to form a basis for further planning.™ (See Appendix
1)

Onc of the tocal papers reported the meeting as follows:?!

“An old bomb which nceds a quick pancl-beating job while we
wait for the new maodel. is how the science syllabus conference saw
the fifth and sixth-yeat school science syllabus on Saturday.

“The analogy was introduced by the President of the NSV,
Scicnce Teachers” Association, Dr. D. J. Carswell, to the 400 school
and university science teachers gathered at Sydney Boys' High School.

“And almost all present agreed that a full-time syllabus construc-
tion group should ptepare an interim syllabus for 1970 and the State
Governmient should co-operate with other States in a “scnior secondary
scienee project” to produce curricula for introducdon in four or five
years,

“Speakers claimed that the ‘old bomb’ was hurriedly prepared by
a part-time commitlce conlaining too many universily representatives
keen to prepare students for university. and too few practising teachers.

“The ‘grossly overloaded” syllabus had been introduced without
pilot trials—unless the present “disaster’ was regarded as one bhuge
super-trial’, they said.

“The Chairman of the N.S.".v. Tcachers’ Federation scicnce com-
mittec and principal organiser of the conference. Mr. Jack MacKay,
called the ‘old bomb’ the ‘worst syllabus in the history of science
cducation’.

**The scicnce teachers in this State have been laken for a ride
and it’s time to stand up and say so." he said.”

One teacher at the conference made a delightful parody. “Let us.”
he said. “have a new subject. ‘Language’, in the scnior years. [t will
have a ‘core’ of say English, French and German, with “lobes” of
Spanich, Mtalian, Swedich, Russian, ctc. It will be given in <ix petiods
per week and it will ail be taught by the one teacher!”
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(On a more scrious note & not untcasunable paralicl to “Science™
would be “Romance Language”, in which French, ltalian and Spanish
were taught as an “intcgrated” or “co-ordinated” “subject”. No one
would deny that the study of any one of these languages would assist
the study of the others, nor that, if successful, the “subject™ would be
helpful lo a first-year Arts student at university.  But the language
cxperts have not attempted to thrust such a scheme, without trial runs
and without suitably traincd teachers, upon all schools in the State in
onc fell swoop; quite apart from trying to do the “subject™ in six periods
per week!)

The conference passed (also virtually unanimously) three other
resolutions. entitled “The Ain's and Objectives of Scnior Secondar
Scicnee”,  “Curriculum  Development” and  “Teacher  Education™
respectively.  Of these, the second read:

“That we call on the N.S.W. Goverament to co-operate with the
governments of other States in establishing with Federal financial
assistance a Scnior Secondary Science Project to develop tested courses
and study material for scnior secondary students™,

The background to this resolution is as follows: The Federal
Government has decided that assistance for curriculum development
will only be given if two or more States are prepared to collaberate in
a joint venture, the Junior Science Project initiated by Victoria and
South Australia bcine a casc in point. In the middic of 1968 Victoria
approached the N.S.W. Board of Senior School Studics with a view to
joining forces in a joint approach to the Federal Government for funds
for curriculum deveiopment in physics.  The official reply was in the
ncgative—and this at a time when the N.S.\WV. courses had been well
and truly hammered!

The conference ended with a resolution concerned with implemen-
tation and future plans:

“That the decisions of Conference be conveyed by those present
to their organisations, schools and universitics, with a view to having
representations made to the appropriate authotitics.  That a second
‘Scicnce Syllabus Conference’ gc held in 1969 no later than June of
that yeat to review the results of the present Conference and to extend.
wherever necessaty, the tecommendations of the present Conletence.
That the Director-General of Education be invited now {a that
Confetence.”



6. Student Reaction

Most of the “feed-back™ from students has naturally come from
their usual confidants—their teachers and their patents. Quite unique in
my expericnce, however, was the fact that a group of N.S.\. sixth-form
students felt impelled to wrire to the newspapers about the new course.
Here is their delightful letter:?

“We would like to express our sympathy with Professor Alex-
ander's views on the Higher School Certificate Sytlabus.  Although we
think that lambs being led 10 a slau%htcr provides a better analogy to
our casc than guinca-pigs, we will support the latter analogy by
squealing™,

In a number of personal talks and private letters, students have
been even more scathing about the course and the N.R.F. text-books.

An inleresting and very revealing study of student attitudes to their
high school "Science™ has recently cen carried out by Macquaric
University. It was stimulated by the observation that many students,
on cnrolment, cleatly showed a marked aversion to studying physics
and chemistey at the universily.  Accordingly students, on enrolment,
were asked to Rl in a form stating their feclings—Love, Like, Dislike,
tate, Neutral/Blank—for the following subjects: Mathematics, physics,
chemistry, biology, geology, geography.

In order to make ihe survey as meaningful as possible the same
procedute was carticd out at Melbovrne University.  (Since Macquatie
has no enginecring faculty the enginecring students at Melbourne were
not included.) No question of small samples arises here. since the
numbers were 316 and S48 respectively.

The tesults and the comments of two univecsity statisticians are
given in Appendix 1. Both statisticians agree that there is a highly
significant aversion to physics and chemistry in the Macquarie group
compared with the Melhourne group.

There is no reason to imagine that Macquarie students differ from
those in the other N.S.W. universitics.  Not is the conclusion a surpris-
ing one in view of all the evidence presented in this book.

The Education Depattment appears to have made no e2itempt to
ulilise its large research section to ascertain student reaction, although
this is quite undersiandable in view of the response lo its teacher survey.
However, from my sunvey and from contacts with numerous parents
it is obvious that out local “Science” is driving many potential scientists
out of the ficld altogether.  As is well known, thete 1s a general swing
away from science in all the Western democracies but here in NSV
we are certainly doing our best to accentuate the swing. We badly need
something like the Dainton Report which, for the U.K.. provided both
quantitative data and some concrele suggestions for rectifying the
situation.
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7. Other Public Criticisms Of The
“Science” Courses

Adverse comments have by no means been confined to science
teachers and the students directly involved. Criticisms from many
university people, usually meeting the course through their children.
have appeated in the Piess. For example, the Professor of Australian
Literature at Sydney University was reported as follows:'*

“Professor Kramer said that as a general criticism of Australian
education, she regarded school and university students as over-
indoctrinated and under-read.

“She had to question whether things were betrer today than they
were a generation ago.

“She was mote inclined to think the pressure of modern syllabuses
made teachers cel that they had to teach flat-out. leaving little time for
reading and learning.

“There was evidence in N.S.W. of over-crowding in syllabuses,
especially in science courses.”

Headmistresses (with onc exception!) and headmastcrs in N.S.AV.
are not noted for entering the hustings on matters of &ubﬁc controversy.
It was ,ﬂl the more remarkable. therefore. to read the following in the
Press:

“The Headmaster of Sydney Grammar, Mr. S. P. Houldsworth.
said yesterday that the sheer quantity of work done in schools today
denied any time to pause and think.

“He said: ‘The pupils have no time to dig a bit deeper lo allow
some of the essential integrity of scholarship to shine through the tech-
niques and principles which have to be mastered.'

“Speaking at the school’s speech day in Sydncy Town Hall, he
said the new syllabuses wete not introduced through the generally
accepled medium of a pilot scheme running paralle! to the okf.

“‘In the upper school, there was imposed, at one fell swoop, a
tremendous weight of untested syllabus from above. For three years
there has been too much.' he taid.”

Probably the most weighty of the published criticisms camc¢ {rom
someone highly respected by both university and science teachers and
whose teaching expetience in high schools and telated areas would fat
outweigh that of all the “Wyndham sclence profescors™ put together.
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Because of its importance, it is quoted in full:!®
Sir,

“Having been referred to in the letters of Professors Alexander
and George (October 10, 11), 1 wish to state my position regarding the
senior high school science courses. It is relevant that 1 give somc
background facts—I have been a member of the syllabus committee
since 1956, Chief Examiner in Chemistry from 1963-66, once a
teacher, and now occupy a position which brings me into very close
contact with students entering university. 1 consider therefore that I
should be able to see the matter in better perspective than most.

“In my view:

“}. The dictate of the Board of Senior School Studies that the
four sciences—biology, chemistry, geology and physics-—be integrated
into one composite subject ‘Science’ with a total subject time allocation
of either 1 or 1.5 units was either folly or a direct attempt to down-
grade the sciences. (No composite subject exists for the histories or
modern languages.)

2. The demand that the one teacher should handle three or four
sciences at this level is not only unrealistic—it is generally unattainable
and probably educationally unsound.

“3. The science syllabuses (other than for level 3S) as originally
introduced were much too ambitious, grossly over-long, unbalanced,
and were not grafted on to the work of the first four years. Even with
the optional one-third reduction subsequently granted, the syllabuses
are not satisfactory.

“4. The tremendous pressure of attempting to cover the (reduced)
syllabus has left little or no time for consolidation, revision, or practical
work. There is ample evidence to show that the avcrage studemu has
very limited understanding of the fundamentals of chemistry and has
little contact with the laboratory.

*5. There is a critical—even desperate—shortage of properly
trained science teachers, a situation which can only deteriorate. The
position is scandalous and demands irimediate action.

“6. Despite this shortage there are many excellent, indeed dedi-
cated, science teachers. There is no other group which has worked
harder since the “Wyndham’ scheme.

7. The Messel-Wyndham textbook for senior chemistry has good
points and bad, but it is quite unsuitable as a general student text.
Some of the material is so difficult that many teachers would have
trouble in fully understanding it.

“All these facts add up to produce an impasse.

“With regard to first-year university work in chemistry, the situa-
tion in the State is probably as Professor Alexander indicated. To the
best of my knowledge only Macquarie, with a very small, and T might
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add highly selected, intake into the subject is satisfied with the
secondary preparation. Competent university staff coping with the
remaining thousands of these students express not only disappointment
but great concern,

““At Sydney only 30 per cent passed an examination so clementary
that it contained a majority of material taken as revision from the 2§
(Lower-level) school course.

“It is pertinent to emphasise that the pass ratc was obtained with
an adjusted pass mark of 50 per cent. I do not for one moment believe
that raw-score marks aie sacred but we have had long experience with
examinations of this type and know what is reasonable even in the
current year.

