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Reported is a conference held to develop guidelines

for the Australian Science Education Project (ASEP) , a national

project charged with producing curriculum materials for junior high

school science. Included are copies of the addresses given and

questions considered by discussion groups, and notes of the findings

of the discussion groups. Questions considered include the general

objectives of ASEP, the kinds of learning outcomes to be aimed at,

the kinds of learning experiences and materials to be provided,

questions of flexibility and sequencing, the use to be made of

previously developed materials, the integration of the materials into

the curricula of the different states, and plans for teacher

education, evaluation, and research. (EB)
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AUSTRALIAN SCIENCE EDUCATION PROJECT

GUIDELINES CONFERENCE

The ASEP Guidelines Conference was held at Farrer Hall, Monash
University, Clayton, Victoria from Sunday 18 January to Friday
23 January 1970.

General Rationale

At the Conference, a set of proposals regarding the possible directions
such a project might take were presented by the executive officers of the

Project. In presenting their proposals the Project executive followed the

basic purposes of the Project as determined by the Committee of Management.

Paralleling these proposals, a series of papers was given by persons outside
the Project, so that an alternative perspective was presented along with

the proposals. The Conference reacted to both sets of papers in syndicate
sessions and following these, plenary sessions attempted to formulate a
set of guidelines and recommendations to guide the executive in its future

actions.

The Purposes of the Conference

The purposes of the Conference were to

1 present proposals and feasible possibilities to meet the purposes
stated for the Australian Science Education Project;

2 formulate guidelines and recommendations to help determine
the direction of development and evaluation of a science education
program for grades 7-10;

3 determine the roles of the states and state bodies in the Project.

Matters Considered by the Conference

Five main topics were considered:

1 an overview of Australia's educational requirements - trends and

issues;
2 aims and objectives of the Australian Science Education Project;
3 some possible alternatives for materials development and the out-

comes expected;
4 possibilities and probabilities for evaluation of ASEP;

5 implications of a national project to the states and the nation.

* For a summary of the Australian Science Education Project's history
and present status, refer to Appendices A, C and D of Mr H.O. Howardts

paper 'The Purposes of the Australian Science Education Projects,

presented to the ASEP Conference on Monday 19 January 1970.
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AUSTRALIAN SCIENCE EDUCATION PROJECT

GUIDELINES CONFERENCE

OPENING SESSION . SUNDAY JANUARY 0

The Minister for Education and Science the Honorable

Nigel Bowen QC, NP, was introduced by Mr T.J. Ford, Acting
Assistant Director of Secondary Education in Victoria,
Vice-Chairman of the Committee of Management.

A summary of Mr Fordls opening remarks appears below.

In an initial statement he apologized for the absence of the
Chairman of the Committee of Management, MI, A.O. McPherson,

who was unable to attend due to recent illness. In his

remarks prior to introducing the Minister, Mi. Ford expanded

on the ideas presented in the following paragraphs:

Contrast can be drawn between a "Philosophy of Things"
and a "Philosophy of Ideas" and words of common usage such

as materialism, permissive society, altruism are related to

these philosophies. We seem to be in an era where Things
overwhelm Ideas.

It is difficult to make convincing measures in the field
of production of Ideas, consequently the Project may never be
able to make an adequate measure of its own success, may never
be able to convince its sponsors and consumers as to whether
it is a success or not.

However, it is interesting that this is a particular
venture in that our major National organization, the
Commonwealth Government, has seen fit to sponsor a major
Project in the field of Ideas where it can expect no
immediately tangible product.

It my plivilege to welcome The Minister for Education
and Science and to ask him to formally open the Conference.
I should assure him that this gathering is as fine and varied
a group of Science educators as one could wish to collect.
Its range is wide and deep; we can only hope that because of
its diversity it does not conic to uncompromising situations
nor to compromises which produce a nebulous charter for the
Project. I believe that we can guarantee you an optimistic
start.
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OPnINING ADDRESS

- The Hon. Nigel Bowen, QC, NP, Minister for Education and Science

Er Ford, Ladies and Gentlemen -

May I first of all say how pleased I am to have the opportunity

of being with you at the opening of this Conference and being invit.

ed to say a few words to you. Perhaps I should also thank you for

the very enjoyable lunch which we have just had. I am particularly

pleased to see such an expert and representative gathering which

Mr Ford has described, gathered together for this Conference. I

believe that this is a significant event in the history of Australian

education for this is the first time that all the States and the

Commonwealth have joined together to sponsor a curriculum develop-

ment Project. Now the results of this Project are likely to be

felt in most of the secondary schools in Australia, assuming it is

fruitful and I hope it will be. That is not all. This Project

should demonstrate the benefits of large-scale curriculum projects

and I hope be the fore-runner of more such projects to improve the

quality of education, both secondary and primary.

Education in Australia these days is a very large enterprise,

as you people would know. There are more than 9800 schools both
Govemment and Independent in this country - nearly 10,000 schools.

Their total enrolment in 1969 was 2.7 million or 22% of the total
population of our country and these children are taught by a teach-

ing force of about109,000 teachers. The expenditure on it is big

money. The current cost, distinct from capital, Australia-wide

in the 1968-1969 year was approximately $800 million, and the
estimated expenditure of the 1969-1970 year $900 million. If one

added the capital cost in the first of those two years, it was

$204 million taking that year to a thousand million dollars for

education. The estimate for the current financial year in capital

costs is of the order of $230 million.

Now, returning to the student population, which we have seen

as 22%2 I would suggest that one of the most significant develop.

ments in recent years has been the enhanced retention power of

the secondary school. As recently as 15 years ago, 18% of the
15-18 age group were in full-time secondary education. The
percentage in 1968 stood at 40%. That is from 18% to 40% in a
relatively short period of time and I feel quite certain that that
figure for retention in secondary school in that age group is going
to continue to rise in the years ahead. Now this develc7ment
results I suppose, partly from the rise of the general level of
affluence in the community as a whole. Increasingly parents are
able, though often not without sacrifice, to guarantee their
ohtldmon not only a primary education but a fairly good secondary
education and there is an increasing awareness of the value of

this secondary education and indeed tertiary education for their
children amongst parents in the community.

The influence of these factors is reflected in the gradual
upward extension of the period of compulsory schooling. The
minimum school leaving age in Australia now stands around 15 to
16 years, so that it has been going up. Secondary school
enrolments in the various States are expanding rapidly and much
faster than the primary enrolments or faster than the growth in
the population as a whole. While the Australian population
between 1954 and 1968 grew by 34%, the secondary school population
increased by 121% in the same period. In the same period,
primary enrolments increased by only 43%. Now this in itself
has imposed a very heavy burden on the secondary school system
in terms of the provision of teachers, buildings and equipment,
and everyone connected with Government is wo1.1 aware of the
pressures coming from this burden which has been imposed.



_3_

Anothee important aspect of the current situation in secondary
schools is that the range of intellectual and other abilities of
students passing through the schools, Particularly in the senior
years which have been extended (as by the Wyndham scheme in New South
Wales) has broadened considerably. Now to cater for the full
range of talents in terms of what to teach and how to teach it has
become one of the major problems of education systems.

Now in the past when the community at large was able to afford
not much more than a rudimentary education for its childrenlor most
of them, the question of what to teach was rsually answered simply
and fairly directly. The school syllabus was generally centrally
determined, extrcnoly detailed and rigidly enforced. There was
not much opportunity for teachers to exercise initiative. The
lessons tended to be formal with few concessions to any individual
differences between Pupils in interests or indeed in the rate of
their learning. We know the picture. You had perhaps rows of
pupils seated behind desks, the teacher before the class equipped
with chalk, blackboard and even in some cases a cane, possibly
wearing an academic gown for respectability's sake. The chalk,
talk and drill was the method and sometimes the pupils even chanted
their lessons in unison. I can remember a chanting of verbs in
Latin and so on. The main emphasis was on the absorption by the
pupil of a given set of facts and rote learning was the rule.

Such an education, though it was relatively primitive by our
notions today, was not worthless of course. The cultural,
scientific and industrial achievements of OUT fathers and our
grandfathers generations bear testimony to the rise in educational
standards of their day. But characteristically mankind has net
been content to rest on past achievements and standards and in the
classrooms in the last few decades we have witnessed great changes
in approach and in method.

I suppose in the first place the gradual improvement in teacher
education has lessened the necessity for education authorities to
Prescribe every aspect of the school syllabus. Suggestion has
tended to replace prescription. Teachers are now being encouraged
more to make their own selections of material depending on their
pupil's interests, and their own areas of special knowledge. At
the same time psychology has shed some new light on the learning
process itself, and more importantly, on the nature and extent of
individual differences in type and in the level of ability. This
has led, I suggest, to a shift in emphasis from teaching to
learning, or as I would prefer to thinhlto a more balanced
reletionship between the activity of teaching and the activity of
learning. Now old-time concepts of education saw the teacher more
as dominant, almost as an actor performing before an audience, the
child receptive but basically passive, but today we tend to see the
child, I believe? and I emphasize the singular, "child" as a much
more active participant. The child is after all an individual,
and his intellectual, aesthetic and emotional development is the
essential purpose of the education.

So we see memorization of facts per se giving way to the
understanding of concepts, relationships and functions. I
believe now we are seeing the gradual replacement of mass
instruction by individual learning and here I should interpolate
that these changes cost money. This Science Education Project
itself covering only one fairly narrow aspect of the first four
years of secondary school will cost the Australian taxpayer
1.2 million dollars. I believe he will get his money's worth
and more but it is the kind of price which, multiplied many times
over the whole field of education, the community has to pay in
order to support current trends, modern trends in teaching.



We are witnessinr also an eytension in the scope and purpose
of schooling beyond in'ucliectual development alone towards a
conscious approach to the formation of attitudosland this is only
realistic. Thc school child spel-Al upwards of 6 !lours a day at
school and at the secondary level, he probably spends several
more hours a week on school work,and the situations he meets with
at school and the materials that he studies there and at home are
bound to influence his attitudes, probably permanently. It is
incumbent on educators therefore to ensure as far as they can that
the young person is encouraged to develop an outgoing approach to
others, take a full account of the desires and the feelings of
others and to love his neighbour as himself.

It is my belief that the trends to which I have referred arc
desirable and that they should be supported and reinforced. A
rising level in the education in the community is essential to
Australia's continuing development, and I am not referring solely
to the gross national product. I would emphasize the importance
of strong and purposeful educational programmes in the sciences and
technology which have played so vital a role in enabling mankind
effectively to turn resources to account. I emphasize the
importance of strength in this field, Our maximum returns are
likely to be derived from education, if it provides adequate
opportunities for individuals to develop their abilities to the
full extent, and the Project with which you are currently concerned
and are going to be dealing with in this Conference is directed
towards that end.

After all, individual teachers and individual schools can do a
great deal in devising special approaches and methods tailored to
the particular needs of their pupils2 but it seems to me as a
layman, and I am very much a layman in this field I confess, the
problem over all of designing curricula are much too numerous and
wide-ranging to be capable of solution by individual teachers or
even by small groups of teachers to the best advantage.

For one thing, the sum total of knowledge is expanding so
rapidly. We are told that the amount of information available to
the literate world is doubling each 15 years or so and no teacher
on his own can keep up with this. Indeed I don't think teachers
are fed as well as say a lawyer; with law journals constantly
coming out or as well as a doctor.

For another, research efforts in say, psychology, education
and related fields arc resulting continually in new and changed
theories of teaching and this is compounded by the fragmentation
of teaching itself, You see books and articles being published
on special educational problems of the physically and the mentally
handicapped or the emotionally disturbed or the socially deprived
or some other group, and any class of 30 to 35 children could
include representatives of all or most of these groups. In such
a plethora a normal child might seem almost unusual, but in the
circumstances I have been outlining the scope for the large-scale
effort in curriculum development involving a team of experts and
drawing on the spe,ial knowledge of a wide range of consultants
is obviousland this is not to deny the right or even responsibil-
ity of individual teachers, as I said, to innovate in their own
fields to meet the particular problems they are confronting. I
am not advocating a return to the centrally-determined prescribed
syllabus. On the contrary, T believe it is incumbent on those
working on large-scale curriculum projects to provide for a wide
range of individual differences to take account of the desirability
of some diversity.



What I am suggesting is that a major curriculum revision is
only likely to bo successful if it is undertaken on a broad scale.
The present Prime Minister recognized this when, as Minister for
Education and Science, ho offered Commonwealth Government involve-
ment in curriculum development. The States1 of course, are
primarily responsible for their oun efforts in this field, but the
Commonwealth Government did feel that there were likely to be
opportunities for efforts beyond the resources of the single State.
It is therefore prepared to consider proposals and remains prepared
to consider proposals for curriculum development projects, provided
these are put forward by two or more States. A second aspect here
is that there are obvious national economies in a co-operative
project in which all or several States might participate, pooling
knowledge and skills.

There should be several educational advantages to be derived
from the large-scale project. A greater range and probably a
higher level of expertise can be brought together to bear on the
particular project. Secondly, there should be the opportunity to
carry the exercise through all stages, encompassing the curriculum
itself and the supporting materials, and thirdly there will be an
opportunity to provide for a wider range of interests and abilities
in subject matter, methods of presentation, and supporting materials.
The result of the large-scale project could be a product of notice-
ably higher quality to the advantage of both teachers and pupils.

The large-scale cooperative project will of course be more
expensive and more difficult to organize and carry through and its
project product will reach into far more schools and touch the
educational experience of far more students. Indeed, the future
of science curricula which will flow if you come up with fruitful
guidelines which are then carried forward, means that the
future in this field is to some extent in your hands for Australia,
and it is something not to be approached lightly. The Project
team, as a team and individuals, must be quite clear about their
objectives and standards and keep these before themselves at all
times. It is the purpose of this Conference to consider these
matters and to lay down the guidelines.

I thought; having said that, I would like to leave one or
two thoughts with you of a general nature, not original but I believe
perhaps worth repeating. The first relates to relevance. I
suggest that it is of the first importance that what is taught in
any course and indeed in school generally should be demonstratively
relevant to the students! on life, both in the future and in the
here and now;and students will reject quite rightly that which they
regard as irrelevant. I think it was George Bernard Shaw who said
that his education was only interrupted by his schooling.

My second point is that all elements of schooling and hence
this particular project must be concerned to create and maintain
in the child a sense of curiosity and wonder in the world around
him, such that he will strive for its preservation and better-
ment.

Thirdly, I believe that the school etould encourage the child
to involve himself in society and to feel a concern for his fellow-
men, even if this falls short of going into politics.

Fourthly, the child should derive from his school experiences
a respect for himself, born of the knowledge Lhat he has a worth-
while part to play both in the school and in tae adult world,
which he will shortly join.
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Above all I believe the schools must aim to develop in the
individual child the ability to cope with life through providing
the opportunity to plan the use of his time and to select
activities. It is no good having a secondary school system
that produces students who when they go on to the university -
a very narrow section of the world - find themselves completely
unable to cope with it. Still less, to produce people who come
out from schools or universities to a world Inich is materially
very different and presents many more opportunities than the
world did say 50 years ago, and find themselves unable to cope
with it - going either into a mental home or to alcohol or drugs.
There is a lack, I think, at the present time of relating the
education sufficiently to the ability to cope with the modern
world as we have made it today.

I hope that you will give some consideration to these
thoughts as you deliberate in the course of the next few days and
I would like to end my remarks by saying how pleased I am that
this Conference is in fact being held. The concept of the
Guidelines Conference seems to me to be a good one and in an
enterprise such as this, with the complexity and duration of
this one, the importance of adequate planning in terms of overall
objectives, approaches and methods can hardly be overemphasized.
I feel confident in the outcome of the Conference and of the
Project as a whole9 and I would like to say that I wish you well
at this stage of the Conference. It gives me great pleasure to
declare the Conference officially open.



TRENDS AND T.:3"..f4YES IN AUSTR.i:ILIAN EDUCATION AND THEIR
IVPLIOATIONS FOR THE PLACE OF SCIENOE IN AUSTRALIAN
SECONDARv SCHOOLS

C. Redford
A, S. Et,P, 0-nference,/ January 1970

This paper is one mate's attempt to isolate from the flux of
change of the tast decade some of those items cod elements which he seas
ae- having most sigetificonce for those in the next decade who,/ in secondary
schools, will be concerned with '<Banning science (led learning about scienceo
or with setting the conditions which will make that learning expeditious and
efficient. Significance. that is for the taught and for those who teach
them;,

I want first to discuss the social context in which secondary
education takes place. because schools and what goes on in them cannot
be divorced from that context and in fact is determined to a great extentby it, I wart then to discuss trends and issues at the system level
referring particularly to contrary tendencies in centralizationo to
relaxation in prescription. and to the development of a national outiooko
A consideration of school and class organization will follow° It will need
to be concerned amongst other matters with the increasing freedom and
autonomy of schools, with the relation of curricula syllabuses and cotrses
of study to community and individual needs, and with integrated curricula.
Teachers will then be dealt with under aspects such as the quality and
extent of training and preparation° their dilemma in choosing between
objectivity or neutrality and commitment. their, role in choosing experiences
adapted to their students and the community they come frame I will at
appropriate points relate the matters referred to to the purpose of this
conference - Science education for the junior secondary school pupil.

The Social Context

I begin therefore with a discussion of what I think are some of
the important features of our social context which education cannot ignore.