“Of course, our ntarks could have been scaled to pass 80 per cent
of students—but how would the true situation then be known? In fact,
the regular passing of 80-90 per cent of students by ‘adjusting’ marks
has been a major factor contributing to the total problem. Unreason-
able mark adjustments occurred at the Higher School Certificate
examination, and elsewhere I know of a case where the original marks
were doubled in an endeavour to cover up unpalatable facts.

“As Professor George is also a member of the Syllabus Committee,
and a member of the Board, he should know well that I am one of the
academics who have long been pressing for a fairer time-allocation for
science and more realistic syllabuses. I believe that my views are shared
by many teachers.

*Let it be widely publicised that the senior high school science
courses are unsatisfactory and that there is a crisis regarding the supply
of science teachers. Unless something is done the system may well
collapse and while all this goes on the greatest sufferer is the student—
intelligent, mature, but mostly disillusioned about the science he is
receiving.

A. J. HARLE,
Director, First Year Studies in Chemistry,
University of Sydney.”

(The validity of the first point raised in this letter, namely that the
dictate of the Board of Senior School Studies concerning the composite
subject “Science” “was either folly or a direct attempt to downgrade the
sciences”, can be highlighted by stating the current situation in the
Faculty of Science at the University of Sydney (and in some others).
In the group of first-year science subjects Geography is on exact parity
with each of Chemistry, Physics, Biology, Geology. According to the
assessment of the Board of Senior School Studies, however, Geography
in high school education is rated equal to three of these sciences put
together!)

Just what educationalists overseas think of “Wyndham Science”
is well shown by the following letter, appropriately headed:!?
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“rducation and Alchemy”
“Sir,

“As an Australian abtoad, 1 read with interest the report by
Graham Williams of statements by Professor Harry Messel* on science
education in New South Wales.

“Statements like ‘the sénjor syllabus ....... was much superior
to anything scen .... elsewhere in the world’ and ‘N.S.W. is so far
ahead in its reform that anything other than this hardly merits dis-
cussion’ are viewed with some concern becanse the Australian public
may be hoodwinked into believing they are true.

“The N.S.W, syllabuses and associated texts are known overscas,
but their standard is considered so low that they seldom merit discussion
when compared with genuine curriculum reform movements like the
Nuffield Project in England or Project Physics in the United States.
In fact the N.S.W. programme is often quoted as an example of how
NOT to go about curriculum reform.

“These statements of Professor Messel are indicative of the
medieval state of education in Australia and indeed in much of tne
world.  Such thinking about education may be compared to the
alchemists’ thoughts on the nature of matter in the Middle Ages.

“The question the alchemists asked was simple: How do we turn
base metals into gold? First they tried lead as a starting point and were
unsuccessful. Then they used copper or various metal mixtures, again
without success. Complicated methods of stirring were tried, mystical
inca!ntations were sung and bits of this and that were added, all to no
avail.

“The alchemist’s assistant often had to shoulder the blame for
failure. If he hadn’t been so dumb, so poorly trained or so lacking in
dedication, the transformation to gold would surely have been effective.

“So in education we have some mythical ‘gold’ standard of excel-
lence we are striving to produce in children. When the Wyndham
scheme was first proposed the problem was that the desired :randard
of excellence in science was not being produced, so the predictable
first attempt at a solution was to write a new course.

“The enthusiasm and hopc for the future engendered in the
authors by their new courses could be likened to that of an alchemist
who decided to try a new starting material. The enthusiasm of the
rank and filz teachers may be likened to that of the alchemist’s unwill-
ing assistants!

“Anyway, the new course has not produced the gold standard of
achievement desired. So now our educational alchemists have come
up with another solution. It was not the course, they say, but the way
it was stirred that was at fault; apparently the teachers were so poorly
trained that they could not be c.pected to stir it in the correct manner.

* See chapter 11.
1
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“Now Professor Messel feels, like the alchemists of old, 1hat the
new course would be successful if he personally, or one of his ablest
assistants, could stir it in every classroom. Well, of course he can 1ow,
through the medium of television.

“Unfortunately, we may confideatly predict failure for this venturc
also—not only on the basis of the alchemist analogy, but also from the
results of research into instructional television in the United States in
the early 60's. Films and televisior as instructional media for physics
and chemistry produce no dramatic gains in student achievement.

“The other suggestions to ‘crash-train’ teachers may also be pre-
dicted to fail. No crash programme yet devised has produced the
dramatic changes in teacher performance or student achievement that
apparently Professor Messel envisaged.

“If we continue to ask the wrong educational questions, try to
solve meaningless educational problems, or make sweeping generalisa-
lions based on ‘commonsense’ rather than research, like tﬁe alchemist
we are doomed to failure, and education will continue to «xist in the
‘dark ages' for some time to come.

“It may fairly be asked, what are the ‘right’ questions in education?
1 am not at all sure. The most important thing is that NEW questions
start to be asked.

“What are realistic performance standards to be reached by a
child at a given stage of development? How do children form con-
cepts? What are effective instructional strategies? Why do v.e educate
and what do we educate for?

GREGORY A. RAMSEY,
Columbus, Ohio.

“(The writer, formerly of Adelaide, is now at Ohio State
University.)”

Not surprisingly, “Education and Alchemy” stirred Professor
Messel to reply.2° He first dzplored “yet another example . . . .. of how
pitifully destructive a number of people have become over one of the
world’s most successful secondary school science enterprises, namely
Wyndham Science”, and said later, “The Wyndham science scheme

. is one which has received world acclaim”.

What evidence could Professor Messel have had for this state-
ment about “world acclaim"? As poinied out again in chapter 11,
any judgment of a course—whether it receives “world acclaim” or
whether it be dubbed *“an old bomb"—can be decided only on the basis
of reports from schools where the course has been tried out. Since
“Wyndham Science” is unique to N.S.W. and since the evaluation of
teachers and students (supported by university opinion) has been to
dub it “an oid bomb"”, readers can make their own assessment of the
vaitdity of Professor Messel's claims. :
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Subscquently an educationalist in South Australia asked a number
of pertinent questions,?* including the following:

“If the programme is as educationally sound as Professor Messel
says it is, why aren’t the other States adopting it? Those responsible
for science education in other States shudder at the thought of Wynd-
ham science.”

His letter ends with an interesting proposal:

“I would like to submit that some of the money from (he royalties
received fur the textbooks of the course be made available to conduct
a thorough investigation into whether the objectives are educationally
sound and are being realised, into what virtues the programme does
hﬁve, and into whether students and teachers are really contented
about it.”

I hope that the Senate of the University of Sydney, as the body
ultimately responsible for the activities of its Nuclear Research Founda-
tion, will implement this proposal, and so discharge some of its
responsibilities to the public.

3



8. University Reaction To The First
Intake Of “Guinea-Pigs”

In March, 1968, the first of the “Wyndham ‘“guinca-pigs” cntercd
the universities. Experienced science teachers had predicted that,
despite their extra year and despite having done six years *“science”, the
new intake would be less well prepared for tertiary studies than their
predecessors. How right they were!

The first newspaper article on the topic appearcd on 21 Seplem-
ber,2? that is, after ‘he universities had had two terms in which to assess
the new intake. Regrettably, and surprisingly for an educational cor-
respondent, this article made no attempt at presenting a balanced surve?'
to the public who, after all, are footing the quite substantial bill
involved in implementing the Wyndham Scheme. However, it quotes
two very critical professors of physics, one saying “‘Catastrophic™ and
the other, “The present science course prepares for neither life nor
university”.

At Sydney Uriversity the Dean of the Faculty of Scicnce (Pro-
fessor Dury) convened a Special Meeting of the Faculty for 26 Septem-
ber. His circulated statement opened as follows:

“Members of Faculty will all be aware that the intake of 1968 has
produced severe and unexpected problems. The most serious of these
appear to concern a quite widespread lack of basic preparation. While
rc-scaling can take care of grading in examinations, we cannot fail to
be alarnied at a situation which is unlikely to rectify itself; indeed, my
own guess is that it could, and probably will, deteriorate still further.”

The Faculty also had before it a document from the Director of
First Year Studies in Chemistry, entitled: “Some Comments on the
Results of the First Term Examination in Chemistry I". It began:
“The situation which is revealed can only be described as disastrous,
with students generally showing evidence of most serious deficiencies
in the following elementary arcas” (these are then itemised), and later:
“It is senseless to try to build up a study of chemistry if the foundation
is as non-existent as the present results indicate. Consequently the
following arrangements will operate” (these are then itemised).

These resul:s were obtained from a group of about 1500 students
representing, by and large, the cream of the high school science
students in the State.

_ At the Faculty meeling the air of wicespread concern was very
evident. The view that things were generally better was expressed by
only two of those present, both professors closely associated with the
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“Wyndham science” experiment. They tried to ascribe any blame to
deficiencies of the high school teachers rather than to the new courses,
but they received no support even from members of their own staffs,
No formal resolutions were passed but further mectings are scheduled
in 1969.

How did the other five universities in the State fare? (The Aus-
tralian National University is included since about three-quarters of its
new intake had been educated under the N.S,W, scheme.) Here are
somg relevant comments from various universities:

From a Chemistry Professor:

“We have been extremely disappointed in the performance of our
first-year students in 1968. The belief that they were better prepared
for a university course was soon shattered and, although steps were
taken in laboratory classes und in (non-compulsory) tutorials to adjust
to the apparent decline in performance and interest, the examination
results are well below those of any since 1959,

“Our grading of students, which allows 25% of the total marks
for the year's work in the laboratory, has placed approximately 50%
of them below what we regard as an acceptable pass standard. We may
make some provision of a lower grade pass or of supplementary
examinations in an endeavour to bring this result closer to that obtaincd
in previous years (72-85% pass rate). These results were obtained
with the same cxaminers, on papers judged to be at least no harder
than those of previous years, A solid core of very good examination
results is stiil present.

"I find by consultation that the experience is the same in Physics
and Geology.”