We live in a political democracy with considerable freedom of
expression and considerable :freedom to convince others, if we cano and need
tol of our point of view. We have some say in the social and other policies
which guide or regulate our private and our public life, Our belief in the
system rests upon a faith that men and women can make rational decisions
when presented with argument and courxtereargument, are able to recognise
and then to separate truth and falsity./ are willing to seek out evidence or
to suspend judgment in its absence, can recognize that often their
judgments between possible alternatives rest upon sets of values which are
only partly the distillation of their experience and can therefore often not
be wholly buttressed by evidence° end can accept that although social
conditions affect behaviour in ways that are largely preditableo there are
still maw aspects of human behaviour in groups and in society which are notpredictable with any certainty. Social and economic policies by their
nature are forward looking, and new policies rarely have experimental
evidence about results to goide theme They may be, of course, and often
are, based on facts collected over time in on unplanned way, or on facts
gathered specifically, and according to a piano as a basis to determine
policy.,

For *such a system to run with moderate efficiency and with
satisfaction to al l, it needs people with many different kinds of competence
according to the level at which they operate - advising on policy', determining
policy implementing it and just plain living with it which is what most of us
have to do, It is for the last named level that the great majority of us must
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be prepared by our school and post school experiences,. Some few of
us will be as expert as the advisers and the policy makers : the rest of uswill have at cur disposal in c. *ppraising the quality and effect of policies,
powers of observation, ability to organize and interpret observational and
other datav ability to communicate orally and in writing° willingness to
organize and to use the social machinery available to us to discard, or to
alter the policy, or to find it good erough to warrant effort in its
improvement,

I have spoken as though the matters of concern were public
governmental policies only.: I do not want to limit them in this way, because
there are policies operated by our commercial crd industrial concerns, our
commercial moss media which are under mihirnal social control but which
affect our present and future life and about which we need to exercise the
same kind of competence in appraisal that we should exercise constantly
about public policies,

By the time they leave school the majority of the population will
have had all the formalized and externally controlled learning of any
subject/ including science, that they will ever haven Some will dabblein special fields, some will continue personal and private enquiry in
matters of interest, but for most their future contact with those aspects of
the study of the structure and operation of inanimate and animate things,
which we at present deal with as science, will be linilted to the occasional
newspaper, magazine, or television progrernme, Given this situation
ivhat contribution can the scientific knowledge, skillet and understanding
obtained at school mite to the effectiveness of an individual's participationin our society?

Because of the complexity of the society we live in, and the
great variety of problems, policies, and social and other practices
affecting the individual in that society, educators have responded by trying,
before the majority of children leave school, to give them some understanding
of a number of the fields of knowledge upon which those problems, policiesand practices rest° I do not need in this Setting to go into detail of such
facets as health, consumer education, the study of society, the expressive
and creative arts, the study of literature and of communication, and the study
of science either in its several disciplines or in integrated form, Nor doI need to explain further other more general objectives behind the selection
of the sum of the school experiences : the objectives of developing the
attitude of interest in further study and learning, the habit of enquiry, the
practice of suspended judgment on decisions where this is possible until datais available, the acceptance of the need often to act on the basis of reasoned
analysis o f data because it is not possible to conduct many social
experiments in miniature°

The informed and participating citizen is a protean figure°
There is no immutable iormulo for his creation by format education0 Thereis no doubt that because informed public discussion of the problems
constantly arising in it is regarded as essential . in the kind of society we
at present prefer, and because these problems cover the whole gamut of
human knowledge, the trend in recent years has been towards as broad an
education as possible, and as little specialization as possible, Lc b at
least the end of the tenth year of schooling. We are uncertain as yet about
the respective places of knowledge of facts, generalizations, principles
and so on, of skills in using them, and of the attitudes and habits: of thought
that grow with and upon them i So far as science is concerned, it takesits place in the oeericulum of studies and experiences because the routinesof our lives, and the very organization of our society, rest on applications
of the knowledge it has acquired, andbecause.we now have no doubt that beforethe end of this century, and well within the lifetime of the children we oreintending to oftect by our deliberations here, increases in knowledge and
in its appilk,i:Axions will alter those routines and may require some
reorganization To leave a participating citizen ignorant of the nature of



that knowledgen ot least scree of its key concepts. and of how these have
been acquired end put to usev seems to ue to be inhunan.

R. uet..xl to write stories" Eronowski 'wrote in '1956
'in which tail elegoet a:egineers ce'sr,:nistercd with justice a society in which
other people had nothing to do except to be happy, But a world run by
cpscialists for the ignoecnt ise and will te a slave world. By leaving
science to be the vocation isiof specialists. we are betraying democracy°. ,0"
(Quoted in UNESCC'2 pourier August-September 1969. Pt62)

More and more are staying at school longer and longer, We are
not quite at the stage where we can claim that the folkhero is one who has
made his way in the world despite the fact that he left education before he
completed his postgraduate studies. but the idea is there

We live in a time of rapid change in the use of machinery to help
us to control cstd to use our environment in order to improve the comfort af
our living and the speed and effectiveness of the work we do for, that
purpose, To understand that machinery and to service it, to improve upon
it for the purposes it serves, to develop new applications of available
knowledge of nature. man and machines - and to understand and improve the
operation} of the many new controlling. executive and servicing functicns
that have developed along with the machinery. we have needed to develop new
skills and to improve on old ones. It is difficult to know whether it Is these
needs along which have led to a rapid increase in the average length of
schooling. or 'Whether other factors have also had some influence. or whether
it is the availability of children with longer schooling which has led to the
lifting of qualifications for many occupations entered direct from schooling
as well as those expected from those entering higher education,

It is not easy to know whether it is specific knowledge. or skill.
which Is looked for by employers or those providing further or higher
education and if so at what level. or whether it is some combination of
physiological maturity. attitt de. social poise and general knowledge which is
sought - either because it is sufficient in itself for present and foreseen needs
in the particular occupation (which is improbable) or because in the employer7s
view (arid probably experience) this combination is a good predictor of
ability to learn the specific occupational skills. and to deal successfully with
the further study required to advance in the occupation°

If specific skill or knowledge is sought we do not seem to know
what it is; if it is the level of personal development. we do not know what part
particular subjects play; r it is the predictive value of the combinations
the weig4ets of the several eirements are unknown In this situation it is not
possible to knew what the specific value of any particular subject is unless
it is required as a prerequisite to further study of the same subject; even
then we need to be certain that the further study mires the preliminary
wank and cannot proceed without it,

I find it difficult to separate. in my own thinking, the respbnses
to the two related trends of longer schooling for a higher proportion of the
population and the demand for higher qualifications, The trends have been
towards a more general curriculum in the early secondary yearsea nd for
either adaptations of existing courses. or the development of different courses,
for those finding little success in dealing with courses designed for those
aspiring,. to further education beyond Grade 10.,

There have been two principles embedded in this trend, sometimes
implicit rather than explicit, The first has been a combination of a belief
in the value of a common and a general education for all so that there would
be a common basis for communication among the members of the Australian
community and of a belief that while at school tie adolescent should have a
degree of success in studies that were relevant to his assessed needs and
appropriate to his ability and to his desire to benefit from school 2) The
second principle has: to keep options open for appropriate later studies
as long as possible, so that thosd continuing to the end of secondary
Schooling would not be penalimed by Mistakes in earlier selection of subjects°



It is not difficult to discern increasing doubt about the
suitability of much of the content of the subjects that still form the stap)e of
secondary education and whether the greater part of the curriculum in
the secondary school is relevant to the present needs of the majority of
adolescents.

And as a higher and higher proportion of a generation completes
secondary scho.s1 and enters a greater variety of occupations and of tertiary
institutions, with new and different needs and courses from those to which
we have been accustomed, there is less disposition to accept the purpose of
the last two years of secondary school as mainly a preparation for a terminal
examination which qualifies for further study, and to see those years in very
much the same light as the 3arlier ones that is, concerned with a general
education primarily concerned with the development of the informed and
participating citizen rather than the informed and aspiring merrber of
tertiary educated elite. Ie have passed through, or are nearly through, the
transition phase between a complete secondary course designed as
preparation for tertiary sty leqess and a complete secondary course seen as
one of general education for all.", a transition stage In which the first part
of secondary was seen as an educational stage in its own right, and the later
part as preparatory, We are approaching the stage where all interests
are to be served, whether these are for maximum personal benefit from the
broadening effect of studies of man's social, spiritual, and material
achievements cnd errors, or for the intensive and deeper study and
understanding of particular areas of knowledge, or for the development of
greater skill in performing some process such as artistic or verbal
communication, or the interpretation of the performance of others. The
specific needs of those aiming for further education will not be overlooked,
but they will be more varied than they were, and the prestige of the studies
they undertake will be less exclusive, although still important.

The technology which applies to our human condition the advances
in knowledge made by scientists anywhere in the world, is ubiquity Is and so
are the problems which it has created, Many of them have been unforeseen,
and the ill effects of uncontrolled use of knowledge have been slow to appear,
Whether they have created problems or not, the uses of knowledge through
technology have changed, are changing, and will change our environments'
I believe the awareness of the effects of the uncontrolled applications of
knowledge, and the applications in ways not foreseen by those whose work
produced the knowledge and the ways of applying it for human purposes, have
led many scientists themselves to a commitmet to several interrelated views:

That knowledge is no man's preserve and that its use should benefit
all regardless of affluence or nationality;

That those who produce the knowledge cannot remain indifferent to
the uses to which it is put, and have an obligation to speak out about
its uses,

The passionate search for truth to which they are dedicated must
be accompanied, many feel, by an equally passionate concern for all humanity
who are heirs to that teth, If, as seems true, the other studies engaged in
by schools do not lead to such concern, then those who teach and learn of and
about science must accept a direct responsibility, and adopt the development
of concern about how its applications are used or are to be used, as one of
their objectives, To include teaching and learning about such matters as
pollution or conservation is not, they believe, enough : neutrality and lack
of commitment to improve current s ituations are not acceptable,

This may not be clearly enough documented yet to be a trend; itis, however, a real issue, and one that I believe no attempt to teach science
can now ignore, On it, a stance must be taken,

While I am discussing this kind of social involvement of the
scientist in the effects of his works, I think I must refer also to the view that
many of the problems of modern society may be resolved by the same processes



of observation, analysis, interpretation and presumably experiment as
have been used with non-human materials and by scientists with the some
kind of training* I find it difficult to bolieve that a study in depth of
atomic fission is a preparation for reso'viro problems of urban renewal,
or of syrraptsc transmission a preparation for resolving the problems of
human aggression, The idea, however, does raise the issue whether
science as at present conceived as a school subject out to be more
widely conceived to incorporate many aspects of what we at present call
social science° It would lead to some interesting views on the nature of
knowledge, on the variability and invariability of human behaviour under
varying external conditions, and on the transferrability from one field of
analysis to another of processes and concepts° Who would provide the
outlines of problems to be considered and the principles, generalizations
and syntheses to be dealt with?

Scientists themselves need to be aware of views aboLt4 some of
the spectacular achievements arising from their sprorko I have time for
several only0

Quoted in Phi Delta Kappan Sep° 1969, Editorial P.1

Ralph Abernathy :
is A society that can resolve to conquer space, to put a man in a place
where in ages past it was considered that only God could reach e o

deserves both our acclaim and our contempt 00 acclaim for
achievement and contempt for bizarre social values° For though it
has had the capacity to meet extraordinary challenges, it has failed
to use its ability to rid itself of the scourges of racism, poverty
and waro"

Lewis ivlumford :
"Any square mile of inhabited earth has more significance for man's
future than all the planets in our solar system, It is not the
outermost reaches of space, but the innermost recesses of the human
soul that now demand our most intense exploration and cultivation otOoo
The prime task of our age is not to conquer space but to overcome
the institutionalized irrationalities that have sacrificed the values of
life to the expansion of powe-, in all its demoralizing and dehumanizing
terms°

There are many other aspects of the social context that I should
deal with at length, but will not because of limitations of time I merely
list them as necessary for consideratic-i and for the working out of
impl icationso

We are more concerned than heretofore about the underprivileged
families and the children who come from them, and more familiar with at
least some of the deficiencies and differences in language, in concepts. in
modes of analysis, and in attitude, which arise because of the relative
poverty of such familiesa

Our adolescents are closer in experience to adults than we were
as adolescents to our adult seniors, and orobablv more knowledgeable°
Their out-of-school experiences are probably more educative, in all sorts
of ways, than we-can understand; their awareness of technology and its
effects and their readiness to accept that knowledge is constantly being
added to, makes a potentially very ready group to work with°

Lifelong education is as yet for most of us a theory rather than
a reality, but there are already occupations which we knew which have
almost disappeared, and mcny that we know nothing of at present will be
engaging our children's children° Change in needed skills, innovations
in organizing knowledge, and greater leisure for the use of prsonal skills
in the service of private interests will require the elaboratidn of post-school
education on a part-time as well as a full-time basis° We can look to our



schools being mach more extens.ively used,, tend much more expensively
oquippedt to eerve seat reeds, end it is inconceivable that in such
Ss3itings .s hoof edwtetion will not benefit from the more direct associct on
between school cid community,:

Lastly, schools are now operating in a context of public
concern (7;)01.1t educotion which has not been experienced for many decades
paste Parents are divided in their viewso Soave are satisfied with ,hat
their children are doings and how they are developing,: Others are not.
Those who aro dissatisfied haves for the most part, had their dissatisfaction
whetted, if not initiated and developed, by professional realization and
discussion of the gaps between recognized possibilities and actual
achievement, Although mostiof the dissatisfaction is at present directed
to material thingss not all of it is, (led there is a growing interest in the
nature of cuericulum and in the specification of its oblectivese

System Trend;
skVIWAIMIW101.7.1...WM.2.4.1.411

Mey I move now to trends and issues at the system level° As
I indicated earlier I want to deal with apparently contrary tendencies in
planning and in curriculum developmento The apparent contradictions arethese between the gro wing involvement of the Commonwealth Government inmatters related to non-tertiary education, and the increasing freedom being
given to schools in all kinds of matters; between the growing sense of the
need for coordination and control over developments in tertiary education,
other than teachers colleges, at both Commonwealth and State levels, and
the growing sense of the need to give more responsibility to local communities
and to the local principals and staffs of schools, in primary and secondaryeducation, I referred to them as moarently contrary tendencies; because
I do not think thetiture real opposing ones What I think is happening is
that centralized control as we ive known it, exercised through the Statesin regard to primary and secondary schools° teachers' colleges, and some
aspects of technic& tertiary education Is being increasingly felt to be
ir.e.ificient by all those involved because it makes insufficient use of the
capabilities of qualified individuals in.the institutions which are the kernel
of the process of education° while we are still Seeking out those matters onwhich in the Interests of the pupils, or students9 co-ordination is necessaryto ensure real equality between the institutions°

Zconomy of scales rationalization of resources, efficient systems
of control are being expounded on the one hand by rear agement theorists
concerned with government and industry ° along with the encouragement of
initiative and the developments through resporviibility, of individual talent°In education administrative theory appears stilt uncertain of its stance as
regards the professional freedom of the individual teacher and the degree ofcontrol to be exercised by the community over his activities°

Because we hove become accustomed to look hard at centralization
at State levels9 and to seek out ways in which greater freedom can be given
to the individual school and teacher, we are prone to look with suspicion at
any moves which appear to imply control, or direction, or co-ordination at
the national level, tending to see in these, at a point more remote from
direct concern with students than a central State authority, a reimposition ofa type of control which the States see. it necessary to loosens if not toabandon6

Yet at the same time there appears to be growing steadily anational outlook6 Collaboration between States is increasing and
consultation between Commonwealth and States is becoming a matter of case
on an increasing range of matters, Profe'ssional collaboration is morefrequent r people move more easily across Stote, boundaries a ideas are



cornmon property as they hove not been before : Canberra is in the news
more frequently s the very conflicts between State Premiers and the
Federal Government underline that we are one country and underscore
the irrelevance of State boundies in many issues°

Children in ow schools, and students in other educational
institutions, are Australians° I believe this common factor Is looming
larger in all our thinking and particularly in thinking devoted to the courses
of study in abject areas, or the selection of areas of study %here subjects
are not popular° We still of course for the most part develop curricula and
their separate parts on a State basis because that is how our systems are
organized, and overall system organization is on a similar basis° Any
moves to decentralize ackninistrat ion, or to give freedom to individual schools,
are still within the framework of State laws and regulations° The trend is
clearly, however, towards more collaboration between authorities in the
several States to enstre that ideas and experience are shared, while
transferring within the States greater and greater responsibilities to
community and to teacher° In much of the collaboration the Commonweal th
plays no part, and never has done so, but the establishment of the Ministry
and the growing interest in education both initiated by and forced on the
Commoidwe.ilth Government has produced mechanisms for collaboration between
governments which encourage and facilitate it° As I see it, therefore, we
tend to Ilink now about curriculum in more Australia-wide terms than
formerly, and with more. interest in what others are doing, but still Insist
that each unit of administration has the right to choose what it should do
about curriculum in terms of its components, its, preacriptions on content
and times of study, and its organization° If the unit of administration for
curriculum is the State, this may mean prescription of a course of study:
increasingly at the junior secondary, level for particular courses it means
that choke of courses of study in particular subjects is the prerogative of
the school with advice,and assistance bei ng provided by a central
administration through consultancies and advisory systems, and the provision
of uniform facilities° I believe there are several issues here to which
insufficient attention has been given, and I can refer only cursorily to therm,
One is the case for and against a centrally prescribed as against other
approaches to school curriculum, with complete freedom to the individual
school as the other extreme. A second is that of evaluation when freedom is
widespread; and associated with evaluation the applications of educational
sanctions° A thjrd is the preparation of teachers when freedom for the
teacher is a real ity° Behind all of these is the function of the community"
as a whole in determining objectives and allocating resources, and the
extent to which it is prepared to allot responsibility for attaining system,
school and subject or specific content or process objectives to professionals
with various responsibilities°

If it be held that a school selects its objectives, is it within any
general framework, and where is this to be found? Who builds it? Who
is the school - principals or all or a segment of staff, or parents, or pupils,
or some combination of them? If a teacher may choose what he teaches,
and to what end - which is implied in most of the statements one reads about
freedom in choice of curriculum e are there no urn its or checks except his
own? Are any controls needed? Are there any at all, or are there
controls by colleagues in other subjects, or in his own subject, or in his own
particular group of colleagues if he is a matter of an integrated general
studies or integrated curriculum programme? It is all very well to say that
one should trust the professional integrity of the teachero I would e but only
because I think there Is still some general consensus about objectives°
We can give freedom to on individual school or teacher, I think, only within
such a general consensus, Otherwise we give too much power over of vr
people's lives to an individual who can be idiosyncratic without those whose
lives are affected being able, for the most part, to do anything about it, or
to know until it is too late, that they were being guided in idiosyncratic ways,
In the extreme form it is not hard to see this situation:

A teacher who Is never evaluated by any competent colleague,
who is free to teach what he wants to, when he wants to, for any
objective he chooses, to children who are compelled to attend,
who have no means of knowing whether their fare is good, bad or



inclifferentt and Weo have no form of extsrial evaluation to
refer to where thero is no market judgment° on a teacher°
and dismissal for incompetence is rare°

Truly we place a tremendous relionce on pre-service education in-service
education and professional integrity° They must be very good indeed to
give us the equanimity we should have that all children are receiving a
broad education of good quality and not a narrow conditioning based on a
very limited offering of knowledge and experienee°

latacieszta

Those who prepare teachers for their work in secondary sd-coolsr,
to teach science), have no easy taste and must° in fact, five with a great
deal of uncertainty° I OM not referring to the scientists as such dealing
with science and teaching it at tertiary level in universitiesu in institutes°
and in colleges° I know that many of them are uncertain about what
should be in their courses° and what sort of person ought to be coming
out at the end of it But by and large few of thorn have expressed publicly
any concern about what I think are the principal objectives - to prepare
someone) who knows enough about his particular brand of science to be
able to apply it usefully°

It is those who are preparing scierikiv.its of this kind to teach
children about science who must be uncertain° They must prepare their
students for situations ranging from following course to creating one° from
the most formal teaching situation to the most unstructured one of joint
seeking after knowledge° They must be concelnned with alternatives in
methods of presentation to human subjects rang in understanding from
ccmplote ignorance and naivete to something citen like sophistication and
mastery° The presentation may be of content or of process° it must take
full account of the different needs of the children receiving it° their different
modes of learning-and their different rates of learning° while at the same
time it must ensure some degree of common understanding° .They must
prepare a teacher to take =replete responsibility or to be alimeMber of a
team taking responsibility at a particular level or for some aspects only of
a course ranging over various age and form levels° They must help them
to a more complete understanding of the fundamental concepts and
knowledge and "ails relating to the disciplines in which they have spent their
tertiary studyc and° in terms of the view I took earlier about the social
concern of the scientist° to be informed about the social consequences of
current opplicaticns of the knowledge of their disciplines° And as though
these complexities in preparation were not enough these teachers must be
made competent to evaluate their own performance as teachers in terms of
their chosen objectives° through measurement of the growth in knowledge°
skill g understanding and attitudes in their students°

The trend over recent years has therefore been away from any
specific methodology of teaching° with more attention being given to the
nature of the child and his needs° arid to the processes by which scientific
knowledge is added to° The issue is still what is the best combination of
knowledge° understanding of process° and attitude towards science for each
individual student9 if science is to be a crucial factor in his development as
a person°

Well e there it iso Let me recapitulatle briefly9 the trends and
issues I have referred too



Cenc'e.;:e:cez

Teo ceed eeel tieiee`...7rg citizen ie receiving more
ceni neee., 5eeref Feotot eol'eee..ice to equip him Co ho.lo to for.vnu>ote or
to eetleezeonj cr eveiteeee pelietee cod ;n the society of

le en coze:Ivo pont- Le i.*0 general qtmlities suth
dellie/ to assees are; tntereeet evidence which ecence s adempting to

velop, specific knoteledge is being riven of the key concepts of soignee
of e.n;.ch the opplications coo offectim the routines and organization of
rer persceral sec-A& I ivese

Mere educe:leen is beirg sat by more people both for the better
quatilicoticne noezled for an increasing range of professional technical and
err eiee job.s, or for- ths qualificatio,a expected for many of the' jobs With
ire sc.-1-1i:o- yelens were acier.vately handled by those with less educationr, and
for 'eeir c;snero.i educetion. Thera is growing doubt about whether courses
of study c the traditional kind are necessary even far preparatory studies
for those procceacling to forther educations end growing certainty tie4t they
are rot the best for the gene.,ral education required by the increresing numbers
stwirg on to =replete seconeary education but without potecific further
study in monde

-111 z first three or four yew's of secondary education are no longer
seen as necessarily preparatory for the last twos.: but are setting the fashion
for mere and more atudies of a general nature in the lost two years, The
princip:a of greatest benefit for the greatest number isn as the percentage of
a generation compieting secendary edueation increases in saxes leading to
a rec ppraise! of the nature and purpose of the curriculum of those final years0

Scientists are no longer content to be neutoal on social issues
arising from their wer*,:e and the increased knowledge it brings0 Teaching
about the sockil censequences of applications o science is becoming as
importent as teat:: inn science end abc.ext its applications And approaching
social problems with the procedures which have added to knowledge in
int-animate or nc.:ne:-.urnan nature is being advocated by more of the latter kind
of scientistt The inclozion of those aspects of social science et!hith use
procedures accepteble as leading to permanent additions to knowledge, as a
portport OT the steeiy we coil science is !New to he an issue of considercble
moment in the not too distant future.:

Concern with ths deficiencies of the underprivileged() awareness
of the smaller gap between the educated adolescent and the adult of less
education and sornewhot ewide experience?: lifelong educaticn, and public
ceneern with the kind of person ''put otz by the education system are all
trends containing issues which concern experiences in science

-'utter freed-CiT; is being given to individual schools and teachers in
choice of courses and approaches, The extent to which this is compatible
with equality of opportunity fee all pupils is on unresolved issued So too
is the extent to which the individual teacher can express on idiosyncratic
viewpoint except within a general framework of consensusc, The prospective
teacher under tote loge needs induction into a very complex set of :kills in
both understanding and action Iviethotiology in presentation is no longer
enough, individual child needs() czeplicotions of science, and the social
consequences of such applications must now concern every teacher, and
therefore play art in his preparations Just as does an understanding of the
refeetion of studies in science to other school activities0

iviay conclude on this not Not all subjects ore international
ass believe science is or can boo The languages of science and mathematics
are universal, Just as there is no such thing as regional science or



regional mathematics,. there is no such thing as national science and
national mathematics. It is a personal view that probably only through
such studios, with du stress placed on the lack of national boundaries
in themv will the deep conviction that mankind is on govern policies and
practices in all human affairs There parhapse we will learn to live and
to work together without regard to national boundariesv as we wino I hop
work in this week-long meeting without regard to regional oneso
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Issues in Australian Education

I have prepared the following list of a number of trends
and issues in Australian education as a general background to
my paper. 1 will refer to some of the topics listed, but not
to a great many. The list may be of use during the deliberations
of the Conference as a reminder that the development of materials
for science education is taking place in a changing scene.
Participants will undoubtedly want to add to it. I have left
space after each section for this purpose.

WCR

STDDENTS

1, Extension of period of schooling - compulsory and voluntaa.

a) Changing characteristics of the upper secondary school
population.

b) Changing motives for desiring further education.

2. Different experiences outside school because of mass media
and other technological changes.

3. Greater complexity in the society they face and tierefore
both more need for guidance and more concern with strength
and independence of judgment.

4. Different aspirations and expectations in terms of material
things, responsibilities, participation etc.

5.

6.

7.

8.

TEACHERS

1. Longer period of training for primary teachers, and a different
kind of training. Effect on children from primary school.

2. Different kinds of training in education for secondary teachers
of traditional subjects, and a greater variety of types of
training amongst teachers in secondary schools.
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Teachers (Contd.)

3. Higher percentage of young teachers.

4. Shortage of specialist teachers in subject fields - such
as graduates in Science, Mathematics, English.

5. Teachers' concern about their role and effectiveness.
Unrest about this, and lines of action proposed.

6. Desire for greater independence and autonomy.

7. Growth of professional feeling. Rise in importance of
subject associations.

8. Ancillary staff. Idea of a hierarchy of teachers in a
school based on prior training and special skill.

9.

10,

11.

12.

CURRICULUM

1. Change in Primary School e.g. Science, Maths.

2. Concern about subject separation and presence or lack of
boundaries; and therefore moves for new curricula.

3. 'Relevance' of subjects, and of content, under question.
Relevance for what is HOT clear,

4. Objectives of whole cur:iculum and its parts are under
review and assessment of achievement related to those
objectives.

5, Schools are seeking and being giVen more freedom in choosing
curriculum, subjects, syllabuses, and courses.

6. Alternative curricula and courses are being provided to
suit both interests and assessed ability.

7. General education rather than specialist preparation appears
to be popular with teachers

2 but the community is unsure
about it.
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Curriculum (Contd.)

8.

9.

10.

22,

METHODS

1. More attention to individual differences but uncertainty
about how to deal with them.

2. More pupil activity and independent study.

3. More classroom discussion and inter-pupil self help schemes.

+. Relation of method to architecture of buildings and the
planning of accommodation : libraries, laboratories, stores,
equipment itself, movement space.

5. Specialist versus General Teaching including Team Teaching.

6. Evaluation of achievement and relation to methods used with
individual children.

7

8.

9

10.



SYSTEM APD SCHOOL

1. More autonomy for principal and staff.

2. Decentralization:.

3. Removal of eiternal examinations and of frequent assessment,

4. Developinent of in- service edti."6atiOn.

5, Personnel relations being studied more closely, and role and
expeditiousness of commuhidation givenmore attention.

6. New methods of curriculuk ihavatidn;

7. Improved facilities and daii.fdi planning, including research.

8. Diversity in tertiary institutions and questioning both of
the mode of prepatatiOn for them and the nature of their
own offerings. Greater attention to transition period and
its problems..' .

9: Centralizing versus Decentralizing tendencies.

10. Use of technology such as ETV, programmed instruction, and
computers in instruction.

11.

12.

13.

GENERAL

1. Questioning the role of the school as a social and educational
institution.

2. Greater public and political interest in and concern with
education.

3. Mounting volume of professional, technical, and popular
publications about education.

4. Interest in administrative theory and practice. Apparent
conflicts between "economics of scale" and need for autonomy
for professional group.
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General (Contd.)

5. Relationship between educational effort and social and

economic development.

6. Interest in general parposes of education and the tension

between various outlooks:
e.g. "social demand" versus "manpower".

7*

8.

9*

10.

WCR

January,1970
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The broad aims of the Project and some

implications from other curriculum development

projects

morning: two papers and commentary

afternoon: syndicate discussions

evening: plenary session



THE PURPOSES OF TO

AUSTRALIAN SCIENCE EDUCATION PROJECT

Appendices : A. Ministerial press release.

B. Organisation chart.

C. ASEP committees.

D. Project activities.

1 Introduction

1.1 The Commonwealth Minister for Education and Science, in
a statement released on 30th November 1969, reviewed progress
made in the establishment of the Australian Science Education
Project (ASEP). A copy of the statement is at Appendix A.

1.2 The intent of this paper is to review the purposes of
ASEP, to note the opportunities available to the Project, then
record the rationale proposed by the executive, discuss certain
major considerations, and, finally, state the broad plans proposed
for the operation of the Project.

1.3 In this paper, "purposes" is used only in connexion with
those determined already. These purposes are listed and discussed
in Section 2 below.

1.4 It appears necessary, at the outset, to state the beliefs
of the ASEP executive about the phrase "curriculum development".
We believe that curriculum development, in the sense of designing
the child's total educational experience at school, should be
done at as close a range from the child as is possible. The
total curriculum should thus be decided in schools to meet the
broad educational aims of the schools. These aims should reflect
community expectations and student needs and aspirations, while
taking into account the stage of development of each child. These
aims will vary from teacher to teacher, school to school, and
State to State. For the executive to presume some over-arching
national philosophy of education, or to decide what the national
aims of education are, or should be, seems to be an academic
exercise quite outside its charter. It is recognized, however,
that the executive has a philosophy of education which must
influence the direction of the Project. This philosophy will
not be stated, but may be surmised from later statements regarding
science education.

1.5 Whereas the executive does not see itself in a position
to presume a national philosophy or decide national aims, it
does believe that it has a charter to explore the possible
contributions that science education, at this level, can make
to any total curriculum, and to define what these contributions
might be. By describing possible outcomes of learning exper-
iences in science, and by structuring these experiences in a
meaningful way, it can help teachers and schools decide which
learning experiences best fit the curricular demands of their
particular school. In this way, ASEP materials need not prescribe
what should be done but, rather, describe what could be done.
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1.5 (Contd.)

They will offer choices from which teachers may select. To
guide those teachers who may require it, sequences of experiences
will be outlined from which a science course, in the usual
sense, could be arranged.

1.6 The executive believes that curriculum development is
a synergic process, that progress results from the co-ordinated
effect of a number of interacting elements. Thus a stimulus
applied to any element trill cause interactions among all the elements.
If the correct stimulus is applied,progress will result. Whereas
the Project will not attempt curriculum development ab initim,
it will apply a stimulus esulting in curriculum development.

2 THE PURPOSES

2.1 The Commonwealth and the States of Australia have
determined that the purposes of the Australian Science Education
Project are:

1 to develop instructional materials in science
for use by teachers and pupils in grades 7-10
in Australian schools,

2. to carry out such evaluation of current practices
in a cross-section of Australian schools as is
necessary to ensure that Project materials are
tried in a variety of situations where the
characteristics of the school, teachers, and
students have been adequately described,

3 to produce suitable evaluative and descriptive
instruments designed for use with Project
materials,

4 to develop a model of a teacher education program
for the implementation of Project materials in
schools, and implement it in conjunction with
teacher education authorities throughout
Australia, and

5 to establish a specialist resource service for
the developers of Project materials, for trial
teachers in schools, and for other teachers
interested in Project materials but who may not
be using them in the trial situation,

and that outstanding priority is accorded by all States to
Purpose 110.1, the other four purposes to be fulfilled only in
relation to the materials that are being developed.

2,2 The executive interprets the phrase "instructional
materials" as being comprehensive. It is taken to include
printed matter, both verbal and non-verbal, equipments, specimens,
and audio-visual aids of all kinds, for use by teachers or
students.

2.3 Whereas there are many ways in which the finance made
available may have been used in connexion with science education
at the junior secondary level, the purposes stated above represent
a consensus of the contributors as to the best way of applying
the resources. Basically, the contributors accept that a



2.3 (Contd.)

pooling of resources is more likely to achieve results than if
the same resources are fragmented. Further, the contributors
believe that whereas each purpose is of vital importance it is
essential that an adqueCue proportion of the available effort
be devoted to the development of instructional materials.
A continuing task of the executive will be the maintenance of a
balance of effort to the various purposes.

2.4 It should be noted that the Project has not been charged
with responsibility for final publication of printed matter or
production of other materials. Decisions on these functions
will be made at a later date.

3 TUE OPPORTUNITIES AVAILABLE

3.1 The resources, based on the finance provided, available
to ASEP are greater than ever previously available for such a
project in Australia. There is provision for full-time staff,
for a number of committees, for the employment of consultants, for
the supply of equipment, and for time.

Staff

3.2 The organisation chart, at Appendix B, indicates the
extent of staff that will be available. The peak number of full-
time staff will be about 50, of whom a relatively small proportion
will be employed on administrative and unskilled tasks. An
early estim&te, for costing purposes, has been made that between
20 and 30 million sheets of paperwill have to be printed to allow
reasonable trials of printed matter. The preparation of masters
and the printing, collation, packaging and despatch of this amount
of material will be a formidable task.

3.3 A significant area of staffing is that entitled production.
The full-time involvement of a photographer, an editor, a graphic
artist, a laboratory technician, and an audio-visual technician,
exemplifying the advantages of pooled resources, should ensure
high quality products.

3,14 It is the hope of the executive that the large number of
professional posts will be filled by well-qualified persons from
various States and educational systems, and with a variety of
interests.

Committees

3.5 Committees have been formed. Although they appear to be
numerous they all cater for the needs of the Project.

3.6 At the grass-roots level are six State Advisory Committees.
There is a Central Advisou Gommittee. Within the Australian
Council for Educational Research there are two committees, one
dealing with professional matters, the other with business matters.
The national Committee of Management has final responsibility for
the Project.