From a Physics Professor in another university:

“My general impression, therefore, is that the new syllabus has
not greatly affected the number of good students (and the good
students are not noticcably better than in previous years). On the other
hand those students whom we would normally expect to pass by a
reasonable margin are now found to have results which make their
passes rather doubtful. There seems, therefore, to have been a notice-
able but not really extreme deterioration in the quality of this year's
intake. This is certainly not what had been hoped for from the Wynd-
ham Scheme and suggests that it represents a retrograde step in the
teaching of science”,

From a Chemistry Professor in a third university:

“Although most of the students doing Geology 1 will, for the first
time, have had some Geology at school, the Head of the Department of
Geology privately reports that the performance this year was worse than
in former years.”

“We are, commencing next year, planning to devote the first three
weeks of first term to a remedial course for all Chemistry I students in
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order o try to get them to an cffective state to proceed with this
subject”.

“My personal views on the Wyndham Science Schime are that,
while I can accommodate the idea of a combined scicnce programme
up to the fourth year, 1 doubt that this is a valid proposition in the fifth
and sixth years.  While the syllabus design is obvicusly an important
question, my belief is that the central problem has scarcely been
touched. This is the question of matching the nature of the course
which one wishes to give with the resources available in the schools to
teach it.”

From a Director of First Year Studies in Chemistry in yet another
university:

“Students thought university work wovld be much different from
what it is—they seemed to have been ‘fed on glamour® and were if
anything antagonistic to the remedial work it was found necessary for
us to undertake this year. They complained of being bored, yet thought
the course was too hard. (This course was given for the first time to
students in 1967 without this view being expressed.) Quite a few com-
plained of having hated Science for the last two ycars. They had lost
their feeling of excitement for the subject.”

Early this year (1969) an article entitled **Performance of Wynd-
ham Students in University Science”® appeared in the Australian
Physicist. The author’s objectives and conclusions are worth quoting.

“It seemed to the present author that the examination results of
the Faculty of Science in the School of General Studies, Australian
National University, might provide some sort of objective test of the
success of Wyndham students, since, of the full-time students in that
Faculty, an appreciable fraction (approximately one-quarter) gained
their matriculation from other than the N.S.W. system”.

The author, having detailed his method of assessment, ends wih
two conclusions:

“J. In the years 1963-1966 there was no significant differeace
between the performance of N.S.W. Leaving Certificate students ¢nd
others in cither the physical sciences or the biological sciences.

“2. In 1968

“a. The performance of students from the Higher School Certifi-
cate in both Physics I and Chemistry I appears to be significantly
poorer than thac of those from outside the N.S.W. system.

“b. There is some indication that in Zoology, but not in Botany,
the performance of students from the Higher School Certificate is
better than that of those from outside the N.S.W. system.”

With regard to Conclusion 2b the author writes:

“Wyndham students have studied the biological sciences for six
years before entering the University. Few students from the Leaving
Certificate entered the University with any previous knowv/ledge of the
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biological scicnces. It would therefore seem reasonabic to expect a
marked improvement in the performance of Wyndham students in
Botany and Zoology relative to that of their predecessors”.

How ill-judged these findings make the carly optimism of the
Chairman of the Scicrce Syllabus Commitice, Professor Butler, who
wrote in 1966:2 “There would seem to me no question that the students
should in future be much better prepared than previously to take up
university study in physics, and indeed in any one of the science
disciplines”.

However, one must not be put off by a few statistics, Professor
George*’ has “explained away” the unpalatable facts of the Canberra
survey on the basis of a small sample and students coming mainly from
country high schools.

As regards letters published in the Press we had the amusing
experience of one “Wyndham science professor” saying one day that
things were all right if universivy pcople knew how to tcarh properly,2®
and just a few days later a letter from a member of his own depart-
ment outlining the courses in *“reriedial” high school work which had
been found essentiall??

Postscript:

An award for enterprisc should go to the publisher who approached
one of my colleagues to see if he would write a text-book on “Remedial
Chemistry for First Year University Students”,
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9. Examinations

At the end of their two years of senior “science” N.S.W. students
sit an examination based solely on the “objective” or “multiple
choice” type of question. A typical “paper” (book would be more
appropriate!) runs to about 50 pages and has a hundred or more
multiple choice questions in it. In these a proposition is stated and
the student marks onc of five possible explanations or stated conse-
quences of the proposition as the answer. This type of examination
has the great advantage that it can be marked by a computer, that is,
objectively, quickly and cheaply. No allowance is made for school
performance and even the old requirement of submitting practical
books has been discontinued.

This is how N.S.W.—the State wl.ose “science course, curriculum
and textbooks” “acts as an example and model for other countries of
the world”**—assesses the educational achievements of its most gifted
science students. A student’s whole futurc—whether he matriculates,
whether he gets into a university, whether he wins a Commonwealth
scholarship and so on—can all hinge on that single examination.

Not surprisingly, public criticism has been both sharp and fre-
quent, as the few extracts quoied below illustrate:

“Those exams!"*

“Siz, Elaine Hancock (Letters, October 31) voiced the thoughts of
many students, teachers and parents when she complained of the
pressure of our education system with its disproportionate emphasis on
cxamination results,

“I worry about an education system which compcls studerits to
think and study for years along narrow, prescribed lines to meet a
terrifying deadline which, regardless of temperament or current health
anl circumstances, will label them success or failure on the result of
or.e written examination,

“I urge reform of a system which increasingly is taking all the fun
out of growing up.

Josephine Gilmour, Hurstville.”

“Professor Couldi’t Do Student Exam'?®

*“The Professor of Applied Mathematics at the University of
N.S.W., Professor J. M. Blalt, said yesterday he had not been able to
finish the N.S.W. final year high school scicnce examination in the set
time.”

“The examination was part of the Higher School Certificate under
the Wyndham scheme™.
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“Professor Blatt said he worked through the paper after it had
been pointed out that a student had to answer at the rate of one qucs-
tion cvery 1§ minutes.”

“*If a professor can't keep up with the set rate, how can a high
school student be expected to do it?’ he asked.

“Professor Blatt, who was speaking al a meeting of Scientia, a
science body at the University of N.S.W., s:id the objective answer
examination was the greatest crime in the N.S.W. education system.

“On top of this siudents were crammed for two years with far too
much work, and their text books were totally inadequate, he said.”

“Exams a Test of Endurance’3!

“The reported comment of Professor Blatt that he had been
unable to finish the N.S.W. Higher School Certificate examination in
science in the set time is scarcely surprising when the facts arc
considered.

“The second-level full course and first-level common paper com-
prisced 50 pages of questions. The total number of questions to be
considered by one candidate was 180.

“Every question gave a choice of one right answer out of five
possible answers. Not only was one question wrongly printed so that
no solution was correct, but often shades of meaning were so close as
to be ambiguous.

“No opportunity was given for explaining why one answer was
considered correct and the others rejected, which is surely a valid
educational objective in scientific training. It could be a valid test of
ability to memorise facts and recall them at high speed but not a valid
test of the kind of thinking which teachers of science and other subjects
are trying to encourage in their pupils.

“The main advantage of objective testing in public examinations
lies in the ease of correction by computer. The fact that this has
become necessary highlights the absurdity of the high regard in which
public examinations are held in our community.

“When the examination becomes a test of sheer physical and
mental endurance of a kind no adult could undergo, the situation has
become more than absurd; it is highly dangerous for the emotional and
intellectual well-being of the young people, who have such tests
imposed upon them.

M. D. Roberts, Headmistress, Ascham School,
New South Head Road, Edgecliffe, N.S.\W.”

(In point of fact there were three errors in the physics and one in
the chemistry paper. In bioloiy well qualified biology teachers appear
to be in disagreement as to what was the *‘correct answer” to several
questions.)
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10. What Has The “Science Experiment”
Cost The N.S.W. Community

Is it possible to draw up some kind of “balance-sheet” for an
cducational change such as the one under discussion? The attempt is
worth making, for an imprecisc answer is better than no answer. The
“pros” and cons” are accordingly listed below, together with some
estimates in time or in money terms where this could be done.

On the debit side of the ledger we have the following:

(i) There is overwhelming evidence from teachers, students, and
university staff that the aims of a science education as set out in
Appendix I have not been achieved. Even after six years of exposure
to the subject few pupils have any real understanding of what “science”
is, or how scientists approach thsir problems.

(ii)) Many able students are clearly disillusioned, some to the extent
that they have moved out of science completely.

(iii) Many science teachers have transferred to mathematics or to
some other area; some have quit tcaching altogether.

This is a vital question and the Education Department should use
its research section to get some quantitative data. In one State School,
for example, there are no less than four qualified science teachers, all
of whom have given away science entirely for less cxacting, and less
frustrating, disciplines. Some do this by taking a degree part-time in
such areas as arts or economics, whilst still remaining in the public
service.

(iv) Science graduates are very reluctant to enter high school
teaching.

Until the present mess has been cleaned up no academic taking
a respensible attitude to his students could urge a science graduate to
teach science in N.S.W., despite the desperate shortage of graduates
which patently exists.

(v} Handicap to students embarking on a tertiary education.

As discussed in the preceding chapter there is clear evidence that
students trained under the present N.S.W. “Science” system fare less
well in tertiary education than their counterparts from other States.

(vi) Time wasted by students and teachers un errors and obscuri-
ties in the “official” text-books and upon experiments which did not
work properly.

Although a major point, this is naturally hard 1, quantify. From
discussions with teachers and students it is certain, however, that time
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wasted wnnecessarily would amount to many hundreds of thousands of
man-hours.

(vii) Time wasled by teachers (and others) in their efforts to put
science cducation in N.S.W. “back on the rails™.

Three science confetences solely devoted to this objective have
been held to date. According 1o the organisers the time involved
(organisers and participants) would have run to many thousands of
man-hours, and the costs to several thousands of dollars.

(viii) Moncy wasted by the community on “official” text-books.

I have been given an estimate of 100,000 as the number of N.R.F.
senjor science texts purchased to date in N.S.W. At $3.00 per volume
this would amount to a sum of the otder of $300,000. As parents will
have discovered by now thes: books have no resale value, and indecd
in some schools liuerc are piles of new books which cannot even be
given away.

(ix) Direct financial loss to the Education Department resulting
tr’r‘um its policy of handing over its “official” text-books to an outside

ody.

"In other States when a text-book or other teaching aid is given
any kind of official imprimatur by the Education Department, then in
return the body involved is required to return all profits to the Educa-
tion Department.  (This is understandable since profits are inevitable
with a virtually captive market.)