3.7 Appendix C gives further details of ASEP committees.



Consultants

3.8 Provision has been made for the employment of consultants.
The Project will determine the number and Minds of consultants
as ne needs are revealed.

Facilities

3.9 Funds provided will ensure that adequate facilities will
be available to the staff of the Project.

3,10 In the belief that a large gap between the quality of
production of trial materials and that of final commercial
materials might contaminate evaluation studies of the trial
materials, the executive will strive to achieve a high standard
of production with trial materials. Its efforts will be assisted
by the availability of adequate reproduction facilities, an
engineering workshop, a laboratory, and photographic and audio-
visual equipment.

Time

3.11 A most significant resource, even though it is limited,
is time. The planned duration of the Project provides very
limited time for initial planning. This Conference was
authorised as a means of overcoming the shortage of time available
in the early stages. But planning will continue for three years
after the Conference so that the total time for planning appears
to be very adequate.

4 RATIONALE

4.1 The executive would like to have been able to base
Project activities on established positions relating to the
philosophy, aims, goals and objectives of Australian education.
This has been proved to be impracticable. It is therefore
necessary to declare the beliefs, shared by members of the
executivelwhich might constitute the value judgements on which
the work of the Project will be based. This Conference should
confirm, amend or add to the beliefs stated in this rationale.

4.2 Whereas the executive does not offer any comprehensive
philosophy of Australian education, or attempt to define its
aims, it does have certain specific views about the educational
process and about the nature of science which will influence
Project activities.

4.3 We believe that education, as well as being, for
is part of living. We believe that living is becoming more
complex because of the growth of total human knowledge, the
increase in the range of human skills, and the pressures of the
technological way of life. Formal education cannot hope to 00
more than sample the possible range of educational experiences.
At least in respect of those pupils who leave school early the
sample must become increasingly smaller as a proportion of the
total. If, then, formal education is to involve some learning
experiences that are vital to every citizen it is essential that
we establish criteria to enable us to determine priorities.



4.4 Je t'Itt science now has a unique obligation to
mankind arising fro..! the fact tiat it is tale basis of technology
and is therefore res)onsible Lor having; orovided the opportunities
for the generation of social issues such as pollution and the
road toll. science education :Aust., on behalf of science, accept
an obligation to lake its contribution towards resolving such
issues. Science education can :lake a special contribution through
the development of an inquisitive attitude y a respect for evidence,
and a rational process of decision-making.

Science in the Junior Secondary Curriculum

4.5 We believe that all students in Grades 7-10 should study
some science. The amount of science to be studied should be
decided by the school according to its needs. The Project will
attempt to develop sufficient science exoeriences to occupy up to
20 per cent of the time a child spends in Grades 7-10 in t Lnee
States, and at least 20 per cent of the time he spends in tirades
8-10 in three other States.

4,6 We believe that science is worth studying because it forms
an important part of our cultural heritage, because it provides a
substantial body of knowledge relevant to life in modern times;
because children get enjoyment out of science learning experiences
relevant to them and for the special way the methods of science
can be used to describe and understand the environment -L. We
believe that exploring the environment is an important part of
each individual's development, and that if this exploration can
be directed in a scientific way, the individual will achieve an
important set of reference points for looking at the world.

Learning_from Phenomenological Experiences

4.7 We believe that phenomena which can be presented within
the immediate experience of the child are the ones that are likely
to be most meaningful. This is particularly true for children
in Grades 7-10. We believe that the scientific exaiaination of
Phenomena allows children to learn about the world in a number of
different ways. They can learn individually as they observe and
operate on learning experiences provided. They can discover that
much of science is haphazard, uith occasional flashes of unifying
insight, and that much of scientific investigation is just plain
hard work. We believe that all children can have these exper-
iences, provided the learning situations are carefully designed.
They can learn as individuals by describing, classifying, exper-
imenting, hypothesizing, testing; that fs, they can learn by
gaining experiences with the processes scientists use, but in
situations which are relevant and, preferably, simple.

48 Children can learn, in groups, that other people do not
always see the sane phenomena as they do, that their hypotheses
may be accepted or rejected by others, and that a "right way"
may emerge which will be the best scientific answer at that stage
of the group's knowledge. They can also learn that science does
not provide a'osolute answers to or complete explanations of
phenomena, and while the facts on which science is based may be
coLstant, conclusions drawn from or explanations of the facts
are necessarily tentative.

1 For a definition of "environment" see Section 4.23



4.9 They can learn science from the descriptions and
explanations of others - from books, newsp.vers, scientists in the
field, and in many other ways, oecona hand. They can learn to
be critical of second hand exooriences, and learn to ;ccept them
for uhat they are. They can learn to make simple checks on the
veracity of second hand descriptions, and hence learn the
importance of accurate reporting.

The Science to be Learned

4.10 Children learn the skills of science through their contact
with relevant experiences. To handle scientific phenomena they
will learn the manipulative and practical skills required to
handle the phenomena effectively. This handling of phenomena
will provide the information which will have to be processed so
that order may be obtained from data gathered. The executive
believes it can structure experiences to develop the necessary
manipulative and mental skills necessary for adequate investigation
of those aspects of the environment relevant and interesting to
the child.

4.11 Children can learn that in the ever-growing accumulation
of scientific knowledge there is a small number of "big ideas"
which act as integrative bonds transcending subject boundaries.
They can gain an increasing insight of conservation, equilibrium,
order and randomness, energy, change, etc. We believe that
experiences can be structured which will promote an increasing
understanding of these ideas.

4.12 They can develop models and theories to describe and
explain some of the facts they gather. They can understand the
important unifying features of models and theories, that such
models and Pxplanations are tentative - at best unifying and
predictive, at worst confusing and wrong. They can understand
some of the more important models and theories that have proved
useful scientifically for a long period of time, how these models
and theories are still changing, are not rigid or fixed, and no
matter how useful, are not accurate descriptions, but rather
adequate representations of the real world.

4.13 Children can learn that man is a very special animal - a
product of evolution, yet not necessarily the end point of
evolution. They can increase their understanding of man as a
biological being, with all the possible extensions and limitations
of this being. They can understand the extensions of man's
physical self (via machines),his mental self (via computers) and
(may be) the eventual man-induced biological modification of his
genetic in'ieritance (genetic engineering).

4.14 They can learn that man can modify his environment, that
his modification is neither good nor bad until man applies a
value judgment to the modification, and that the application of
value judgements to such modification is the right of all men.
However, to be able to apply value judgments to ensure an improv-
ing environment for man requires considerable knowledge of science
and it is the duty of each individual to acquire this knowledge.

4.15 Children can learn about themselves, about their bodies
and their behaviour. They can learn about the changes possible
in themselves due to environmental changes such as a lack or
excess of food, alcohol, or drugs. They can learn of the factors
which affect their perceptions, the limitations of their senses,
and the ways these senses have been extended.
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4,16 The executive believes that it can structure learning
experiences for children to develop these understandings and
promote scientific literacy among the students in Grades 7-10.

4.17 We believe that science provides only one way of looking
at the world. That science nas links with social science,art,
music, and many other areas, is important, and leads to exciting
possibilities in schools. For example, motion is not simply a
scientific concept, but an artistic, musical, or poetic one
depending on your point of view, These are areas that teachers
and schools can be encouraged to explore in the development of

their own curricula. The extent to which the Project can pursue
these avenues will depend very much on priorities, but the Project
believes it has a duty to attempt to develop at least some materials
which bridge different areas of knowledge.

4.18 Science has a history. It has a long history of develop-
ment. It has helped shape society and our culture, and will
continue to do so. The extent to which these ideas should be
introduced as learning experiences for children depends very
much on the teacher, and the level of development of the students.
The executive believes, however, that aspects of the historical
development of scientific thought, the influence science has on
history, and the changes in society science may produce in future

can be presented, and should form part of the materials we develop.

The Students

4.19 The executive believes that ASEP is developing materials
for children who are in a transitional stage in their development.
We believe that the learning materials developed should be
structured to facilitate the change from a concrete operations
stage, where children have some concepts of their environment and

use concrete experiences to test these notions out, to a more
formal stage of mental operation, where concrete manipulations
are less important. We believe that different children undergo
this transition at different rates and at different ages, and that

an important factor in assisting the development is the provision
of many different kinds of learning experiences. We believe we
have to provide learning experiences which facilitate this transit-
ion, structured in different ways to provide alternatives from
which teachers (or students) can choose.

4.20 We believe that the materials developed by the Project
should centre around the child and his development. We believe
that in Grades 7-10, facilitating the mental development of the
child takes precedence over any specific science understandings
and knowledge it may be desirable for a child to have, although
we believe we can cater for the intellectual development of the
child by providing science experiences which will increase his
knowledge and understanding of important areas of science.

4.21 We believe that materials centred around the development
of the child utilizing student characteristics like curiosity and
excitement, can help children gain a set of cognitive skills,
attitudes, and values, which will form a basis for the child's

future decision making. We believe values like honesty, idea-
sharing, faith in intellect, and positive attitudes towards science
and scientists can be encouraged along with the development of

scientific understanding.



4.22 We believe that an important part of a child's development
in Grades 7-10 is social. We believe that the child is seeking
independence ard yet seeking to establish his relationship with
other people. We believe that science-oriented ifiaterials can
be developed to further his individual and social development, and
to further his understanding that individuals are different in
physical, emotional aliu ways.

The Fundamental Aim of the Proiect

4.23 We believe the fundamental aim of the Project is to
provide science-linked exoeriences which help the child to develop
intellectually to grow in his understanding of his environment,
and to increase his abilijia to cope with any new environment as an
autonomous self-directed individual. (We use the word "environment"
in this aim, and elsewhere in this paper, in its broadest sense.
It includes the internal (biological, psychological) as well as
the external (physical, technological, biological, social, etc.)
The criteria for selection of any aspect of this total environment
for particular study at any given time will centre on its immediacy
and x-eievance to the child's stage of development.)

4224 We believe that facts, principles, and concerts are not
adequate in themselves to produce understanding, nor is any one
set of these necessarily better than any other set. The child
can best understand or learn to cope with an environment by
experiencing many different kinds of environments and by using
the processes of science to operate on them. In other words,
the science experiences the child has in Grades 7-10 should be
designed to make him a more autonomous, self-sufficient, and
inquiring individual.

4.25 The executive believes, however, that as the child becomes

more autonomous and self-sufficient, conscious emphasis on this
aspect of development may decrease during the period of Grades 7-10,
but at different rates for students at different stages of develop-

ment. Paralleling the development of autonomy and self sufficiency,

there should be an increasing emphasis on the learning of those
elements of science which are considered important as understandings
all people need to have.

4.26 We believe that the structuring of certain learning
experiences is important, where definite specifiable objectives

are the desired outcomes of the experiences. We believe also
that certain other learning experiences should be open-ended,
where the materials developed can act as a stimulus for activities
which cannot be pre-planned, and where the outcomes will depend
on the teacher, the students, and the school.

4,27 We believe that there is a place in science education for

structured learning experiences which are designed to unfold the
essential nature of a particular science discipline, and the
importance of this aspect increases over the period Grades 7-10,

but we do not propose any formalized study of a discipline in this

period. We believe that science in Grades 7-10 should disregard
subject boundaries within the field of science; however, it should
take due regard of the special strengths of each scientific

discipline. Learning experiences will be selected from subject
disciplines, not because we think children need to know some physics,
some chemistry, or some biology? but rather because the kinds of
science learning available within the domains of these sciences
are meaningful to the nhtl(lx.en in their present environment, and
at their present stage of development.



Stages of Develoment for which Project 1aterials will be
Prepared

4.28 Stage 1. We believe that the first stage of secondary
school science should be concerned primarily with working in
concrete situations; investigating and developing skills in
the processes of science - in describing, classifying, experiment-
ing, and perhaps making models of a large number of carefully
selected environmental situations. Explanations of environmental
situations should be given only where they arise naturally and
spontaneously from the presented situation, and, then, should be
consistent with the experience of the children. For example, it
could be pointless to explain why water boils. What is important
is that the phenomenon can be investigated - i.e. observed,
described, and classified. The children may even be able to
predict when boiling will occur, but to explain it in terms of
vapor pressures or molecular theory seems unnecessary and could
be harmful at this stage of development. This first stage, which
is deDendent on the development of the child, should be very much
concerned with real situations, the most.important outcomes
being evident in the behaviour of the child as he becomes increas-
ingly able to make scientific sense of a new environmental situation
presented to him.

4.29 Stage 2. At this stage, more structured experiences can
appear. Themes based on scientific ideas and relevant to
children can be introduced. The learning of science by secondary
methods - i.e. from the experiences of others, becomes increasingly
important. The children are more capable of seeing 'order', a
structured 'whole', and of grasping more abstract ideas. Some
themes that could pervade a sequence of material might be time,
measurement, perception, man in his Australian environment, motion,
etc. To some extent these materials would be interdependent and
to some extent they would stand elone.

4.30 We believe that most students in Grades 7-10 would achieve
Stage 1 and proceed to a certain extent into Stage 2.

4.31 Stage 3. A third stage is proposed, which may be appropriate
to about 20 per cent of pupils. The materials developed to
cater for this stage will require greater facility with abstract
thought. The materials would require more sophisticated measure-
ment techniques, and would lead to the understanding of higher
level abstract ideas and theoretical models which directly relate
to the various disciplines. The materials would not be designed
specifically for those students wishing to proceed to further
studies, but could well serve as a background for this. They are
also to be designed to cater for other students with future
interests outside science.

4.32 The executive believes that most of its developmental
effort will be in Stages 1 & 2, with the extent of the requirements
for Stage 3 materials arising after extensive trial of materials
developed nor Stages 1 & 2,

4.33 We believe also that different children (and different
teachers) become interested in differenc things. The prediction
of the direction of development of an interest is almost impossible.
However, when the first signs of an interest in a particular area
of learning manifest themselves, it is important that direction be
given to help students (and teachers) furtDer this interest.
Materials will be developed such that children and teachers can
follow up on aspects of interest to them.



The Role of the Teacher

4.34 The Project believes that the most important variable in
the classroom is the teacher. We believe that the development of
science materials cannot occur in isolation, and must parallel
the education of Leachers Co use the materials. Indeed the
executive sees classroom teachers as having a vital and active

role in all aspects of the Project. Hot only will they try out
materials developed by the Project, they will also suggest materials

to be developed. They will try out different structured sequences
to establish different pathways, or alternative ways of using the

materials that, are developed.

4.35 We believe that the amount of imposed structure required

by a teacher can be decided by the teacher. We believe that we

can provide materials which can serve a dual function of being
highly structured for those that require it, yet allowing flexibil-
ity for those teachers who wish to develop their own program.
We believe such flexibility is essential if the materials developed
by the Project are to have wide acceptance in Australian schools.

The,Role of other Project Materials

4.36 We believe that many excellent learning materials have
already been developed, both locally and overseas. We believe

many of these materials can be integrated wiLh the materials we

develop, and can be suggested as alternatives in an instructional

sequence.

Relationship to Primary and Senior Secondary Science

4.37 We believe that the program developed by the Project must

take into account the work done by the primary school in promoting

the social and intellectual development of each child. We
believe that the developers of science courses for senior high
school classes must take into account the experience and kn '*ledge

gained by children in Grades 7-10 and their stage of mental and

social development.

The Role of Teacher Education

4.38 We believe that the success of the Project will depend

as much on the quality and extent of the teacher education program
to be provided as it does on the quality of materials that are

produced. We believe that the teacher education program can be

developed through organizations already existing in the States if

they can be expanded to meet the needs of the Project.

We believe that one of the major criteria for determining

the success of the Project will be to determine the success of
the teacher education program for changing teachers so that they

can use the new materials.

The Role of Evaluation and Services

4.39 We believe that evaluation is an integral part of the

development process, and that teachers, students, scientists and

parents, as well as Project staff have a role in evaluation.

4.40 We believe that teachers in the field are important

resources for ideas and these ideas need to be gathered and

disseminated to other teachers. We believe that the Project

can provide a resource service to teachers in the field and this

service should be expanded as the Project develops.

1



5 COUSIDMATIONS

5.1 A number of special considerations will affect the

operation of the Project, Others may have an effect.

5.2 Sasically9 the resources of time and finance available

are considerable. Nonetheless they are limited. There will be

a need to attempt to meet many requirements. In practice, it

will be necessary to establish a system of priorities. Compromises

will be common.

5.3 There will be conflicts between the desire for quality

and a consideration of cost. These will occur at both the

development and the publication/production stages. Again it

will be a case of compromise.

51,4 The executive of ASEP acknowledges the dangers inherent

in t situation where' one project has a greater allocation of

resources than others in related fields. It recognises that

ASEP may be seen as overwhelming other legitimate projects whose

purposes may not coincide with its own. The executive appreciates,

for example, that sponsors of moves towards a "general studies"

approach in junior secondary schools may feel that they could not

hope to have their case heard if the two projects should appear

to be in conflict. We believe that we should co-operate with,

and assist, other projects which have compatible aims and

appreciate the purposes of other innovative developments in

education.

5.5 In particular, ASEP will need to take note of differences,

on either an inter - or intra - State basis, in such matters as

the degree of autonomy granted to schools, the provision of

facilities and the variations, existing or planned, in science

education in kindergarten to Grade 6. State requirements will

be made known by State Advisory Committees.