In N.S.W. the N.R.F. texts could scarcely carry a more official
imprimarur than they do. as detailed in chapter 4. Why then did this
State, so chronically starved of money for education, forgo its rights to
the nevitable profits?

(x) Last, but certainly not lcast, is the harm done to the public
image of the universities in general and the Univetsity of Sydney in
particular.  This highlights the nrgent need for NS.W. to adopt the
“code of cthics™ which operates in Victoria. {The Victorian “code of
cthics™ expressly precludes any person associated with the development
of syllabuses from having any financial interest in commercial ventures
related to his activities in the Education Department.)

Turning now to the “credit” side of the ledger I can only find two
items for possible inclusion:

(i) The State of N.S.\V. has shown the world that it can produce
its own course and text-books, both of which are certainly unique (and,
fortunately for Australia, likely to remain so)!

{ii) The books have one greal merit (as a teacher pointed out to
me)—they teach the students to take the printed word with a large
grain of salt!

So there we are, patents gnd taxpayers of New South Wales: that
is what the little experiment in senior * Science™ has cost us to date. A
lot more money is going to be wasted before our children get as good
a science oducation as the other States in Australia already provide,
and cach year we delay means many thousands more students being
quite unnecessarily sacrificed.
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11. Official Reactions To Criticisms
Of The Senior Science Courses

Public criticism f “Science” in the senior years has now becn
raging for almost three years. It is surely a remarkable feat that
the Director-General of Education, Dr. Wyndham, managed to avoid
making a single public comment (to the best of my knowledge) right up
to the lime of his retitement in December, 1968. His views and
reactions have thercfore to be assessed indirectly, mainly from meagre
press reports and from answers by the Minister for Education to qucs-
tions asked in the N.S.\V. State Parliament.

The neatest to a public comment from Dr. Wyndham is the fetter
scnt by him to the organisers of the Science Conference in December,
1968, and distributed to all attending. After regretting his inability to
attend since “I am commiticd to meetings in Canberra until latc on
Friday evening and shall not be able to be back in Sydney until about
the time you: conference is due to conclude”, he want on:

“1 do think it would be desirable for the conference to hear some-
thing from a competent person on the purpose of the Science Syllabuses,
particularly in secondary schools in N.S.W. Indeed, I would think
that such a person as the Chairman of the Science Syllabus Committee
would, in any event, be niore competent to speak on this topic than
would I. 1 think that a paper, however short, would be desirable,
especially since you have invited speakers who doubtless will be repre-
sentative of points of view in regard to science syllabuses which ate in
contrast to that developed in N.S.W. In this connection, 1 would hope
that your conference s made aware of the outcome of the recent
Unesco Conference on the teaching of Science, a conference at which
the N.S.W/. syllabus was thoroughly and favourably reviewed™.

What basis could there have been for the statement that “the
N.S.W. syflabus was thoroughly and favourably reviewed™? (Incident-
ally it was not a Unesco Conference, it was a meeting of the Inter-
Union Commission on Science Teaching))

One does not need a degree in education to know that the only
way in which a syllabus can be "reviewed is on the basis of repotis
from schools where that sxllabus has been tried out.

Whete had the “N.S.\WV. syllabus™ been tried out? In N.S.\V. onty,
And what reports were available from those who had taughi the
syllabus?  The motions from two very condemnatoty conferenccs
(chapter ), plus the precirculated draft resolutions for the 7th of
December Conference, proposing to toss out the “NS.W. syllabus™
lock, stock #nd bartel.
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Scarcely a sound basis for a Director-General of Education to
state that “the N.S.\W. syllabus was thoroughly and favourably
reviewed ™!

The only really relevant press report' appeared on Sunday,
8 December, 1968, that is the day following the Science Conference
which dubbed the senjor science syllabuses an “old bomb"” and which
passcd by about 400 votes to 5,* a resolution saying: “The existing
science syllabuses for the N.S.\V. Higher School Certificate are unsatis-
factory and this Conference demands that new syllabuses be prepared.”
This press article stated: “Dr. Wyndham stands four-square behind the
course, the syllabus and the text books”. (This reminded me of the old
story about the Ruritarian General leading his troops—"£veryone oul
of step except me™.)

Following the Science Teachers' Conference held in 1967, and
referred to in chapier 5, a number of questions concerning the science
course and text-books were asked in the N.S.\V. State Parliament. The
questions and answers, as officially recorded, are reproduced below.

Questions Withowt Notice, 8 November, 1967.
Federation Science Teachers' Association

Mr. Mackie: My question is addressed to the Deputy Premier,
Minister for Education and Minister for Science. Has his attention
been invited Lo reports following a conference of the Federation Science
Teachers” Association concerning the science syi‘cbus, the stafling of
science classes and the use of science equipment in our secondary
schools?  Are the reports in accordance whh the position in the
department and is the Minister able to comment forther on these vital
aspecis of our education system?

M. Cutler: During the past day or two | read in the press a
rcport of a conference f»cld in Sydney last Saturday, convened in the
name of the Fedetation Science Teachers' Association. There is, of
course, a New South Wales Science Teachers™ Association, which is
part of an Australia-wide body that is held in very high repute indeed.
I understand that members of the parents and citizens' associalions
alco were invited to attend the conference last Saturday. So far as |
can asceelain, the conference considered quite a number of matters.
The first one. as mentiojed by the honourable gentleman, was the
science syllabus for senior secondary forms. 1 think members of the
conference which was called by the Federation of Science Teachers’
Association must have been very well aware of the fact that the syllabus
te which they refcrred in the press article was already the subject of
consideration and review by the Board of Senior School Studies.  They
must have been aware of this fact, teachers of science throughout the
State having been informed that this was to be done. [t seems to me
that the pattern was followed of finding cui something that was in fact
happening or was about to happen. and then having a meeting to

* According to the otganistrs the few dissentients were all members of he
*Wyndham science group”,
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demand that it should happen. This can be a very cffective method of
publicity. In addition, the conference had something to say, 1 gather,
about the text books published by the Nuclear Research Foundation
for the scnior science course. There appears to have been sonte con-
fusion on the part of those who attended the conference.  As honour-
able gentlemen know, the scicnce books published by the Nuclear
Research Foundation fall into three categorics: the work which covers
the first four forms; second, an abridged version of the book for the first
four forms; and third, Science for Senior Secondary Schools, which is
published in three separate volumes.

The conference drew attention to the fact that the books con-
tained a foreword by the Director-General which had been approved
by the Minister for Education of the day but in respect of Science for
Senior Sccondary Schools this was rot so. The Nuclear Rescarch
Foundation published these books of its own accord and also published
the foreworcf still by the Ditector-General of Education, but this time
without his knowledge.

Questions Without Notice, 15 Novemmber, 1967.
Science Textbook

Mr. Booth: My question without notice is directed to the Deputy
Premier, Minister for Education and Minister for Science. 1t relates to
the answer to the honourable member for Albury concerning the fore-
word by Dr. Wyndham, which was printed without his consent in both
the chemistry and physics textbooks. Are these the books which state
that they were prepared with the co-operation of the Department of
Education for l»ﬁgh School students? Are these statements misleading
and arz these books most unsuitable for fifth and sixth form students?
What does the Minister intend to do about having the foreword with.
drawn and parents and pupils, and parents and citizens' associations,
informed of the inadequacy of these books as expressed by the Science
Teachers' Association?”

Mzt. Cutler: 1 will have a look at 1i2 question asked by the honour-
able member for Kurri Kurri and give him a reply later.

Questions without Notice, 21 November, 1967.
Science Textbook -

Mr. Durick: I ask the Deputy Premier, Minister for Education and
Minister for Science, whether on 8th November when replying to the
honoutable mewaber for Albury he said that the Nuclear Research
Foundation had published a textbook, Senior Science for High School
Students, which included a foreword from the carlicr science lextbooks
which had been included without the knowledge of the Directot-
General of Education? Has the Minister taken the trouble to inspect
all three volumes in which there is a foreword by Dr. Wyndham, the
Director-General of Education. dated January, 1966. in which he says
that the success of the eartier wotk ted the writets to further adventure
resulting in the production of Senior Science fot High School Student<?
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Docs not Dr. Wyndham say also in the foreword that “the outcoms: is
the present scries of text books, Senior Science for High School
Students, carrying on from where the authors had left off at the end of
the four-year scicnce course and taking the student through to the end
of the sixth year of secondary schooling™?  Will the Minister now admit
that the answer he gave carlier was misleading and that the confusion
to which he then referred existed not in the minds of science teachers.
whom he tried te Lelittle, but in his own?

Mr. Cutler. 1n answer to the latter part of the question, 1 did not
try to belittle the science teachers, but the honourable member is
belittiing them by saying such a thing. In fact our scicnce teachers have
done a very good job, and I commend them for what thcr have done
since the implementation of the Wyndham scheme. Early last weck
the honourable member for Kurri Kurri asked me a question almost
along similar lines to that asked today by the honourable member for
Lakemba. [ was in crror when I said that the foreword to the senior
portion of the science textbooks was not prepared by the Director-
General of Education. The forewords for the criginal science textbooks
were prepared during the term of my predecessor in this portfolio.
Dr. Wyndham, the Director-General of Education, wrote those fore-
words, I am not aware whether my predecessor gave his approval to
the forcword that was written for the books for the higher secondary
level. Dr. Wyndham did write the foreword to the senior science text-
books. and I did mistakenly inform the House that he had not done so.

Questions Without Notice, 22 November, 1967,
Senior Science Textbooks

Mt. Cutler: On 15th November the honourable member for Kurri
Kurri atked me a question withoutl notice relating to senior scicnce
textbooks. 1 provided a part answer to this question yesterday in
ansuer to a question by the honourable member for Lakemba, 1 am
now providing a detailed rcﬁly on the other matters raised.

The textbooks to which he referred are pait of a series of five.
The whole series had the suppoit of the Minister of Education of the
day. The first two texts. relating to the work of the first four secondan
school years in science, were prepared with the co-operation of the
Department of Education becaute of the urgent need for science texts
at that time and have been in use in many schools for six years. The
last theee of the serics. designed for use by fifth and sixth form students,
were the work of outstanding scientists in the universitics. The writing
and publication of the books were on the initiative of the Nuclear
Research Foundation which, in respect of these books. did not seek
the close collaboration of the Department of Education which had been
forthcoming in tespect of the earlier books. Certain science teachers
did. however, in their private capacity. collaborate in the preparation
of theze senior texte

The senior teads in question are not unsuitable or inadequate for
fifth and sixth form students and | have no intention of advising
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patents to that eflect.  The texts were written by outstanding authori-
tics at a time when there were no comparable texts available relevant
to the new syllabuses in science.  They were written b{ professors who,
next ycar, will be teaching some of this year's sixth form students. 1
should point out that neither these nor any other books are set of
required texts for the senior coursc in science. If the books are con-
sidered inadequate by some of the teachers these teachers arc at liberty
to choose better texts,

Who in the Education Department supplied the Minister for
Education with the information that the Director-General's foreword in
the Nuclear Rescarch Foundation's senior texts was published without
his knowledge? What was the point in giving Parliament information
which could so readily be shown to be false?

Of the many mysteries surrounding “Wyndham science™ this is
surely one of the most inexplicable.

As tegards public def nce of “Wyndham science™ by members of
the Board of Senior Schoo! Studics this appears to have been limited
to a single Ietter in the Press,?s but it made no serious altempt to answer
criticisms. (The writer was a contribuling author to one of the N.R.F.
texts.) I received one private letter from a member of the Board in
which he ascribed the lack of trial runs to lack of time. However, this
excuse canhot be taken seriously since the Board had four clear years
to wurk out its new policy and test its courses.

In the absence of £ny serious attempt by the Board of Senior
School Studics to defend *\Wyndham science™ the main defence has
come from Professors S, Butler and H. Messel, both from the School
of Physics, University of Sydney.

To my first letter (8 December, 1966) which strongly criticised
the N.R.F. text-books and included the phrase "It scems that out
students and teachers in N.S.W. are bcinf made the guinca-pigs of an
unnecessary eaperiment” Professor Messel replied as follows:

Textbooks Jor Science™?

“Sir—1 refet to Professot A. E. Alexander’s letter (Dec. 8)' in
regard to science books for fifth and siath years. 1t is most unusual to
enter into public debate on the merits or demerits of scientific textbooks
and | have no intention of doing so. These are matters which can best
be discussed in the traditional method belween the academics con-
cerned. However Professot Alexandet's letter is so mischievous and
mis!e:'ding that at least a number of the points involved must be put
straight.

“First, we are well acquairted with the American and British text-
books brought out to meet theit current science curriculum reforms.
Equally well, these groups are well informed of our efforts which have
received world-wide acclaim.  Qur books are at present being adapted
by the British for use in Great Brilain where already, in some cases,
integrated science is being considered.

“The British books are based on their syllabus and the American
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ones on theirs, neither of these embrace the concept of integratad
science—a concept which both countrics hope eventually to embrac
and thus to emulate our efforts in Australia. Where integrated science
is considered, our books are being used.

“The American texts to which Professor Alexander refers have
little re'zvance to our secondary course. They are writien for students
taking a onc yecar course of cither physics or a onc ycar course of
chemistry during the student's total High school science course.  Our
fifth and sixth year texts arc based on the fact that all our students in
reaching their fifth y2ar will already have had four years of integrated
science, including among other things physics and chemistry. Other
than being used for reference material, it is difficult to see how the
American texts could be used here. However, many of the concepts
in thesc texts were kept ini inind when our teats were prepared.

“The reference to Victoria and Tasmania is cqually misleading.
They do not have a six-ycar integrated and interlocked science syllabus.
In duc course, when the Americans and British have one, lhely will
undoubtedly follow suit and endeavour to catch up with us. In the
meantime, New South Wales can proudly continue to lead the ficld
with no serious contenders. Professor Alexander’s remarks imply the
scrapping of the integrated Wyndham science course.

“One final word of advice to Professor Alexander. Criticism is
simple and takes litlle time, especially mischievous criticism.  Action is
much more time-consuming as I can verify. May I suggest one of two
courses to hiri. The first would be to take time out to come and talk
to me personally or give me in writing his detailed criticisms: these
would then be considered during revision of our books. (The same
temarks apply generally; we would genuineiy be grateful to receive
constructive criticism and suggestions for the books which could be
embodied during revision.)

“Secondly. if Professor Alexander is totally dissatisfied then let
him sit down and write what he considers to be suitable texts himself.

H. MESSEL."

In May. 1967.*% 1 raised the malter again and included the
paragraph:

“l urge the N.S.W. Minister for Education to ask the Australian
Academy of Science, as a body dee’wly concerned with science teaching
in Austratia, to nominate a panel of scientists and teachers to give him
an expert and unbiassed cvaluation of the text-books currently used in
N.S.W. and of the potential value of Nuffield Science in the juniot
years”,

Needless to say it was iynored by the M:nister for Education (Mr,
Cutler) but it did elicit a reply from Professot Butler. the Chairman of
the Science Syllabus Commitiee.

Professor Butler wtrote as follows:*!

‘Sir—1 tefet 10 the letter by Professor A. E. Alexander (May 17)
in «hich he criticises the N.S.W. Education Department for ‘com-
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missioning new texts for the senior science courses™: and recommends
that its ‘ill-advised experiment be discontinued and that it should use
the well-proven first-class American High scinool texts, evolved under
the auspices of the National Science Foundation, as all other States in
Austraha are very wisely doing’.

“He §oes on to urge the N.S.\. Minister for Education 'to_ask
the Australian Academy of Science, as a body deeply concerned about
the science teaching in Australia, o nominate a panel of scientists and
teachers to glve him an expert and unbiassed evaluation of the text-
books cureentlv used in N.S.W.'

“These remarks are fraught with confusion, as was highlighted by
the points made by M. Cullen (Letters, May 22).  This is very surpris-
ing. as Professor Alexander has had more than five months tv acquaint
himself of the true situation since his previous criticisms (Letiers,
Dec. 8. 1966).

“To start with no textbooks have been commissioned by the
N.S.\W. Education Department.t All science courses at secondary school
level arc defined by syllabuses prepared by syllabus committees set up
by the Education De?artmcnl. Teachers and schools are free to choose
any guiding texts which are available for the teaching of these courscs.

“The textbooks published by the Science Foundation for Physics®
within the University of Sydney were written explicitly to thc N.S.\V.
science syllabus and aic {acrhaps the texts to which Professor Alexander
tefers. They consist of ‘Science for High School Students’ (S.HS))
and *Senior Scicnce for High School Students’ (8.8.), the latter appeat-
ing in three volumes ccvering the subjects physics, chemistry and
biology for fifth and sixth year science courses. The fact that these
books are being extensively used in schools is a reflection of their value;
they have not beea compulsorily ‘inflicted” by the N.S.W. Education
Depatiment

“The Science Foundation texts have, incidentally, crcated much
interest overseas und have been reviewed enlhusiaslicafly in the United
Kingdom and the United States. 1 quote, for example, from a leading
review in ‘Nature' (July 2, 1966) concerning the physics volume of
S.S.. whose panel of authors included both uni.ersity members and
high school teachers: *There s no reason to doubt the esuthors® claim
that certain concepts and the mode of their presentation have never
before appeared in a schootl text. In Britain, books at this level tend t
be written by schoolmasters and although usually reliable and some-
times vistinguished, are usually derived wotks and seldom contain
anything o fundamentally different as to give one a mental start. The
physics section of *S.S." does just this. 1t continuously excites and makes
the reader eager 1o press on and follow a theme Lo its conclusion. " Those

t Contrast this with the ddatement by O. A. Guth (chapter 4) that “the Education
Depattment has invited Professor Messel to produce follow-on teat-books fot
the ffth end sitth year science course.”™

* Formerly the Nuctear Research Foundation.
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of us who work in schools have rcason to thank members of university
facultics who give part of their time and encrgy to write texts of this
naturc’. Many other such reviews, as well as favourable comments from
individual scientists, have been received.

“It becomes clear, however, that Professor Alexander is really
criticising not textbooks but the N.S.W. science sylllabuses themselves
and he should make this clear. He advocates the automatic +doption
of such courses as those planned under the auspices of the U.S. National
Science Foundation. | was, in fact, quite closely associated with many
of the people involved in the physics part of this U.S. course and am
well acquainted not only with the final product but also with the aims
and motivation of those responsitle for it.

“It was designed as a one or two year college course in the U.S.
assuming no picevious physics knowledge, and thus for a completely
differcnt purpose from_that required for the physics content of the
scnior science course in N.S.W. It was analysed in detail by the
physics working group of the Senior Science Syllabus Committee and
usc was made of this course where a%)rogriate.

“The senlor science course in N.S.W, must, however, cater for
students who have had a four-year integrated science course, lo be fol-
lowed by two years of senior science. The existing N.S.\V. course mast
and does take students considerably fuither in physics than the Ameri-
can course referred to by Prolessor Alexander. } undcrstand that the
same remarks apply also to the other scientific disciplines.

“There is no doubt that good courses for sgciﬁc purposes have
been planned in overseas countries. These must be taken into detailed
consideration in the planning of courses in Australia, as indeed they
were.  But it is not necessarily true that they can be adopted whole-
sake o an cducational system such as the Wyndham system in N.S.\V.
The science syllatuses which have been prepared in this Siate for the

tpose of the Wyndham scheme are, in fact, beinF analyted with great

interest overseas and may in turn have considerable influence on modi-

fications of courses o be made in the United Kingdom and the United

States. They are alsogzla)ing a significant role in discussions at meet-
ings of the UNESCO Science Teaching Project.

S. T. BUTLER,
Professot of Theoreiical Physics,
University of Sydncy.”

Both Professor Butler's letter and that of a Mr. Cullen who wrote
supporting him were rather beautifully answered by a teacher:®

“Sir—If, as Professor Butler claims (Letters, May 24), Professor
Alcxander's remarks (Lectters, May 17) are fraught with confusion’
then Professor Butler's defter and that of M. Cullen (May 23) add to
the confusion by certain distortions (by omission) of their own.