6 BROAD PLANS

6.1 Some details of Project activities to date are given

at Appendix D.

6.2 It is not intended that this paper should detail con-

siderations of the developmental and evaluative tasks of the

Project. Before -se can be considered in detail it is essential

that the rationp. confirmed, Mr Dale and Dr Ramsey will

outline some of cite possibilities, but we regard these as very

tentative at this stage because we believe they are dependent

on the extent to which the rationale is found acceptable, and

because it is desirable that the area specialists concerned share

in the planning of details; this has not been possible so far.

6.3 The submission approved by the Commonwealth and the States

provided, in the Development Branch, for the appointment of four

Area Specialists covering the fields of biology, physics, chemistry,

geology and astronomy. To achieve this coverage specialists in

biology, physics, chemistry and the earth sciences have been

appointed. The executive is concerned that these appointments

may be seen as an indication of a disciplinary approach. As

stated previously: we do not propose any formalized study of a

discipline in this period.
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6.4 The approved submission stemmed from an appreciation of
the activities of the Junior Secondary Science Project (JSSP).
This submission2 for a variety of reasons2 sugsested that the
new Project (now ASEP) should concentrate its early efforts on
the development of materials suitable for use in Grade 9 then
in Grade 10 before re-examining materials already produced by JSSP
for Grades 7-8. The reasons given in the submission for the
initial preparation of materials for Grades 9-10 are still valid
though lacking the immediacy apparent at the time of submission.

6.5 Practical considerations confirm that once a master plan
has been designed, it would be reasonable and feasible to start
development at Grade 9 level. In a Project of this nature there
will be a need for on-the-job training of staff. In particular,
the materials development officers will need training. It is
proposed that only half the authorised number will be employed
at first, the others to be employed some months later. The
training task will thus become feasible.

6.6 It has been estimated that the man-hours required for the
developmental work for Grades 9-10 will be several times those
required in respect of Grades 7-8. An earlier start on the more
time-consuming task appears to be logical in an operation contain-
ing parallel activities.

6.7 We recognise that the total plan may be such that it will
be necessary, for the sake of those schools already using JSSP
materials, to produce an amount of bridging materials. It is
intended that effort should be devoted to this activity. The
executive does not believe that this approach binds it in any way
to adopt the techniques or approaches of JSSP.

6.8 At present, the best estimate possible is that delivery
of materials to publishers/manufacturers/producers should start
early in 1973, and finish at the end of that year. Materials
should become available, commercially, during 1974, so that schools
who wish to do so may use the complete range of materials on a
large scale in 1975.

6.9 The executive intends that materials should be prepared in
accordance with a master plan, and first tried in a small number
of readily accessible schools. Evaluation will be concurrent.
After revision, the materials will be tried again in a larger
sample of schools where evaluation will again be made. The
results of evaluation will determine the final form of the
materials.

6,10 The executive intends that services to teachers should
include training for those to be involved in trial situations,
and in this matter we shall look to the State Advisory Committees
for assistance, the provision of a resource centre, and the
preparation of a model of a teacher training program, appropriate
to Project materials2 for use in pre- and in-service teacher
training activities. The planned operations room at the Project
headquarters will be available to visitors who will always be
welcomed. It is intended that close liaison with teachers will
be established and maintained. We want their ideas. We need
their advice about what we are doing.

6.11 Our belief that all students
some science spurs us on to an effort
science should be. We are concerned

in Grades 7-10 should learn
to determine what this
that our conference, broadly



6.11 (Contd.)

representative as its participants are, is indeed very narrow.
Where among us are those who speak, with first hand knowledge,
of the needs of the great body of Australians. Let us remembe:r_
that this assembly comprises highly intelligent, highly educated
people, each attesting through his very presence, to his intense
interest in science or education. Those of us who have read
"The school that lid like", edited by Bliihen in the Penguin
Education Specials series, have been impressed by a portion of
the blurb:

In all the millions of words that are
written annually about education, one
viewpoint is invariably absent - that
of the child, the client of the school.
It is difficult to think of another sphere
of social activity in which the opinions
of the customer are so persistently
overlooked".

Let us note then that in relation to English schooling, a
fifteen-year-old boy has written "I am too used to being told
what to do", while a girl,of the same age, has recorded that
"schools usually have one thing in common - they are institutions
of to-day run on the principles of yesterday", and another that
she was "tired of hearing that the hope of my country lies in my
generation .... if you give me the same indoctrination as a child)
how can you expect me to be any different from you?"

6.12 It is the way of our society that authority is seldom
exercised before middle age, the most common disease of which is
fear of change stemming from our doubts about our ability to cope
with it. Let us immunise ourselves against this disease.

6.13 I would like to close with a statement of some personal
convictions. I have learned some science, I have helped people
to learn science at both the academic and applied levels. I have
seen how scientists, how technologists, how technicians work and
live. I am full of admiration for them. I believe that in their
cases science education has been successful, But they .constitute
a minute proportion of the total population. On the other hand
I have seen how clerks, cooks, storehands, stewards, cooks
assistants and labourers work and live. I believe that science
education has failed them. They have not been prepared to
express informed opinions on conservation, on pollution, on the
road toll, on drugs or on fluoridation. Incredibility is my
sole reaction when told that there are young women, entering our
hospitals for the delivery of their first child, who expect the
babe to issue from their navels.

6.14 I believe in science. I believe that science education
has a contribution to make. I believe that this Project will
make a considerable contribution to science education in Australia
by placing it within the grasp and interests of the majority of
children. There is no perfect approach. There are millions of
patterns possible. We can only do our best. There will be
criticism of our efforts. We expect criticism but hope it will
be constructive. The degree of our success will hinge on the
co-operation of everyone involved in the task.

H. O. HOWARD

9 Jan 70



LPPENDIX A

AUSTRALIAN SCIENCE EDUCATION PROJECT

Statement by the Hon. N.H. Bowen, Q.C,1 H,P.,

Minister for Education and Science

The Commonwealth Minister for Education and Science,
Mr Nigel Bowen, today reviewed the progress made in the
establishment of an Australian Science Education Project,
in which all States and the Commonwealth are participating.
This Project is the first national curriculum ;project to be
established in Australia under joint Government sponsorship.
It is expected to operate over five years and has a total
budget of $1.2 million, of which the Commonwealth will
contribute $750,000 and the States $4502000.

Commonwealth participation follows an undertaking given
some time ago that the Commonwealth would consider requests
for direct support for curriculum development proposals put
forward by the States, provided they were sponsored by more
than one State.

This Project will provide learning materials suitable for
use by students and guidance for teachers in science courses
in Grades 7 to 10, that is, the first four grades of secondary
school. Provision will be made for individual differences.
Any decision to use the materials - or an appropriate selection
from them according to local need - will rest with the States,
the schools and, finally, the teachers., It is expected, how-
ever, that the educational value of the materials will be
sufficiently high to ensure their widespread use. Materials
will be tried out in schools progressively as they are produced.

A national Committee of Management for the Project has
been established. It consists of a nominee of the Coiunonwealth
Minister for Education and Science, a nominee of each State
Minister for Education and the Director of the Australian Council
for Educational Research, The ACER will be responsible for the
detailed management of the Project on behalf of the Committee.

The staff of the Project, which at its peak will have 15
to 20 professional staff members, will be widely .representative
of Australian educational systems. To ensure eequate advice
there will be a Central Advisory Committee at the national level,
and State Advisory Committees. These Committes will be broadly
based in an attempt to provide the best p.ossibin information on
which to develop a junior science course appropriate to the 1970's.

Wing Commander H.0, Howard, until recently Staff Officer
Ground Training at Headquarters, Support Command, RAAF, has been
seconded from the RAAF to become Director of t1.13 Project. Wing
Commander Howard, originally a science teacher. has had wide
experience in syllabus construction and related activities
of teaching-aids preparation, and in testing ta:hniques.

A national "ASEP Guidelines Conference" will be held in
Melbourne in January, 1970, when representative leaders in the
various fields concerned will meet to work out the guidelines
for the curriculum materials to be produc4 by %the Project.



A
U
S
T
R
A
L
I
A
N
 
S
C
I
E
N
C
E
 
E
D
U
C
A
T
I
O
N
 
P
R
O
J
E
C
T

O
R
G
A
N
I
S
A
T
I
O
N
 
C
H
A
R
T

D
I
R
E
C
T
O
R

1

A
s
s
t
.
_
D
i
r
e
p
t
o
r

D
e
v
e
l
o
p
m
e
n
t

1
I

1

1

A
r
e
a
,

A
r
e
a

A
r
e
a

A
r
e
a

S
p
e
c
i
a
l
i
s
t

S
p
e
c
i
a
l
i
s
t

S
p
e
s
i
a
l
i
s
t

S
p
e
c
i
a
l
i
s
t

1
I

1
I

(
1
2
 
M
a
t
e
r
i
a
l
s
 
D
e
v
e
l
o
p
m
e
n
t
 
O
f
f
i
c
e
r
B
)

1

O
f
f
i
c
e
 
M
a
n
a
g
e
r

M
a
i
n
t
e
n
a
n
c
e

S
e
c
u
r
i
t
y

A
s
s
t
.
 
D
i
r
e
c
t
o
r

S
e
r
v
i
c
e

O
f
f
i
c
e

P
o
o
l

I
-
-

A
r
e
a
 
S
p
e
c
i
a
l
i
s
t

P
r
o
d
u
c
t
i
o
n

1

1
1

1
1

P
h
o
t
o
-

E
d
i
t
o
r

G
r
a
p
h
i
c

L
a
b
.

A
V

g
p
a
p
h
e
r

A
r
t
i
s
t

T
e
c
h
n
,

T
e
c
h
n
.

A
r
e
a
 
S
p
e
c
i
a
l
i
s
t

T
e
a
c
h
e
r
 
E
d
u
c
a
t
i
o
n

T
e
a
c
h
e
r

L
i
a
i
s
o
n
 
O
f
f
i
c
e
r

1

L
i
b
r
a
r
i
a
n

A
r
e
a
 
S
p
e
c
i
a
l
i
s
t

E
v
a
l
u
a
t
i
o
n

R
e
s
e
a
r
c
h

R
e
s
e
a
r
c
h

O
f
f
i
c
e
r

O
f
f
i
c
e
r

(
N
.
B
.

T
h
e
 
A
r
e
a
 
S
p
e
c
i
a
l
i
s
t
s
 
i
n
 
t
h
e
 
D
e
v
e
l
o
p
m
e
n
t
 
B
r
a
n
c
h
 
s
h
o
u
l
d
,
 
a
m
o
n
g
 
t
h
e
m
,
 
h
a
v
e
 
s
p
e
c
i
a
l
 
s
k
i
l
l
s
 
i
n
 
t
h
e
 
f
i
e
l
d
s
 
o
f

c
h
e
m
i
s
t
r
y
,
 
p
h
y
s
i
c
s
,
 
b
i
o
l
o
g
y
,
 
a
s
t
r
o
n
o
m
y
 
a
n
d
 
e
a
r
t
h
 
s
c
i
e
n
c
e
s
)



APPENDIX C

ASEP COMMITTEES

1 The national Committee of 14anagement consists of a
representative of the Commonwealth Minister for Education
and Science, a representative of each State Minister for
Education and the Director of ACER. The Committee has
delegated day-to-day management to ACER. This Committee,
representing the interests of the contributors, is the
employing authority, making decisions on conditions of
service for staff. It also makes managerial decisions
as it will do when questions of publication/production arise.

2 Two committees have been established to enable the
Australian Council for Educational Research to fulfil its
management commitment. These are the ACER Internal Advisory
Committee, which considers professional matters, and the
ACER Internal Financial Committee, which assists the Project
in business affairs.

3 A Central Advisory Committee, comprising the six State
Advisory Committee conveners, d number of invited specialists,
a representative of the Australian Council for Rduaational .

Research and the Director of ASEP, is being formed. This
committee will function, in an advisory capacity, in major
professional areas relating to the nature of science and the
goals of science education.

4 In each State the Minister for Education has appointed
a convener of a State Advisory Committee to which the Project
executive has direct access. These Committees have already
given valuable service. It is expected that they will play
a major role in stating specific objectives of science
education, in drawing the attention of the Project to
successful innovations in their own States, and in assisting
in trials and evaluation of Project materials.
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APPENDIX D

ASEP OPERATIONS

1 The first appointment to ASEP staff, that of Assistant
Director, Development, was made on 1st July, 1969. The
Director and Assistant Director, Service, started duty on
1st October, 1969. In addition, the staff now includes
five Area Specialists, a Teacher Liaison Officer, a Research
Officer, the Office Manager and two full-time and one part-
time typistes.

2 Operations so far have centred on administrative and
research activities. There was a requirement to furnish
detailed estimate of expenditures for fiscal year 1969-70,

a difficult task under the circumstances. The establishment
of filing and correspondence systems, the resolution of
personnel problems and the investigation of needs for
accommodation, furniture, hardware and software have been
undertaken. Planning for this Conference has absorbed a
considerable amount of effort.

3 Renearch effort has resulted in the provision of
considerable information about nineteen related overseas
Projects. A considerable amount of it.;erial has been or is
being acquired. Study of Australian jwmior secondary
education as provided a great deal of information which will
be of value to the Project. Communication has been established
with a large number of potential helpers.

4 It is anticipated that the guidelines to be provided
by this Conference will furnish the ASEP staff with an adequate
basis on which to.formulate specific operational plans. While
planning proceeds, further staff members will be appointed
and trained in their tasks. Arrangements will be made for
the re-location of the Project and for the acquisition and
installation of facilities.



IMPLICATIONS_ FROM OTHER CURRICULUM DEVTIOPMENT PROJECTS
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IMODUCTION:1

In order to avoid undue repetition of what we have already heard'
and to leave some room for those who follow after me, I intend to say
very little about types of material and research and evaluation
beyond what is included in my synOpsis.

I am also not going to discuss explicitly implications from
Australian curriculum projects. Firstly, you are better aware of
these than me and secondly, I believe they mirror the implications
to be learned from their parent projects abroad.

Mr Howard's comprehensive and encouraging paper touches on
most but not all of the points I shall raise. ,However, left as it
is without the addition of weight and emphasis to the many things he
claimed are possible for the project team and the child, the paper
_does contain contradictions and an impossible clamour of_things to be
dens. It is the task of this Conference to help give these weights
and emphases; and this paper is intended as. one of the resources for
this task.

The more I considered the topic of this paper, the more clearly
I realised that the implications that can be drawn depend on a number
of subjective factors. Some of these are related to my idiosyncratic
selfe

For example, I will draW implications about such things as
IeAcher involvement, and the cpeatlyitoftliateult,
I will not draw; many implications 4.-if a detailed nature about
particular types of materials or about organisational aspects other
than the role of teachers and consultants, or about how materials
should be produced. I am sure that there are many implications
about these and other gaps in my response that should be drawn and,
I suggest we borrow Dr. Radfordss technique of leaving gaps in your
.noteS to be filled from your own.quirks and interests.

4 second reason why the ditcussion of, implications will be
subjective is that it lies very' largely in an area of no hard data.
This is so, both because much ,of the data that might exist about
curriculum projects does not and because many of the implications are
such that no amount of effort could have produced hard data.

I have tried to take account of some existing data and for the
rest Many. of my other comments arise from the contacts I made,' late
in 1968, when I briefly visited a number of science curriculum-
projects.

'Despiti the 1ick. of 4ata.and the subjectivity of my of any other
individual-response to other curriculum projects, I hope we will take
very seriously, :E implications of them. A number of projects
how coipleted or near completion such as: MCP and Harvard Project
Physics are clearly distinguishable as second generation science
curriculum projects when one compares them with such projects as
MC and HMCo I certainly hope_thit%our Project will be. as
cleply distinguishable ec.a third generation project, in. that it
takes- strength.and guidance_from. what has gone before rather than
merely Attplicating.with Australian dollars what hen been done else-
where with tr030 dollars or with a lack of dollars.
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Before I go further to comment on some areas of implication
that seem important to mes it might be useful to define a little
mere clearly the extent of hard data about other projects The
1968 edition of Dave Lockardi's Cleixringhuuse Report indicates that
only 19 out of 68 projects possessed any research evidence of
success in achieving their stated objectives. The report makes it
abdndantly clear that these projects, marking among other things
a quite new involvement of scientists with teachers and educators
in curriculum development, ware unable or unwilling to. devote the
same kind of effort and enthusiasm to evaluation as to development..
On the other hand it can also be seen that one of the marks of a
second generation project is the greater emphasis placed on
evaluation. I shall return to this later°

The evaluation data from the projects themselves is almost all
concerned with what Striven has called formettee, evaluation as
distinct from summative evaluation. That is it is concerned with
revisions and improvements in development ratifier than providing
information about the effectiveness of finished products The

latter or summative research is of course of greater interest to
us or to any other persons making decisions about adopting or not
adopting a curriculum.

8 out of 46 science projects in the Report indicate some
summative study but only 4 are known to have used a research design
in which subjects were randomly assigned to the experimental and
control groups.

Plosophy about scienram.uaricasu
Turning now to a particular type of implications I will first

consider what le might call in Jack Ford's opening words to the
Conferences the field of ideas.