“It is a pity that Professor Butler and Mr. Cullen did hot mention
that they are two of the co-authors of the senior science physics volume,
since this would have cstablished at once that their letters in defence



of the N.R.F. texts are offered from partisan positions. With regard to
these scnior science books (which Professor Alevander specifically con-
d2mned in his opening paragraph) Mr. Cullen is pedantically correct
in saying that the books were not ‘commissioned’ by the Department of
Education.

“However, he could also have adduced the following facts: one of
the three exccutive cditors is identified as ‘Staff Inspector, N.S.WY.
Department of Educalion’, each of the three volumes carrics a laudatory
forcword by Dr. Wyndham cnding with this sentence: *The Depart-
ment of Education in N.S.W. welcomes the unique contribution of the
N.R.F. to an exciting enterprise’. These N.R.F. books may not have
been ‘commissioned’ but they appear o carry what looks like a depart.
mental imprimatur.

“Professor Butler comfortin I{ quotes the favoirable review in
‘Nature' of the physics volume. Whose estimation of the book is more
likely to be correct—a person who reads it to write a review, or teachcrs
who work from it consistently over 15 months? Professor Butler
nowhere mentions the opinions of science teachers. These were made
abundantly clear at two representative meetings of High school scicnce
teachers last year when the books were comprehensively and bitterly
denounced.

“Understandably, most schools chose N.R.F. and in a world of
school textbook hiring services this means that the schools are stuck
with them, errors, obscurities and all, until the school treasurer decides
that an economic mileage has been obtained from them. In the mean-
time, as Professor Alexander observed, it is the students and teachers
who suffer—nol the authors.”

When towards the end of 1968 “\Wyndham science™ was under
tenewed attack in the Press, Profestors Butler and Messel again raltied
to its rescue. Profes.or Buter's letter said much the same things as his
carlier one: Professor Messel's is reptoduced below.?

“Sir—1 have just completed attending two important overscas
international conferences on the teaching of science in secondary
schools and feel that it is important that the people of Australia should
?e factually informed of the main results. Here are some of the major
acts:

“The Varna International Conference on the integration and
teaching of science at the secmdar{ school level was held in Vatna,
Bulgaria. from September 11-19. It was attended by the leaders of
every major science curriculum reform gron? of the wotld—including.
of course, the Nuffiel group from England, the various groups from
the US.A. and so forth.

“The conference recommended without reservation a system of
secondary science which turned out to be the exact replica of that now
in eflect in N.S.\V. Congratulations to Auslralia and N.S.\W.!

“1 have passed on to the N.S.W. Diteclot-General of Education
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copies of the final report carried by the conference.  This report to
UNESCO and other international bodies carrics as an appendi: my
paper on the N.S.W. science course, cusriculum and tlextbooks and
2cts as an example and model for other countries of the world.

“How out of keeping all of this is with the conlinued attacks in
the ‘Haiald's’ Letters columns on the Wyndham science course?

“The people of N.S.W. should be proud of the Wyndhan: science
course and the Iead that it has given 1o science curriculum reform
around the werld. It is an example which will in due time be adopted
by other States of Australia, though this will probably come about in a
roundabout and amusing fashion—the N.S.W. scheme wiil be re-
imported from overscas!

“Now in regard to the Science Foundation textbooks covering
most of the six-ycar N.S.W. science course.  These are at present being
translated into French, German and Japanese.  The English adaptation
of our books for their C.S.E. standard is to appear on February | in
13 volumes.

“l could write at great length on all these matlers; suffice it to say
that N.S.W. has much to be proud of in its science course and lext.
books covering it.

“This is not to say that we should become complacent and not
irprove owr courses and textbooks further.  Thus, as the vatious
science curriculum reform groups around the world move towards an
integrated and mordinalc(f secondary school science coursc such as
that of N.S.W.. we should and will continue to amend and improve
both our curriculum and our textbooks. in the light of the experience
gained both by teachers and students.

“Constructive help and comments by all concerned w il as alwa{is
be appreciated by us and both teachers. parents and stuents shou
not hesitate to continuc writing to me as in the past.

HARRY MESSEL.
New York, USA.

“P.S.: 1 will even be pleased to receive Professor Alexander’s con-
structive suggestions if he has any. 1 have given this invitation a
number of limes previously but reccived no sensible suggestions. H.M."

One of those odd coincidences which occasionally happen in real
lifc led me (tongue in cheek) to publish the following lctter:™

“Sir—On the same day as | rcad Professor Messel's stirring
account of how ‘the new science of N.S.W." was sweeping the world
(Letters, Nov. 19) | teceived an invitation from the N.S.W. Secondany
Teachers' Association to att>nd a conference. The invilation stales:
‘The purposce of the conierence is to achicve the early introduction of
wotihwhile science courses for the N.S.\V. Higher School Cettificate. 1t
is being convened because of widespread dissatisfaction with present
senior science courses in N.S.W. secondary schools’,
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“The science teachers (or is it the students?) in this State must be
a stupid lot,

“Let us all pray that Professor Messel finds his polar bears both
more intelligent and more appreciative™. (According to a press report,
Professor Messel was at the time on leave in Alaska, attaching trans.
mitters to polar bears!)

And subsequently, with tongue even more firmly in the cheek, |
answered his postscript sccking constructive proposals to improve
science teaching in N.g.w.“

“Here are two which I know both students and teachers will
acclaim:

“(1) That the exccutive editor, authors and publishers (the
Nuclear Rescarch Foundation) of his high school texts pay all the

rofits derived from the parents and teachers in this State into a trust
und at the Education Department, the fund to be used to enable High
schools to purchase replacement texts.

“(2) That he persuaass those responsible for the present sitvation
{which seems basically to be the authors of the texts referred to above)
to resign from the Science Syllabus Committee. so that a fresh starl
can be made in 1969",

Necdless to say these suggestions were not acted upon.

Before leaving the subject cf the Varna International Conference
there are a few points o be mentioned.

Professor Messel's letter from New York, published in Sydney on
19 November, 1968, states: *The confercnce recommended without
rescrvation a system of secondaty science which turned out to be the
exact repliza of that now in effect in N.S W, Congratulations to Aus-
tralia an¢ N.S.\W.!

“I have passed on to the N.S.\. Director-General of Education
copics of the final report carried by the conference™,

The Ceneral Report of the Varna Conference. made available by
the Education Dcpartment in connection with the “rchabilitation™
discussions mentioned later (chapter 12). is reproduced as Appeadix 111
It makes no reference to the N.S.W. courses but it docs vontain the
very important and relevant statement: “But it is useless for educa-
tionalists quickly to write a syllabus for a course and then expect it to
be taught successfully. A great deal more is required in the way of
planring, testing and implementation—-all rather lengthy and costly
processes™,

In January, 1969. an article by H. Mcssel and E. N. Barker ithe
laiter from the N.S.W. Department of Education) entitked “The general
ehitnsophy ochind the new integrated and co-ordinaled science courses
in New South Wales and the Science Foundation for Physicst textbook

t Formerly known ac the Nixlear Research Foundation.
LY}
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Aruitoxt provided by Eic:

“The third-level course has proved to be very popular, while of
the sccond-level courses, the short course (25) has ieceived strong
criticism, although this has beer moderated with experience.

“Revision of the courses is needed to remove the deficiencivs that
have been revealed* and to form a more effective link between the
junior and scnior syllabuses. 7Thus it is likely that in 1970 a revised
fifth and sixth year syllabus will appear, followed by a revision of our
fifth and sixth year texts. However, traditional approaches have gonc
and any revisions will he a consulidation, not u retreat”,

Also in Januaiy, 1969, Prcfessor Messel was given a full-page
ariicle in the local Press for a lengthy reply to his critics.™ Apart from
a couple of factual statements which arc incorrect, the article is too
difluse to make detailed criticism possible. The first incorrect state-
ment is the following:

“The Scnior Syllabus, like the Junior one, was picpared in great
haste and under considerable pressure to have it out in time for the
first Scnior School year—1966",

As pointed out previously, the Board of Senior School Studics had
four clear years to work out the Senior course and if the advice of the
scientists from the professional conferences had been (ollowed the
Scnior course would have been introduced as smoothly as it was in
other States.

The sccond statement, which is clearly contrary to all the evidence
presented in this book, is the following:

“It is true that the original Senior Syllabus was far from perfect.
However it was much superior to anything secen previously in the
schools of N.S.W., the other States of Australia or elsewhere in the
world™.

It was a pity Professor Messcl did not accept the invilation to
attend the Science Conference which tossed out his “superior” syllabus
neck-and-crop, the “superior” syllabus which one teacher described as
“the worst syllabus in the history of science education” and many others
as an “old bomb™!
| 1}5 a group of fourteen practising science teachers wrotc in a
citer:¥

“We hope Professor Messel will be able to attend the science
syllabus conference to be held at Sydney Boys' High School on
December 7. He would then have an opportunity to explain why the
N.S.W. scnior science syllabus is so warmly received in Bulgaria when
it cannot find supporters in its own State, and has keen given the cold
shoulder by our nearest neighbours, Victoria and Queensland”!

Subsequently to his long press article, Professor Messel has
cxpanded his thoughts in an claborate printed booklet of 20 pages
(available gratis from the University of Sydney Physics School). 1t

* My emphasis.
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carries the crest and tille of the University of Sydney on the cover and
would look a most official document to a naive politician or uninformed
parent.  (According to the Registrar it was paid for from Nuclear
Research Foundation funds.)

Not surprisingly it makes no attempt to explain any of the real
mysterics of “Wyndham science”, out it does at least admit that science
in N.S.W. high schools is in a mess for it asks the question, “Who was,
and is, to blame for the mess?” After an “analysis” of the situation, it
concludes: *Thus, the blame for the present situation lies fairly on the
shoulders of the citizens and in turn on the Governments of this State”!
Mr. Cutler, please note!

Educationalists will find this d~~ument a real eye-opencr and
should certainly make it prescribed reading for all th~ir students.
Teachers in N.S.W. and other States will read with particular cnjoy-
ment the two following statements:

“It is such judgments throughout the world which highlight the repu-
tation of the books—judgment by world authorities and not by the
ravings of a few jealous and prejudiced individuals nearby.”