Some of the previous curriculum projects have been marked
by the fact that, as well as producing materials. they produced a
dialogue and debate about science curriculum among the large Lumbers
of people concerned with them. This debate was also continued
subsequently with much larger numbers in two ways. Either the
dialogue itself was worth reporting,sach as Bruner's Process of
Education and Towards a Theory of Instruction or the Goals of the
Correlati9n of Elementary Science and Maths by EDC. As the outcome.
of the dialogue led people like Schwarb (BSGS) or Rogers (Nuffield)
or Karplus (,SCIS) to formulate a viewpoint sufficiently clearly
that it stood by itself as a worthwhile contribution to the aims,
and methodology of science educaUonc This at'v:rat..._IJALniLiaaltl.

does not exist in its entirety apart from the processes of the
project. in a philosophy of the Project a rudimentary form is
necessary to get the processes started, but ins 1.6s richest form
it has emerged and evolved out of the dynamic of these processes.
Furthermore it is just this philosophy as much ae the materials
.hemselves which gives point and purpose to teacher education both
preservice and inservice

Two recent examples of the beginnings of such dialogue in
relation to this Projects but unfortunately predating its formal
existence were the all too brief discussions that a number of people
here had in 1969 with Burkman of ISCS and Romey, now of FSOP, when
they visited Australia°

An implication to me concerning this point is that this guide
lines Conference should see itself not as the guidelines conference
which contains and concerns all this dialogue, but as the first Of
a series of such conferences involving a variety of different groups
of people (always with the classroom teacher well to the fore).
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I believe too, that if we are to be a third generation project we
cannot hope to plan and produce all this dialogue from within our
own shores Decisions about setting aside adequate budget to at
least ensure the conditions of this dialogue are ones which this
conference should I believe"make

What sort of issues should the dialgue concern itself with
Again having guidance from the other projects they were concerned with
the questions of what sort of science education for whom and how,

These are properly part of the dialogue which we should begin
.here,

The first generation projects often made decisions about what
sort of science which can clearly be seen :to favour the individual
nature of the scientific disciplihes and within these emphasise more
or less' strongly the content; or the processes, There is also
evident a general trend which has pinged an enhanced emphasis on
building an understanding of the processes and patterns of thought
whereby science or a particular science T:?oceeds,

This trend has been so common among previous projects that it
may also be unquestioned that this project will follow suit, However,
the actual materials that have been produced, the way they have been
uled by teachers in proje4t.after project, and the real expectations
..of those who are ithe next in line as teachers in the educational
experience of the child belie this apparent.agrdement in aims and
emphasis,

This'project like its predecessors moist face, (and because of
their failures must face more seriously) the questions of whether
or not we too believe that it and its materials should ripm_aLdtarl
be directed to develdping attitudes such as

1, "a healthy scepticism regarding accepted knowledge and a
willingness to abandon .ideas which are 'demonstrably
erroneous°

or 20 "an humility interest in the realisation that our understanding
is never complete°,

or again, do we agree that °most of the efforts of the science
teacher should be devoted to teaching the methodologies of
science and accordingly that the children will only acquire a
Small example of scientific knowledge of the factual or content
kind'

or again, do we see any reason, why one childos mall example
of scientific knowledge should be the same as anothere,

or again do we agree °that of central impartance to our scieni
icourses is the development in the child of the use of models

in science',

lamlaantaUnalgailana

Associated with this the answers given to these sorts of
questions in other projects, it is possible, I believe, to see a
trend at the level of our concern in science education to a greater
degree of integration of science disciplines and to a greater out-
reach from science to other activities with the school and the total
educational experience of the pupil, Examples of this are to be
'40:id-id** of newer'Pliffieg prcijOatd;.the:Ifitermediate Science
QuliP401)tojectrin*FlOidal'aiilf the'Scottigh courses for the third
aiia-foirth yearsof their course for the' general school population,



nile many cesanries car. be foueel. of projects which 'reeve
restricted themselves co the boundaries of a traditional
discipline or to a narrow definition of science :;lice cori often be
seen as being predetermined in this restriction because they h &.v
been aimed at selective or ssecial groupings of secondary nusils.
They have not, in a ord, had to concern themselves with the
problems of motivation in the secondary pucil, or with the problems
associated with the trends to universal secondary education as
an end in itself whicN as -Tono Bower, and Dr Radford Poketed
out, a7:'e DOW complete in the Australian scenes. Another manifestat-
ion of this emphasis can "se seen in those projects

rying to concern themselves with science and technology or
the interaction of science with spciety.

If the animated discussion which began yesterday on the
primary of social relevance in science courses should happen to
continue to develops and if we Should agree that this is a key-
stone of our efforts in this project3 then it would be an
example of the sort of creative outreach of ideas that Lsark good
projects, This particular idea would certainly also stamp us
as a third generation project

John Mayfieldi last ihorth in. Yelbaurnelreflecting on the same
topic as mine this moraines exwessed the belief that he saw as
an :-.mplication of trends in other projects that there is emerging

sociology of science itself which in my
opintons may be a more annrc2riate component Of science courses
than an historical one if a choice has to be made..

If this project is to move in either of these last tws direct..
ions 9 can we do it from within the traditional ranks of science
itself? Or will we need to take steps very soon to engage in
dialogue with those concerned with curriculum projects i.n
mathematicsc the social sciences and the humanities

Vertical

implications I have just discussed are largely concern-
ed with horizontal outreach here is also a
sign in a number of pre jects that science educattcn does not
begin at grade 11 or 7 but very much earlier the education
of the child

A growing number of cursiculum projects in science education
are concerned with the primary or elementary stages of the
childls education and already in Australia some of these have
started,? What regard should this project have for the likely
outcomes of these?

All these horizontal and vertical implications raise parallel
questions about the ty2es of material and no doubt they will be
considered more fully tomorrow,

irol e oi about the naturf curriculum

Out of the spate of earriculum activity has come a fruitful
debate about what a eun?iculum is In particular what is the
relation in e project between its curriculum Rnd the material
and learning experiences srovided by projectst
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kauther and the one of relevance here, is the observation

thdt some of the recent projects seem to have stifled further

initiative about teaching and others have encouraged it, Among

trig Iormer are PSSC and among the latter are CHEN STUDY and DSOS,

Now one reason that PSSC is in the former category is. its

excellence and the great difficulty of producing better material

than it hal.;,

Ho revery I believe tnere is another, reason and this is

assoujated with uhether curriculum and materials and learning

experiences are closely identified or distinguished,

Johnson has recently made a helpful contribution defining

a curriculum quite differently from its materials and learning

experiences. For him the curriculum implies intent concerning
instruction - it is a structured set of intended learningglIcama,
The materials and learning experiences are one or more ways
whereby the child or the teacher - child relation seeks to obtain

these outcomes for the curriculum.

If such a stance is taken the project dill produce both a
curriculum (this may be an extensive and exemplary statement)

and sets of materials At least two parallel sets for some
children and purposes would be necessary at least for parts of

the overall learning period

In this way9 I believe it-will enhance the chance of this

project to be an encouragement of initiative thes_ a stultifier

1MPlications connrniPTLIPAS112rs. 11LIhtAoalmmaut_gaanlit91

think without exceptions unless it be Scotland where rather

special conditions exists all the curriculum projects Lvisited
unhesitatingly said that they had failed to involve enough class

room teachers in the process of development This was true

whether they were heavily centralised projects with a small wr:Lting

staff, or were ones which had involved scores of teachers in some

way., Repeatedly I was told of the benefits that accrued to

these teachers who were in. fact9involved in stages of the creation

of the materials - benefits which ,were not gained when it was

merely a case of being schooled in the use of a packaged deal of

instructional material, There is even hard data on this point

from Walberes stadies for Harvard Project Physics

There are many lessons to be learnt here, We need to

increase the involvement of teachers in the processes of the

project by writing conferences during trials and revision and

by Otablishing machinery to help teachers in local areas to

receive;; adapt and use the materials when produced/



Elsewlers lee-)?Is _f 1-rnufl
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States was Zor this 7rery riursi. The EciaxwAdro, T)

Edinburgh is anotner splendid and more sace:assfal example as

are the regional science centres in Englandth.

Both the Project centPally and the State Advisc,ry Committees
locally need to give very careful consideration to these questions
and backed with an adeaaate slice of the budget, establish
suitable cooperative machinery to involve the maximum number of

teachers()

There is q however., aaother set of implications to draw from
projects which relate to the class room teachers. Implicit in
many projects there are I believe assumptions about the teacher
resources available. One group of projects assume that these .

resources are able and in adequate supply. Materials are Produced
accordingly, which assume that the learning outcomes are Primarily
achieved by some sort of tea':her-pupil interaction. This is the
case in Scotland and in the original Nuffield project for the
trammar School child in England.

The other group, essentially assume that the teacher resources
are inadequate and the learning outcomes will at least to dote
extent be achieved from the interaction of the pupils with the
materials. In this category place PSSO5 I.S.C.S. and .T,S.S.P.

Which of these assumptions will influence the present project?
At the moment there is little doubt that teacher resources are
very inadequate throughout Australia at the lower secondary levels°
Will this pertain when the materials from this project are available
and in general use?

Implicatkullmgardlnp the vise of golasgltants_410 Imertg.

As well as involving large number of tachers in the pro5ect
there is another group who need to be considered. Most other
projects report that they have not been able, to involve in a
full time capacity, a number of people who had v,eluable conti-
butions to make. Looking round Australia with mach more limited
resources of experience to draw upon: I see that this project is
no exception and been no more successful. The Nuffield projects
and most of the American ones have solved this Prob.7em. by a variety
of flexible arrangements Which have included consultant!,y for
special purposes subcontracting out, and short tem and part
time involvement of experts°

If this has been necessary in countries with many more
personnel resources than Australia is seems that this project
should also adopt such flexibility to maximise the contributions
that can be made to it over the next five years.

Science pAuagion Jitsci;Lf

One cther implication that I noted in a number of Projectsetrce.d
is their carrent concern that the science curriculum Project should
be consonant with the directions of education in general,
Firstly, science justifies itself in a total school pr.:;gramte
because it contributes things to the general education of the child
which it doao better than other subject areas or approaches
If it is to dc, this it can only dd5''by being true to its on nature.
One aspect of this nature is that 2cience Itself is a so.:ial process.
Accordingly, it can make a real contribut;ion to the deve::.opment
of the child as a social being. (Note this is not to be cmfused



with the question of the social.relevance or social responsibility
of science referred to above) .

Projects particularly concerned about this contribution of
science edcuation are ESS4 Nuffield and the new stages of ESCP.

Secondly, there is an interest in Scotland, in England and
in the USA in projects like ESCP that the curriculum projects
do not omit in their emphasis the recognition in these countries that
education must contain compensatory features.

That is, the recognition tho.ire that educational opportunity
is not achieved by simply providing materials and .they? extra-
school experiences (which may even take account of individual
differences in learning rates). Compensatory education means that
beyond these the curriculum project takes seriously the diffemntial
extra-school environment and etperience of the children.

At the moment in Australia we have clear evidence of all
sorts of inequalities in our education scene. It also seems to
be a consensus of opInion that we have not yetreached a point

rwbere compensatory features have been accepted at:31 part of 6ur.
education. Rather, Australia understands by equality of
educational opportunity, the provision of equal minimal resources
within the school. None the less by 1975 the voices being raised
in poli-ical and educational are Is for us to join Britain and
USA in accepting compensation may well have had some success and
this prilect may well be able to accelerate this acceptance if we
wish it.

P. Jo Fens ham
19/1/70
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I think we would all as a group be much in agreement with
something we have heard from each speaker who has held the floor
to this point: that this is a very significant breakthrough in
Australian science education. It represents by any standards,
and certainly by standards that we have known in Australia before,

a very massive outlay of resources and materials to enable us to
do something most significant in science education.

I suppose it is reasonable that the success or otherwise of
our Project will be evaluated 10 years from now by those who look
back on us and judge us by the degree to which it has influenced
science teaching across Australia. We might well come up with
some sort of operational definition for the success of this
Project and frame it in terms of first; the extent to which the
ASEP materials have been adopted or have influenced the materials
that are adopted across Australiat and second, the extent to which
the Project or its materials are influential, directly or indirect-
ly, in changing the learning e::perience of students in science in
our schools consistent with the objectives we establish for this
Project. If 10 years from now scientific education in secondary
schools across Australia has undergone very little by way of
change that we can attribute to the impact of this Project, I
would feel and I think that you would support this view, that we
probably squandered what is likely a one-shot opportunity to have
a very significant influence.

In trying to decide which of the many comments that the two
speakers have raised I might bring before you and try to elaborate.

I had some difficulty as you will understand but have brought
out several matters which I think are rather crucial, probably
reflecting my own idiosyncracies in science curriculum development
but which I would like to raise for you.

First I would concur with the point of view expressed by
Professor Fensham that the history of other curriculum efforts
suggests that while the broad goals of the undertaking can and
indeed must precede development, the detailed fine-grained
objectives of any Project emerge from the on-going development
of the materials themselves. I believe we should see our role
in the development of this Project as one of assisting the Project
to clarify its broad objective and not one of defining fine-grained
content or the fine-grained approach of 'this Project. I think
it is quite unrealistic for us as a group to consider that in a
week we could think through in detail all the implications of any
fine-grained objectives that we may set up and I think we would
run a risk of locking the Project into an untenable position of
fine-grained objectives which could not be realized and I think
that this is a danger that we should avoid at all costs.

Secondly I see some conflict and some need to compromise
between two positions which I read into your report Mr Howard.
On the one hand I interpret this rationale to imply that the
materials will be produced largely as a series of unrelated
topics, each topic largely independent of those that precede
or follow it. In this way the schools and teachers are
offered a sort of curriculum smorgasbord from which they
select according to their culinary tastes or their dietary
restrictions, the sort of programme that they feel most
appropriate for their students in their school with the
teaching skills that they have to offer. This position
appears to me to be in conflict with the position which I
also interpret from the rationale that you have put forward.
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The rationale implies that there are certain powerful scientific
concepts and certain scientific processes which should be identi-
fied and which should be part of the repertoire of skills and
information that students take away from a science programme at
this level. The development of scientific concepts and scientific
processes is I think by definition hierarchical. Each one of
these, for example the development of a particular skillois
dependent on the student's prior acquisition of certain previous
skills. To elaborate very briefly on one of the powerful themes
which was mentioned in the earlier paper "Energy and its
Transformation" no matter which route the Project decides to
tackle the development of energy and its conservation, it would
be necessary, I think, to build into this concept, a' sequence of
ideas that probably involved sone or all of momentum, work
electrical energy, heat energy, force, motion, distance, time
and mass. As I see the development of powerful concepts and
powerful processes, these will involve sequences of highly-
related, highly-structured materials in which what the student
learns at one stage becomes the basis for his learning at the
next. I see some resolution of these two positions of conflict
will be necessary at some stage in the Project material.

Thirdly, I feel very strongly in support of a point that
Professor Fensham raised towards the end of his paper this morning,
namely that we should make every attempt in thU Project to involve
Vac best people that are available in Australia, in the develop-
ment of the materials, I think we should look at the structure of
the Project, the structure of the preparational materialsoo that
we ensure that we optimize the contribution that interested and
able and competent people may have to make.

Fourthly, I'm rather unsure of the intended role of the
existing JSSP materials in ASEP and this is clearly a matter that
needs most careful consideration. The JSSP materials represent
the product of a most substantial investment of time, finance
and expertise and they form the base from which this Project, the
ASEP was launched. To the'extent that the existing JSSP materials
can be incorporated in ASEP, then we are that much further down the
road. We have that much of our development done, we have that
much of our finance available for meeting other objectives. There
are I think, other alternatives, which we should probably also
consider.

Professor Fensham has referred to the substantial effort in
curriculum development that is going on and has gone on in the
past decade overseas. Projects such as Time, Space and Matter,
I.P.S., The Earth Science Curriculum Project, Intermediate
Science Curriculum Study, Nuffield Science, these are probably
the most significant Projects at this level, currently available.
These Projects also represent a bank of available resource material,
which we should consider, I think, as possible alternatives as a
starting point for the ASEP Project. Private conversations with
Romey from ESCP, and with Burkman from ISCS have led me to believe
that these Projects and probably any of the other major Projects
would listen most sympathetically to a proposition to adapt and
modify all or part of their materials for inclusion in our ASEP
Project. However, I concur with the reservations that other
speakers have expressed earlier of accepting any ready-made
objectives of any existing Project materials. It seems to me
that before we decide what materials we should be using as
starting points, what assumptions we are making about these,
that we must first clarify the objectives of this Project.
The adoption of existing materials, whether JSSP or otherwise
should be considered in terms of the degree to which these
objectives meet the objectives that are established for this
Project. What Ars. our objectives in ASEP? To what extent
do any curriculum materials match these objectives? This
seems to me to be the only criterion that we should use as a
basis for accepting other materials, and I feel quite strongly



that neither financial considerations nor temporal expedience
should be or is a sufficient basis for tho aeocptanoc of exist-

ing materials from any source. I feel that we must first

establish objectives and identify the sorts of instructional

procedures that we think appropriate to reach these objectives,

and only when we know what we are trying to do are we in a

position to say whether or not a particular set of materials

are appropriate to the aims we have established.

In establishing the objectives and the methodology for this

Project, we will need to raise and resolve many issues. Most

of these have been raised from the floor at various times already.