“It is amusing to read of attempts by other States in Australia
(which have in fact just been playing with the problem and using patch-
work methods) to get N.SW. to join them in their science reform
efforts”. (See chapter 5.)

However the concluding paragraph really caps the lot.

“Thus, students coming to the University of Sydney and majoring
in Physics will not only have had a six year integrated-co-ordinated
science course, but a ten year one!l  Where else in the world can this be
cqualled?”

The answer to that is, thank heavens, nowhere!

Postscript:

As we go to Press the Chairman’'s Report of the Science Founda-
tion for Physics, dated 8 May, 1969, has just come to hand. It inciudes
the following paragraph:

“Speaking of science syllabuses aud ou: textbooks, you will no
doubt have all noticed in the Press during the past years criticism,
particularly in the letter columns of certain newspapers. These criticisms
were made by a small but vocal minority. 1 am glad to report that once
again Professor Messel—in writing an explanatory pamphlet on Wynd-
ham Science—has helped put matlers more into their true perspective.”
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12. Rehabilitation

How can we get N.S.W. science education back on the rails as
quickly as possible? Anyone who has had occasion to tackle a “public
service” department (in any country) knows that the doctrinc of
infallibility s certainly not confined to the Pope, so that hopes of a
frank admission of a blunder and a start with a clean sheet is probably
expecting tco much.

The science teachers, through their various conferences, and in
particular through the motions passed at the last one, have certainly
made their point-of-view crystal clear. [ndividual science teachers, in
addition to supporting the efforts being made by their associations, can
also make a further direct contribution towards rehabilitation. This
can be done by joining the growing band of teachers who have given up
using the N.R.F, texts, botﬁ for the junior as well as the senior work.
Educationally better texts, both for the junior and the senjor courses,
are now available so that teachers can not only express, in a concrete
way, their opinion of those who foisted “*Wyndham science” upon them
against their expressed wishes, but also help their students at the same
time.

Science education in high schools is something which all the
various scientific organisations, scicnce-based professions and industry
can ignore only to the detriment of their long-term interests. The
Institute of Physics in N.S.W. has been particufarly active in making
direct representation to the Board of Scnior School Studies—others
could and should follow suit. Furthermare when such a basic matter
as scicnce education involves the most populous and most industrialised
State in Australia, cven the Federal Government can scarcely turn a
blind cye, touchy though States can be to the Commonwealth “sticking
its nosec” into educational matters. The science-based industries,
unfortunately, do not iv1c| appear to have realised just what “Wyndham
science™ is doing to the training and supply of scientists at all levels,
but any industrialist has only to tatk to any science teacher he knows
in high school, technical college or university, to realise that therc is
plenty of cause for alarm.

As regards parents, few would feel sufficiently knowledgeable to
enter into public controversy but they can nevertheless exert more
pressurc than they realise through their local members of State parlia-
ment and through such hodies as the Parents and Citizens® Association.
(Parents and Citizens® Associations should be particularly interested in
the mauter of quality of text-books, in view oiPthe large sums parents
spend cach year buying or hiring text-books.)
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As parents our first demand should be that the science education
available to our children should not be inferior to that in other States,
This would mean, in particular, that courses of proven value in other
States should be availzble here and that N.S.W. co-operates with other
States in all curriculum development projects for both senior and
junior science. It is only by a co-operative effort that sufficicnt
resources are likely to be available to undertake successfully such diffi-

cult problems as a genuine “integrated” course, as the Varna Report
makes clear.

Unfortunately the N.S.W. State Geovernment has so far not
displayed the same intcrest in the problems of science cducation as it
has, for example, in those of the Opera House. However, since the
main reforms sought by virtually everyons involve little or no expendi-
ture, the Minister for Education should be susceptible to a little
pressure. In fact, if the Minister were prepared to take a leaf out of
the Victorian and South Australian books, he should be able to achicve
substantial reimbursement from the Nuclear Research Foundation for
its use of the N.S.W. Education Department's hmprimatur as discussed
in chapter 10. He could then earmark this money for the rchabilitation
of science education in our high schools.

Regardiess of what the Minister does, the Senate of the University
of Sydney should issuc a full and frank statement concerning the N.R.F.
textboocks and the University. The statement should clarify the matter
of copyright and should set out in detail the financial arrangements
between the Nuclear Research Foundation, members of the university
staff and outside organisations. There can be no valid reason why a full
disclosure should not be made, for universities are not cominercial enter-
prises and are not in the business of education in order to make money
out of parents. Furthermore university staff expect, and have so far been
given, a freedom quite unparalleled in any other group of professional
people paid from public funds. In return for this freedom the public
can very properly expect that academics will state quite openly what
cxira-mural activities they engage in and what remuneration they obtain
from such activities. Governing Bodies of all universities could take
immediate action in this respect if they so wish.

Even if all the above suggestions are rapit'ly implemented, how-
cver, it will be virtually a decade before all the eflects of the present
science courses can be removed from the N.S.W. educationa! system.
In the meantime many tens of thousands of students will have received
a science education much inferior to what they could have had and
would (!;ave had if the consensus of professional opinion had been
followed.

Whether the lesson has yet been learned and whether the 1968
Science Conference has mad’c sufficient impact to initiate genuine
reforms will be very evident well before the end of 1969, However, ai
the time of writing, one small but positive step has been taken by the
new Director-General of Education: representatives from the various
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tcachers’ organisations and other critics were invited in January to put
forward positive suggestions for improvement of the Syilabus and later
to meet the members of the Board of Senior School Studies. According
to the teachers this in itself was quite a unigue happening.

Following this meeting in February, the Board referred both
criticisms and suggested remedics to its Science Syllcbus Committee.
Just what was expected from such a referral is not clear. The Board
could scarcely be o naive as to imagine that a body containing so many
of the group whose syllabus anc textbooks had been so scathingly
denounced (as detailed in chapters 5 to 9), could be expected to make
a detached cvaluation of these criticisms and proposed remedies!

The Science Syliabus Committee, at two meetings in March, con-
sidered the proposed remedies and in particular those from the two
major science teachers' organisations (representing between them some
90% of all the sciencc teachers in the State). ese proposals, which
are given in Appendix 1V, were recently overwhelmingly endorsed by
the members of the Faculty of Science at Sydney University, and would
certainly be equally strongly supported by all the other universities in
the State.

At its second mecting the Science Syllabus Coinmittee, whilst
accepting proposals 1 and 3, rejected the key proposal (number 2),
namely that single sciences be permitted in such schools as wished to
offer them. (Note “wished”—no suggestion of compulsicn.)

What lay behind their rejection of a proposal which is scarcely
revolutionary, being the existing state of affairs in every other State in
Australia? As a report from tﬁe science teachers’ organisations to the
Board points out, no educational arguments of any substance were
advanced for this rejection.

The likely but unstated reason is that if some of the modern
Science courses which have proved so successful in other States (sec
chapter 3) were allowed to compete on equal terms with “Wyndham
sclence” in N.S.W. the “Wyndham science” courses would very rapidly
find themselves without students!

Nothing would more convincingly expose the hollowness of the
claims made for “Wyndham science” by its few supporters.

If the education and careers of our children were not at stake it
would be quite amusing just to sit back and see how much longer the
handful of “Wyndham scientists” can continue to thwart the cx_prcssed
demands of the teachers, the studcats, the academic community and
the professional science institutes. After all, the fantasy of “Science
with a capital §” must come to an eud one day!
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APPENLIX I
A Suggested Set of Objectives for the Syllabus Construction Group
Senior secondary science syllabuses should provide courses which
arc based on the following behavioural aims:

® awaken and mair.tain a sense of adventure and achievement and thus
develop a student with an increasing tendency to be creative,
imaginative and appreciative of natural phenomena, scicntists and
scientific endeavour;

® foster an understanding of the historical background and philosophy
of science;

@ develop the student's powers of self-expression.

Further, that any Syllabus Construction Group should design
courses which can be viewed in terms of the following criteria:

® all courses should be complete and consistent, that is designed to
consolidzie the first four years of science and not specifically direeted
at only those students proceeding to tertiary studies but adequate
for those wishing to do so;

@ be capable of being taught through deductions made from observa-
tions and cxperiment with adequate time for the development of
manipulative skills and the ability to observe intelligently and record
accurately;

@ allow time for students to follow up the consequences of their own
reasoning and observations;

@ show the scope and usefulness of scientific method, while revealing
the existence of uncertainties, boundary problems and alternative
theories .¢» explain the same set of facts;

® the syllabuses should not be over-prescriptive and should allow for
teaching to be flexible and progressive, taking advantage of new
me(tihods and new ideas, and tailored to the maturing abilities of the
student.

APPENDIX Il
C.LLES., Congress de Varna, 1968,

GENERAL REPORT

INTRODUCTION

A Congress on Integration of Science Teaching organiscd by
C.LLE.S. (Commissions Interunions de I'Enscignement des Sciences) was
held in Varna (Bulgaria), at the Maison Internationale Joliot-Curie,
from 11 to 19 September, 1963, by kind invitation of the Union of
Scientitic Workers of Bulgaria.

The Congress was 1nitiated and financed, in part, by LC.S.U.
(Internativnal Council of Scientific Unions) and received financial sup-
port from UNESCO, the Ford Foundation and other national agencies
responsible for the expenses of some of the participants.

The work in arranging a congress on tﬁis particular theme is par-

ticularly complicated and delicate and thanks are duc to the organising
¥



APPENDIX 11

RESULTS OF QUESTIONNAIRE
ANSWERED BY FIRST-YEAR MATHEMATICS

STUDENTS, 1969

Macquarie University: 316 full-time DAY students (Answered at enrolment time).
Melbourne Universily: 548 sludents (Engineering students excluded).