I would like to have the time to go through some of these at depth,

an present some sort of a balanced picture from my viewpoint on

t em, but time does not allow, even though I would like to do this.

n establishing the objectives and instructional strategies of our

/Project, I think we will need to resolve many issues. These

/ include such questions as: "Should the curriculum be concerned

/ with the superficial survey of many of the areas of science or

should it be concerned with the development of a few powerful ideas

such as 'Energy and its Transformation't 'Conservation', or some of

the others that have been earlier identified?" Should the
curriculum be hierarchical in development, pursuing a story line

in which each learning experience builds upon those which precede

it or should it be composed of relatively independent units

which will allow individual schools and individual teachers the
maximum flexibility of choice from among them? Should the
curriculum be inductive in nature, involving interpretation of
laboratory experience or should it be essentially expository, so
that the level of knowledge of this generation can be imparted to
the next with the maximum efficiency? Should the curriculum be
equally concerned with the information of science, the so-called
product dimension of science and the skills by which this informa-
tion is obtained, organized, interpreted and communicated, the
so-called processes of science?

These are just a few of the issues, I think, which we as a
group need to deliberate upon to provide guidelines to assist the
Project in establishing its broad objectives. I believe that this
is probably our first and most important task as a group.

As a somewhat parenthetic corollary, I believe that there are
rather serious implications in the present plan to produce Grade 9
and Grade 10 materials immediately. Such materials can only be
compatible with and hence continuous with existing Grades 7 and 8
materials if they are based on somewhat highly related objectives.
To prepare 9 and 10 first would seem to me to imply the pre-
acceptance of 7 and 8 and I am riot sure that we are in a position
to do that at this point. For my own part, I have not been able
to ascertain the position of the existing Grades 7 and 8 materials
on many of the issues that I have raised or other issues that
could be raised. I believe that the decisions to incorporate
any curriculum materials into ASEP, whether they come from Time,
Space and Matter, ISCS or any other source is premature until the
objectives of the Project have jelled. It would appear a major
error in strategy to constrain the expand6d Project by the
premature acceptance of any prior existing materials.

Over the last five or six weeks, I have been involved in a
series of meetings with a group just such as this, composed of
people who are representatives of the same sorts of interests as
we have here, perhaps being more representative of teachers in
schools than our particular gathering and this group, as a State
Advisory Committee in my home State, has been looking at the sort
of objectives that they would like to see in a science programme
in lower secondary schools. They were able to start with at
least one common factors thich was a very large measure of dis-
enchantment with what exists at the moment in my own State, and
so they were able to view the objectives of curriculum



development without any consideration at all to what exists at
the moment, because they were able to assume, and I think fairly
gaily, that most of what exists now is ripe for change. I have
brought with me a copy of a Position Paper that represents the
viewpoint of this particular group of people on what they would
like to see as the objectives mct by a curriculum project at this
level. I think the thing that strikes me most in listening to
the speakers that we have had to this point, and knowing the
content of the paper, is the degree of commonality that exists
between the various groups. Although there is a different sort
of jargon used and a different organization of that jargon within
the paper, there is in essence very little difference between the
positions that have been taken. Probably the only major
difference is the emphasis which this other group has placed on
the systematic and hierarchical development of process and concept
as distinct from the somewhat unrelated, unstructured unit approach.
I will make these materials available to you, not because they
represent anything other than a viewpoint of one group of people
just such as yourselves, but they are relevant to the sorts of
things that will be being discussed over the next two or three
days, and may provide some useful information.

Let me recapitulate very briefly by saying I found it
difficult to come up with a significant commentary on these two
very thoroughly prepared papers. The points of view that I have
raised may not be the ones which you consider to be the most
significant, I have tried to keep my time to the quarter of an
hour allotted, so that those of you who wish may have the
opportunity to raise other and in your view more sLgnificant
points pertaining to the paper that we have heard last.
Thank you.
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PURPOSES OF THE PROJECT

1. The committee considers that the primary purpose of the ASEP Project

should be to develop instructional materials in science for use by teachers

and pupils in grades 7 - 10 in Australian schools.

2. The project staff should be concerned with the evaluation of current

curricula, the construction cf evaluative instruments, teacher education

and special resource materials only to the extent necessary to achieve the

primary purpose.

3. While the project should be concerned with the development of a four

year sequence from grade 7 to grade 10, it is crucial that the structure of

the programme should allow successful adoption in states with either a 6 - 6

or a 7 - 5 primary - secondary organisation.

Of the various options discussed by this committee, the most

appropriate structure appears to be a programme which allows first year

high school students to enter at either grade 7 or grada8 of the programme.

This implies that the essential entry behaviours into grade 8 are clearly

identified and are such that either they are a reasonable expectation from

a grade 7 primary course or can be met by a short course undertaken at the

beginning of grade 8.

The committee holds the view that a structure in which a three

year course can be obtained by judicious selection from a four year course

is a less desirable alternative. Such a design appears to inhibit the

opportunity to develop a curriculum in which there is an hierarchical and

systematic development of concepts and processes.

The committee further considers that a structure in which some students

(vat after three years into grade 11 and 12 science programmes, while others

i.:1f.A after four years is also unsatisfactory. If student achievement after

three years is at a level appropriate to enter grade 11 and 12 science, it

is difficult to justify a fourth year for other students.

ROLE OF EXISTING J.S ,S r MATER'ALS

1. This committee feels strongly that the establishment of acceptable

objectives and instructional procedures should precede any attempt to

evaluate the suitability or otherwise of the ecisting J.S.S.P. grade 7 and

8 materials. The expanded project has both broader objectives and far greater

resources than the initial project. The total curriculum should be rethought

on the basis of its Australia-wide objectives. It would appear to be a major

error of strategy to constrain the expanded project by the uncritical

acceptance of the existing materials.

2. The four year programme (see Appendix I) must take cognizance of:

(i) The competencies of students entering the programme from the

various primary science curricula in the participant states,

(ii) The organisational structure (e.g. number of periods per

week) within which science instruction must operate in each

state,

(iii) The objectives of science teaching acceptable to the

participant states,,

(iv). The methodological Procedures indentifled to optimise the

achievement' of these objectives,

(v)' The format of the instructional materials,

(vi) the articulation between the course and

(a) matriculation` science programmes,
c(b) non-matriculation science programmes, and

c') needs of terminal students,
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(vii) The resources currently available fromaajor curriculum
projects - V1yrdum Science, J.S.S.P., I.P.S., Nuffield,
I.S.C.S., E.S.C.P., Time, Space and Matter.

3. The comments of this committee with respect to the existing J.S.S.P.
materials are included in Appendix II.

03JECTIVESOF SCIENCE TEACHING

At a global level, the general aim of science teaching is to develop
attitudes, interests, knowledge, understandings and skills which will enable
students to develop an appreciation of themselves and their changing environ-

ment. This committee considered specific aims under four headings.

1. Knowledge and understanding.
2. Cognitive skills.
3. Attitudes and interests.

4. Psycho-motor skills.

1. Knowledge and understanding.

The curriculum should develop in the student a knowledge of and an
ability to apply, the factual content, the conventions, the
procedures, the laws and the theories of the scientific disciplines.

This committee considers that an integrated view embodying aspects of
major disciplines should be presented. The choice of specific °orient

areas should be determined by the extent to which the material is
illustrattve of the organizational themes underlying all disciplines.
The eleven ideas listed do not imply eleven separate storylines nor
should these points lead to fragmentation of the course because each
point is common to a number of the traditional disciplines of science.
Essentially the eleven points express the major concepts about energy
and its transformations, fundamental particles, living processes (or

organisation) and change.

The Powerful Ideas of Science

(i) All matte' is composed of fundamental particles.

(ii) Fundamental particles can interact, the bases of all
interaction being electronic, gravitational or nuclear.

(iii) Interactions tend towards equilibrium in which potential
energy is minimum and randomness is maximum. The spontaneity
of change does not reflect the rate.

(iv) In the process of obtaining equilibrium mass transformations,
mass/energy transformations, or energy transformations can
occur. The sum of mass and energy is constant.

(v) One form of energy is motion of matter units. This motion
is responsible for heat, temperature and phase.

(vi) Aggregates of particles can be classified into hierarchies
of organisational levels. The characteristics of aggregates

can be described on a statistical basis.

(vii) Aggregates of particles classified as living, share basic
organisational structure and basic interparticle interactions.

(viii)There is a great diversity of livino organisms. Characteristics

of the parents are inherited by the offspring.

(ix) Evolution of living organisms arises from mutation and

natural selection.

(x) All matter exists in space and time. Matter is subject to

change with time. This change occurs at various rates And in

various patterns.

(xi) The scale. of time and distance in the universe is enormous.



2. Cognitive Skills.

This committee considers that the skills by which information

is obtained, organized, interpreted and communicated are of at

least equal importance to the information itself. Cognitive skills

of comprehension, application, analysis, synthesis and evaluation

should be systematically developed in any curriculum. Science is an

organised method of human enquiry. Students should be trained in

the special process skills of scientific enquiry. Such process skills

should not be taught in isolation but should be systematically developed

along with the content of the programme. The list of processes

identified by this committee does not imply fragmentation nor does it

imply a teaching sequence. The sequence of development should parallel

the stude nt's learning sequence which is not necessarily the same as

the way an adult would tackle a problem.

The Processes of Scientific Enauiry

(i) Gathering Data

(a) Making observations using all senses

(b) Distinguishing observations from inferences

(c) Making quantitative observations

(ii) Oraanisina Data

(a) Classifying and tahiating data and events

(b) Identifying patterns and irregularities in data

(c) Making predictions based upon ?:rends observable in data

(d) Applying the systems approach to isolating a problem

(iii) Communicating Data

(a) Presenting information by means of "Ables, graphs and

diagrams

(b) Presenting information by means of concise logical written

or verbal reports

(iv) Designing Exaeriments

(a) Recognising and stating a problem

(b) Defining operationally

(c) Controlling variables

(d) Formulating an hypothesis

(e) Planning and pursuing an experiment

(v) Intapsetina Data

(a) Interpreting data from tables,

(b) Drawing conclusions

(c) Stating and using mathematical

variables

(cf; Formulating models

3. Attitudes and Interests.

graphs and other reports

relationships between

Much of the factual content of a particular programme may prove

irrelevant to the future activities of students and much is

readily forgotten. This committee supports the view point that the

attitudes towards and interest in pursuing science which arise from a

programme are of great importance. We believe that the programme should

seek to develop in a systematic way:

(i) An attitude of 'enquiry by encouraging and developing

his natural curiosity and interests, and a readiness to

pursue these interests.



A confidence in, and desire to use scientific proceduresfor seeking knowledge.

An awareness of the limitations of scientific method inmatters concerning value judgements.

A tolerance towards the opinions of others.
A willingness to suspend judgement, consider new evidenceand change o pinions in the light of new data.
An appreciation of the impact of science on the changingenvironment.

An appreciation of the role of science in the conservationof natural resources.

4. Psycho-motor Skills.

A science curriculum should identify and systematically developpsycho-motor skills.

(i) Using instruments to extend the range and precision ofthe senses.

(ii) Manipulating, assembling and fabricating scientificequipment.

(iii) Using instruments to quantify observations.

INSTRUCT' ONAL PROCEDURES

This committee considers a curriculum most likely to achieve theseobjectives when it embodies instructional procedures with the followingcharacteristics.

1. The curriculum should be a balance between the inductive and theexpository dimensions of teaching. Students should participate inmeaningful enquiry based on laboratory and field experience.
2. The curriculum should be structured around the major concepts ofscience. There should he a sequential

development of a few powerful ideasrather than a detailed survey of the information of science.

3. The curriculum should incorporate the structured development of theprocesses of scientific enqdiry. Students should learn in a systematic waythe skills of obtaining, organizing, interpreting and communicating scientificinformation of designing and conducting experiments.

4. The curriculum should cater for differences in entry skills andlearning rates of children of this age range. The committee feels thatthere is a pace for both a multi-track approach and accelerated progressin providing for individual differences. The committee opposes organizationalconstraints which inhibit the natural progression of the able child. Thecommittee also expresses reservations as to whether a single set of materials,even with acceleration, can meet the needs of the full range of ability.
5. The curriculum should foster the systematic development ofindependent study habits and enquiry skills. As the student builds anincreasing store of information and process skills, the materials shouldtend from highly directive toward open-ended enquiry.

6. The curriculum through its instructional materials should capturestudent interest and carry a high level of intrinsic motivation. Thisfurther implies that the demands upon the child be related closely to thechild's experionce and to his level of cognitive development.



7. The development of process skills and powerful ideas should be
spiral so that the student applies the same skills and ideas in a number

of different contexts, thus favouring retention and transfer into novel

rituations.

8. The committee believes that sound instruction is hierarchical

with each unit building on the outcomes of preceding units.

9. The curriculum should take into consideration the curricula in

other subject areas, particularly mathematics; reading and written

expression so that the skills and methods required at various levels are

appropriate In some instances it may be necessary to include direct

instruction in mathematical (or other) skills such as graphing, averaging

and scientific notation,

10. The emphasis should be on the development of scientific concepts

and processes. However, opportunities should be created to raise, without

moralising, the moral and social implications of science,

11. The curriculum should be compatible with the conditions pertaining

in Australian Schools, particularly with respect to the qualifications and

experience of teachers, the provision of laboratories and equipment and

class sizes.

12. The curriculum should incorporate systematic and progressive

(cumulative). assessment of student achievement across the widest range

of objectives.
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Annendix

7
EVALUATION C9 EXISTING J.S.S.P. MATERIALS

The following comments were endors ed by this Committee after

examination of the J.S.S.P. materials.

1. The committee found it difficult to determine the position which

had been adopted by J.S.S.P. on many of the issues discussed in the body

of this paper.

2. The materials have made a substantial step forward in providing

for individualized instruction by using printed materials rather than the

teacher as the primary source of information. Individual students are

thus able to proceed at their own pace in each unit.

3. Committee members did not consider the procedure of inhibiting the

forward progress of individual students by forcing a lock step completion

of each unit appropriate.

(i) It is assumed that any course represents a systematic and

logical development of concepts and skills. If a particular

concept or skill is necessary to this development it is

included in the sequence. By definition the appropriate

activity for a student to undertake at any point is the next
activity in this sequential development; rather than some

optional side issue.

(ii) The use of research activities in J.S.S.P. would appear to

act as an artificial contrivance to hold students together

in the sequence. In th ,.? early grades, the students have

neither the mastery of sufficient information nor the

mastery of appropriate enquiry skills. As a consequence

many research activities are triVial or Over direCtiVe.

4. Most Cards involve the students in the actual handling of materials4

However, the committee members could find little to indicate that this

laboratory emphasis is directed towards the systematic development of

identified enquiry skills. We consider that the systematic development of

process skills should receive emphasis comparable with that placed on the

development of the knowledge and understanding of scientific facts,

principles and laws.

5. There is seemingly little evidence of hierarchical development of

skills and concepts.

6. Like the existing Western Australian Science A syllabus, the JSSP

materials tend to present a series of unrelated topics. A superficial study of

JSSP materials does not reveal that the content is structured around the

powerful ideas of science.

7. In comparison with E.S.C.P., I.S.C.S. or Time Space Matter, the

materials are drab and unappealing. The literary style is rather formal

and the use of art work to enliven the appearance is minimal.

8. The advantages of a card based system are not at once evident. The

disadvantages of logistics of distribution, lack of durability, expense
and inhibition of back reference seem to outweigh the possible advantages

of flexibility and ease of updating parts of the materials.

9. Poor reading ability seventy handicaps some children in this type

of instruction. For this group of students, printed instructions should

be associated with pictorial instructions.



ASEP C01FEREECE

SYNDICATE SESSIO' WORMY

Whereas many major matters have already been raised, it is not appropriate to
discuss all of them at this stage of the conference. There will be opportunities
at more appropriate times to consider those major problem areas omitted below.

The outcome of this session should be a firm statement of the fundamental
aim of the Project. To this end it appears appropriate to record consensi and
significant minority opinions that arise from a discussion of the stated rationale,
paying due regard to the implicit assumptions concerning the goals of science
education contained therein.

It would assist the organization of the products of the discussion if each
syndicate uses the heading set out below for both the discussion and the
syndicate reports. Additional headings considered to be of equal or greater
importance should be added.

1.1 The importance attached to the personal development of the pupils

1.2 The importance of the pupil's immediate environment and interests

1.3 The importance of the future needs of the individual in society
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MONDAY (Continued)

104 The importance of the great body of scientific knowledge and
processes

1.5 The importance of the separate scientific disciplines

1.6 The importance of the demands of higher secondary and tertiary education

2. In the light of the answers given above what amendments, additions or
qualifications should be made in respect of the stated fundamental aim
of the Project?
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10 :Cs the last sentence of uaagvaph ft, of the synopsis an
adequate Summary of the aims of ASEP?

2,0 .1f not what,shotild replace it?

Peer ia

1. Should teachers be involved?

o How should they be involved?

3° What meanings can be given to the tern 'integration in
this context?

o What aspects of 'Iltegratian are relevant to ASEP?

50 To what extant should there be choice of materials for
student or school?

Discussion on Sunday has suggested that as a result of
this conferences there will be a comp= syllabus throughout
Australia° Is this so?

Does the last sentence of paragraph 4 of the synopsis of
The Purposes ofIEEP" imply that we are not going to adopt a
disciplines° approach?