‘ LOVE ! LIKE | NEUTRAL*® DISLIKE™ |~ HATE
o | Macq.  Melb, | Macq, Melb. | Macq. Melb. | Macq. Melb. . Macq, Melb,
Mathematics 108 117 147 313 | 36 51 2 35 6 8
_ o b32%  214% | 46.5%  5T2% | 11.4%  13.5% . T0% _ 6.4% 1.9% 1.5%
Pl}yﬁcs l 32 67 111 245 ‘ 59 134 64 62 50 40
L b roM% 124% 7 352% 447% | 1BT%  243% . 202%  11.3%; 158% 7.3%
Chemistry ‘ BETN 57 106 298 51 111 82 57 46 28
o 98%  104% | 324%  S45% | 16.5%  202% | 258%  103% | 14.5% 4.6%
Biology ] 60 63 133 188 67 238¢ 40 42 ! 16 17
o e “_!_‘ 150% _l_l‘S‘/c 42.1% 34.4% | 21.4% 433% 1 126% 7‘/c 4.9% 1%
Geology - ‘ 3s 93 84 104 389 1 45 39 18
o 11.0% 3.sﬁ' 29.4%  1S.1% | 33.1%  TL1% 0 14.2% 7.0% L 12.3% 33%
Geography l 46 16 110 61 101 383F1 31 4@ [ 22 45
o . 14.5% 2.9% | 348%  111% 323%  699% | 11.4%  19% | 10%  82%
* Neutral group includes those with blank responses.
t Note the large numbers in these groups.
Extra data obtained from original score sheets: Macq. Melb,
Love or like Mathematics and dislike or hate Physics . 25.0% 13.0%
Love or Lke Mathematics and dislike or hate Chemistry 30.7% 13.5%
Love or like Mathematics and distike or hate Physics or Chemistry 41.7% 24.2%
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STATISTICAL SUMMARY
(Dislike or hate)/ Total

Macquarie Melbourne Difference  S.D. of Difference Comment
Mathematics 0.u886 0.0785 0.0101 0.019 Not significant
Physics 0.3608 0.1861 0.1747 0.031 Pighly significant
Chemistry 0.4051 0.1496 0.2555 0.030° Highly sigaificant
Biology 0.1772 0.1076 0.0696 0.024 ? significant
Geology 0.2659 0.1022 0.1637 0.026 Significant
Geography 0.1867 0.1606 0.0261 0.027 Not significani
(Dislike or hate 4+ 1 neutral)/Total
S Macquarie  Melbourne Differe;lcc:— S.D. of Difference  Comment
Mathematics 0.1455 0.1460 —0.0005 0.025 Not significant
Physics 0.4525 0.3084 0.1441 0.034 Highly significant
Chemistry 0.4842 0.2500 0.2342 0.033 Highly significant
Biology 0.2816 0.3248 —0.0432 0.033 Not significant
Geology 0.4303 0.4561 —0.0258 0.035 Not significant
Geography 0.3449 0.5091 —0.1642 0.035 Highly significant
Comments o \
Mathematics, Thcre is no significant difference in the numbers who are neutral or those who have a liking for or an aversion
against Mathemalics. There is an abnormal number who “jove” rather than “like” Mathematics at Macquarie University.
Physics or Chemistry, A higl}? significant aversion against both of :these subjects at Macquarie University.
Biology or Geology. No significant difference in the numbers who tike or dislike these subjects but there is an abnormally
low proportion of “neutral” students in thc Macquarie Questionnaire. .
Geograph. A highly significant liking for Geography in the Macquarie Questionnaire us well as an abnormally low pro-
portion of “neutral”.
[y ¥
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committee (Dr. H. Freudenthal and Dr. W. C. Kelly) and particularly
to the secretary, Professor P. Fleury, and his assistant, Madame A.
Vuillemin.

Fifty-six papers were submitted in advance and these were used to
prepare a prehm?r:ary report. During the Congress 10 general sessions
were held and seven study groups were cstablished; the reports of
these sessions and discussions form the basis of this report. A number
of the actual reports will be found in the appendix.

The aimis of the Congress were to study the possible development
of courses in integrated science and to discuss the best way of organis-
ing the teaching of the subject as a coherent whole, particularly at the
secondary level. Since the subject is so large the problem of integration
of science with social science, psychology and economics has been
omitted.

It is obviously necessary, in order to avoid ambiguity, to distinguish
clearly between '

a) complete inregration, which consists of joining several subjects into a
gingle course in which the concepts of sciencc are presented through
a unified approach, ‘

b) Coordination, which entails a carefully planned collaboration
between the varfous disciplines and in the training of teachers for
such an approach.

1. COMPLETE INTEGRATION
1.1 Contribution of integration to the teaching of Science

The following considerations may be considered to justify the
attempt to introduce integrated science courses:

a) Sclence teaching should contribute towards cuiture and general
education, bringing to all pupils a suitable basis for citizenship and,
where necessary, a preparation for university stud'>s. Science educa-
cation should ivae directed firstly towards scientific literacy and an
understanding of scientific progress.

b) Programmes now in use in different countries present an impressive
survey of all that could be taught. But a gifficult choice of material
has to be made.

¢) From a variety of phenomena, fundamental principles of science can

- be derived (c.g., order disorder, conservation of energy, etc) which
find their application in the most diverse fields,

d) Emphasis is placed on the fundamental unity of science.

1.2 Contribution of integration to pupils' activities

Integrated science provides the opportunity of introducing pupils
to solving problem situations. This develops his activity, his creativity,
his independence; it is in this way that he acquires the right approach
to methods of working. It alsc provides the opportunity of illustrating
the essential historical development of the main scientific theories.

62

e T ——— et

P
N R il

S —
[ I

P - ——— " eme———— q—
S e e

N

v~

—

M S T WP



————

From the educational point of vicw, integration avoids unnecessary
tepetitions, thus saving an appreciable amount of time, emphasiscs
analogics and gives importance to fundamental principtes and methods.

1.3 Content of an intcgrated course

The course should cmphasise to the pupils the impontance of
observation for increased understanding of the world about themy; it
should help them to appreciate the modes of thought ard the ways of
working, chatacteristic of science; it shou'd develop their interest in
science and its applications, and should bring to their attention some
of the major problems facing mankind; it should also help them to
tecognise whether they have a particular apitude for scientific work.

There are many ways in which these aims might be achieved, and
many difierent cousses should be designed and tested.

The following cxample may give some idea of topics that could
tovide the beginnings or an integrated course; air, water, the carth,
ﬁ\tcs!s. domestic animals, farms, hygicne, food, time, movement,
measurcinent, Fight, weather, energy, cte.

1.4 Teaching niethods

Integrated science hay as its essentiai aim the teaching of pupils
to rcason previscly and to react appropriately to given situations,  Thus
heuristic methods and other investigatory methods in which pupils
patticipate personally as the course develo s have to be widely used.

In order to bring out the fundameatal principles one takes into
account the maturity of the pupils. Although the child is much more
able to understand abstractions than is generally realised it is always
necessary to begin with specific examples and only to introduce
gmg'talisalions that correspond with the degree of compreheasion of the
pupils.

Involving brief references to philosophy anvl history of science
they can be thQ'f‘uI only on condition that they arc not abused and are
only utilised when the pupils have ad:quate knowledge axd undet-
standing of the subjuct matter.

1.8 tmiplementation of Integration at the first stage of seconday
cducation

Whatever the interest in integration it must be implemented
cautiously for there is always the rtisk of cnding up with an approach
that is disordered and supetficial,

The extent of integration and the balance between complete
integration and cocrdination will depend on the age of pupils (complete
integration being easier with the junior classes). the type of cducational
cstablishment (ordinary school, technical school, ¢le) and local condi-
tions (administrative structure and local traditions).

Al the eztlicr stages of secondary education cmphasis nust be
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placed on cxperimental aspects of science and a totally integrated
coursc in natural science (physics, chemistry, biology, carth sciences,
astronomy, elc) ap{)cars gencrally desirable.  But it is useless for
cducationalists quickly to write a syllabus for a coursc and then to
expect it to be taught successfully. A great deal more is required in
the way of planning. testing and implementation—all rather lengthy
and costly processes.

Implementation of cducational reform leading to integrated scicnce
courses may include:

a) formation of working groups

b) definition of rationale, parameters, content and pedagogic style
c) study of relevant curriculum projects

d) sceking advice from eaperts In refated ficlds

¢) development and testing of learning materials

f) inauguration of teacher training programmes

g) disscmination of project information.

APPENDIX IV

SCIENCE COMMITTEE OF THE N.S.WW. TEACHERS'
FEDERATION

N.S.W. SCIENCE TEACHERS' ASSOCIATION
SENIOR SYLLABUS RECOMMENDATIONS

The following recommendations were agreed o al a joint meeling
of representatives of the above two organisations on Wednesday,
March 7, 1969,

1. Minor quanlitative additions should be made to the present Level 3
science course which should then become examinable at the equiva-
lent of Level 2. A separate part-time syllabus committee should be
set up for this purpose.

2. Sclf-conlained courses of 6 periods per week in cach of the sepa-
rate sciences—physics, chemistry. biology and geology—~should be
made available to schools for the beginning of 1970,

Scparate part-time syllabus committces should be set up for cach
course.  The syllabus commitlee should first of all investigate
courses being laught in other States and other countties and if any
of these appear to be suitable they should be adopted on a trial
basis. If ncne of the available courses in a particular discipline are
considered saitable a full-time syllabus construction gtoup should
be set un 10 prepare a new coutse.

The standard of these courses should be such that each would be
acceplable as meeting assumed knowkedge requirements for the cot-
responding A stream course in the first lertiary year.

]



P oy

s

e

R,

3.

A 12 period per week threc-steand course should be prepared by a
full-time syllabus construction group under the guidance of the
Senior Science Syllabus Commitice and introduced to schools on a
trial basis at the ginning of 1970.

The course should contain compulsory strands of physics and
chemistry and Jwrovidc for a choice of cither biology or geology as
the third strand.

Approximately equal time atlocation should be given to cach strand.
The standard of this course should be such that each strand would
meet assumed knowledge requirements for the corresponding A
stream course in the first tertiary year.

All future s{;llabuscs should be accompanicd by a statement of
Aims and Objectives expressed in behavioural terms which deter-
mine the content of the syllabus in broad outline.

New courses should not be forced on schools. The older courses
should remain in existence and available to schools who wish 10
continue with them until the new courses have becn given a
thorough trial. No new courses should be finally approved by the
Board until it has been shown to be satisfactory by actual teaching
caperience in a cross-section of schools.

The development and trial of new courses should be fostered and
encouraged as a continuous process. There should always be a
few new courses under trial or gaining in popularity and a few
others on the wane.
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