To what extent shOuld ASEP follow themes of the'"Powerful
ideas of science" e.g0 particulate nature of matters equilibrium?

and/or the processes of scientific enquiry?

Should the prime aim of ASEP b to develop a science coursein its on rights or should it be to meet the requirements of the
various States?
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The kinds of materials to be developed by the

Project considered against the wider perspectives

of learning and teaching

morning : two papers

afternoon : syndicate discussions

evening : plenary session



THE KINDS OF MATERIALS TO BE DEVELOPILMJEgaglIgg
AIMS OF THE AUSTRALIAN SCPINC"q EDUCATION PROJECT - PROBABILITIPS

AND POSSIBILITIES

PREAMBLE

In determining the framework within which the materials
development area of the Project will operate, the following
aspects must be considered

(1) the purposes, aims and rationale for the Project

(2) available time and finance

(3) variables relating to the school population concerned
- children, teachers, schools, communities,

localities, etc.

Some of the decisions concerning this framework have already.
been made - the Project has been established with specific
purposes, duration, funding, staffing, administrative structure
and advisory bodies. The proposed aims and rationale have been
presented and discussed. In this paper, other areas in which
decisions have yet to be made are examined and recommendations
are put forward for consideration by the Project and its advisers,

THE RANGE OF MATERIALS TO BE DEVELOPED

The term "materials" is taken to embrace all that could be
useful to the teacher in the classroom, including printed matter
for use by teachers and students, plus accompanying audio-visual
aids, laboratory equipment,specimens, models, etc. Most of the
kinds of materials to be developed by the Project are in use in
schools. Emphasis will be placed on supplying particular items
not already available rather than development of new kinds of
materials. Most of these items will be designed, produced in
trial form, tried in classrooms and prepared for production on
the open market, by the staff of the Project. Some of the
materials will be prepared by outside bodies, advised by Project
staff. Where existing materials can be used, their source and
availability will be made known in the Project printed materials.
Some materials could be developed by modification of existing
materials.

It is expected that materials in most of the following
categories will be available as the result of work by the
Project:

1 Printed matter - predominantly verbal

predominantly non-verbal

2 Audio-visual aids

- charts

- photographs

- audio tapes

- overhead projector transparencies

- 8 mm film, including loops

- 16 mm film

- 35 mm transparencies

- models
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3 Equipment for teacher and student use

4 Specimens - for biological and earth sciences

In making the decision whether or not a given item of
material will be produced a compromise will have to be made
between the value of the item concerned as a means of achieving
the objective desired and its cost to the Project and/or the
school.

Recommendation 1 Where practicable, the Project should make
available materials that are best suited
to achieving the learning task desired but
should take into account what is already
available and the cost of production and/or
supply to schools of any new items concerned.
Where possible, use should be made of the
materials already in or available to schools.

MATTERS CONCERNING ALL MATERIALS PRODUCED

A D st ibu ion of m t s o a the d ' -v ls

The materials produced should be distributed over the four
grade levels for NSW, Vic. and Tas. and usable over three grade
levels in SA, WA and Qld. Since the ages of children in the
three grades in SA, WA and Qld. fall within the age range of
children in the four grades in Vic. NSW and Tas. then the task
of meeting this requirement is not so formidable, provided that
the materials are not tied closely to specific grade levels.

The ages of the children concerned provide some evidence of
the overlap between grades.

The total age range is about 8 years. About 99% of the
total Grade 7-10 population are within a 6-year range and about
87% are within a 4-year range. The distribution of ages on
1st August 1967 over all States at Grades 7-10 level excluding
children in special classes was as follows:

Age 10 11
% of total 0.005 3.8

12 13 14 15
19 25.2 25.3 17.5

16 17 18+
8.6 0.5 0.1

It could be argued that materials should be developed for
the 12-15 years age group and that these materials would be
suitable for the remaining 13% of children. This could be so.
The 11 year olds, as a group, would probably be an able group
and so could cope quite well with materials prepared for the
12 year olds. On the other hand the 16+ year olds are likely
to be a less-than-average group and would require special
attention. Neglect of this group cannot be justified on
educational grounds.

The average age range for each grade level over the six
States is shown below (three-grade States are included under
8-9-10).

Grade 7 Grade 8 Grade 9 Grade 10
12.9 - 13.1 13.4 - 14.1 14.4 - 14.11 15.3 - 15.11

Materials produced for 12-15 year olds would be suitable
for most of the pupils in the four grade levels concerned but
some provision would need to be made for the below average
12 year olds and the above average 15 year olds.



One basis for dcri.ding the distribution of materials could
be the age level of children concermd. For example, the
available work time for materials development could be evenly
distributed over the four main age groups . 12, 13, 14; 15 years.

Since there is a considerable range of abilities in any one
age group, an alternative; which involves overlap of age groups
could be to divide the total range of abilities into stages
similar to those described by Piaget and based on changes in
thinking ability in relation to development from dependence on
concrete situations to ability to think in abstract terms without
the aid of concrete "props".

Stage 1 materials could be concerned mainly with experiences
in concrete situations, handling actual objects, equipment,
organisms, etc. in actual situations. The situations could be
chosen partly for background experiences in developing science
concepts e.g. background to measuring lengths,,areas, volumes;
weights and to developing ideas of seriation, classification,
and systematic investigation. The Stage 1 experiences could be
investigative and concerned mainly with the development of-
techniques of scientific inquiry, using the processes of science.

St e materials could be regarded as representing the
transition between Piaget's concrete and formal stages. Experience
with concrete situations would be regarded as a necessary prelimin-
ary to the development of more theoretical relationships within
the content studied. Attention would be given to more demanding
aspects of scientific inquiry, such as formulation of simple
"models", the examination of possible consequences, statement of
hypotheses; and ways of dealing with extraneous variables by
omission or by neutralization (control).

Stage I materials would be concerned with more abstract
thinking including situations where ideas and/or symbols are
manipulated in the absence of concrete examples, the development
and study of models and theories, the consideration of possible
consequences in situations where certain variables can be con-
trolled and the use of calculations to refine explanations and
predictions.

It is possible that a small proportion of the children in
Grades 7-10 would spend most of their time on Stage 1 materials.
Most children would spend a short time on Stage 1 materials and
most of their time on Stage 2. Some children may spend little
or no time on Stage 11 some time on Stage 2 and some time on
Stage 3. It is feasible that tests can be developed to assist
the teacher to determine what type of materials are best suited
to each individual in his class.

This alternative of stage-based materials, would provide
better freedom of choice for the teachers and educational
systems concerned; enabling tailoring of programs to the needs
of the children.

Recommendation 2 Materials should be produced for three
stages of development in children, based
on ability to handle abstract ideas with
the limited use of concrete "props".

B The gcliool environment

Most of the materials should be directly concerned with or
arise from aspects of the child's environment. Experiences
that are relevant to the child and which are reinforced in
everyday activities are most meaningful and most likely to be
remembered and incorporated into the child's behaviour.



The child's environment includes his body and personal
behaviour; the structure and behaviour of other people and
other organisms; his home; man-made structures, appliances,
machines; the earth, sea and sky; and problems associated
with life in this environment. The school environment? which
includes the buildings, grounds, facilities, the community
itself, and their physical, biological, and social aspects is,

in effect, the environment of the child.

All schools will have some features in common but there
will be many differences among schools. It will not be possible
to cater for the range of differences throughout Australia but
assistance can be provided to enable teachers to relate most of
the learning to the local situation.

Recommendation 3 As far as possible, materials produced should
be related to and adaptable to the student's
environment. Teachers should be given
assistance to enable them to make maximum use
of the school environment.

C Teachers' skills and preferences

Teachers differ in their abilities to use instructional
procedures. This can be due to lack of knowledge but is often
due to personality traits. Some teachers are not effective as
lecturer-demonstrators. Others find difficulty in controlling
the activities of a class in which students are working at their
own rate or on different activities. Research evidence shows
that a teacher is more effective when teaching in a manner suited
to his own personal abilities and beliefs.

Irrespective of teaching ability, most teachers prefer to
develop an approach and to select materials that best suit the
needs of the particular class concerned.

Sufficient diversity and flexibility of materials should
be provided by the Project to enable teachers to select those
best suited for the particular teacher? children and school
concerned. Some sequences should be included to cater for
development in a given direction but these should be limited in
length and, as far as practicable, selection and sequencing of
topics should be a matter for school and teacher decision.

Recommendation 4 As far as is practicable, materials provided
should be such that teachers can use them
according to their own particular skills and
preferences and to the advantage of the
students concerned.

D Classroom faW.ities available

In the ideal situation, nost science periods are taken in
rooms well suited for student activity. If these facilities
are not available the next best situation involves the use of
rooms not specifically set up for activity. This creates some
problems in adapting the rooms for the use required, including
supply and storage of equipment.

Recommendation 5 It should be assumed that the bulk of the
equipment required, will be available in
the schools. Most of the activity
exercises included in the materials should
require the use of simple, readily avail-
able equipment.
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Science is taught in many different types of classroom
including those unsuitable for student laboratory activity and
teacher-demonstration$ those suitable for teacher demonstration
but not for student activity, and those suitable for both.

Evidence and opinion both point strongly to the necessity
for student activity as a basis for science learning.

Recommendation 6 In development of the materials it should
be assumed that students will be taught in
rooms in which individual activity can be
undertaken.

Although most teachers will have access to a good range of
audio-visual equipment, there is the problem of whether the
equipment can be available for use at the tinc or in the place
desired.

Research has shown that audio-visual aids are more effect-
ive when used as an integral part of the learning sequence.

Recommendation 7 Audio-visual materials should be produced to
supplement the learning materials. Where
these are made an essential part of the
materials due account should be taken of the
problems of availability of appropriate
equipment and classroom facilities.

Reading about science is an important part of collecting
information. Students should be able to do this during and
outside of school time. School and municipal library facilities
will be valuable sources of reading materials but will not be
readily available to all pupils.

Recommendation 8 Reference reading materials that are considered
to be highly desirable for all students should
be produced as part of the project materials
and in a form that can be made readily avail-
able to all students. Existing reference
materials should be screened and appropriate
information on them should be provided in the
Project materials.

E Leapnine amvoach

An inquiry approach is favoured by most science educators
today. This approach involves active student investigation cf
situations in order to determine a pattern or relationship not
known to the student. It can embrace posing questions to be
answered, collecting information$ looking for patterns and
relationships, stating inferences and conclusions, making
predictions, etc. Emphasis is placed on the validity of
conclusions reached in terms of consistency with information
available to the student. The student can be required to
concentrate on certain aspects of inquiry at certain times in
order to learn certain techniques or procedures or can be
permitted to investigate freely along lines of his own
determination.

Apart from the fact that an inquiry approach is consistent
with the procedures of science it has been shown to be very
effective in producing gains in learning, long-term retention
and attitudes.

The extent to which the inquiry should be guided by
structuring of the learning materials appears to depend upon
the objectives desired. This is discussed in relation to the
design of the printed materials, in the next section of this
paper.
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Recommendation 9 In the materials an inquiry approach should
be used predominantly.

Activity of students

Research evidence indicates definite advantages to be
derived by active pari,icipation by students. In science,
students can participate in discussions, read and search out
information from published materials, carry out laboratory and
field work, prepare and present reports on findings and assist
in planning individual and class work. Research has shown that
all of these activities can he used to advantage. Outcomes that
can be improved include attitudes to school and instruction,
understanding, retention, critical thinking, creativity and
interest.

Evidence shows that low ability as well as high ability
students can benefit from activity-centred experiences.

Recommendation 10 Materials developed should be based on
student experience in carrying out laborat-
ory experiments and investigations.
Provision should be made for active student
partidipation in most phases of classroom
work at most times. Experiences incorpor-
ated should add to the intellectual and
social development of the child and lead
to understanding consistent with that
development.

G Rate of working

It is well known that children work at different rates but
the degree of difference is not well known. Experience with
the JSSP materials suggests that the rates can differ by at
least a factor of 3 i.e. some children were able to complete a
given quantity of work in one-third of the time taken by the
slowest class members.

Whether a class is organized for individual progress or
for group progress the difference in rate of working is present,
except that in the latter situation, it is less obvious.
Provision of additional materials for enrichment and extension
can provide for those who work faster and for those whose
interests lead them to additional science activities out of
class time. These additional materials could include
supplementary reading materials, audio-visual materials, and
equipment or specimens.

Slower workers benefit from experience with enrichment
and extension materials and should be given the opportunity to
do so.

Recommendation 11 All materials produced should contain
portions for enrichment and extension..
Some materials should be designed to
facilitate individual progress.

H AttiAdes to teacher, school and stud).e

While the area of interests and attitudes has not been
clearly defined to the satisfaction of all concerned, it is
generally agreed that there arc certain "attitudes" that are
desirable in that they indicate a positive approach to
teacher or school or science or study, etc.
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Student attitudes develop as the result of motivation, group
dynamics, classroom learning procedures and out-of-school factors.

Research indicates that motivation is improved by active
participation in the learning process and independence from
teacher imposition of direction; a balance must be made between
group needs and individual nocds; inductive methods arc better
than deductive methods for attainment of scientific attitudes
and positive attitudes to instruction; programmed instruction,
if used to excess, can lead to negative attitudes; a multi-media
approach can increase student interest; group dynamics are
complex and no one method of grouping necessarily leads to
better motivation or achievement; the problem-solving approach
can produce greater growth in personal adjustment and attitudes
towards school than a traditional approach; interest level of
low interest students can be raised by giving supplementary
learning experiences, using activities that are enjoyed.

Recommendation 12 Positive attitudes to science and to the
learning situation should be encouraged by
incorporating in the instructional materials
student participation in problem solving,
opportunity for students to follow their own
ideas and interests, aspects of direct and
immediate concern to students, variety in
types and presentation of materials, and by
making the materials interesting and
attractive to both students and teachers.

MATTERS CONCERNING THE DESIGN OF PRINTED MATERIALS

A Guide to teachers

Teachers differ in their experience, knowledge, skills and
attitudes. In-service education courses can assist teachers
to accommodate to the use of new curriculum materials but certain
variables must still remain.

There is a wide spectrum of knowledge, experience, and skills
among teachers of Grades 7-10.

The current educational climate in most Australian States
favours giving schools the responsibility for selecting and
putting into practice the program for their own classes, and
actively and continuously reassessing that work in terms of
their goals. It is expected that the Project will make avail-
able materials in sufficient variety and quantity that schools
and teachers will have some freedom of choice. It is hoped
that the vantity available will be in the vicinity of twice
that needed for average students to cover fully the three or
four years of schooling involved. However, the fact that
there will be an opportunity for choice means that teachers
should be advised on the characteristics of the materials to
assist them in making a choice.

Recommendation 13 Materials should provide a minimum basic
guide for teachers that are well qualified
and experienced. Supplementary informa-
tion on the science involved saould be
available for teachers who lack knowledge
of that area of science. Supplementary
information on laboratory techniques
should be available for teachers who lack
experience in the school laboratory.
Characteristics of all materials in terms
of the outcomes to be expected from their
use should be described.
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B Stru tuned materials

While an inquiry approach is favoured by most science
educators today the extent to which this should be "open-ended"
has been debated strongly. Both open-ended and structured
materials have advantages for achievenent of certain outcomes.
The former have been shown to give experience in the planning
and conduct of investigations and in problem-solving, without
loss of achievement in learning of science content. However,
structured materials promote more efficient learning of content
and of skills. Retention is better with less structure but can
be improved by deliberate reinforcement at intervals. Prolonged
use of closely structured sequences can lead to loss of interest.

Within a set of materials on a certain topic, the use of
structured materials in the form of "guided discovery" has
certain advantages. Initial learning can be rapid and efficient
and, provided that it is subsequently adequately reinforced, can
be well retained. Such materials can provide a detailed guide
to students for individual progress in such a way that much of
the need for teacher supervision and correction is eliminated.

Open-ended materials offer little guidance and, hence; their
outcomes cannot be specified as closely. However they have
advantages in facilitating divergent thinking in giving the
students opportunity to use their on initiative and develop as
autonomous, self-directed individuals.

Recommendation 14 Both structured and open-ended materials
should be developed. The former should be
used mainly where rapid learning of certain
content or skills is required, the latter
mainly where outcomes of autonomy and
initiative are desired.

C Sequencv among the materials

Most science courses consist of sequences of topics arranged
in a logical order. Most science teachers re-arrange the order
of presentation of topics to suit their own ideas and the require-
ments of the class. However, for one topic taken in successive
years there can be a graded s:quence of difficulty. In addition,
some topics are pre-requisite to others.

It is suggested that the materials should be prepared in
such a way that such sequences are kept to a minimum. The
extent to which this is feasible will be investigated in the
first trial of the materials.

This implies that there will be a relatively small quantity
of material considered essential for all students. If there is
to be any essential material it is necessary that it be covered
by all children before they leave school.

The 1967 figures for the total school population at each
grade level throughout Australia, given as a percentage of the
total population at Grade 6 level, are as follows:

% of Grade 6
100 96 84 64

Fensham (Education News, October 1969) gives figures
drop-out from science (including those that drop out from
for students in Victoria.

Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
29

for
school)

0

Boys
Girls

Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
0 0 3 27 > 66
0 0 6 31 .> 66



Allowing for possible error in attempting to generalize
from these figures it is obvious that there is some loss of
students from science at Grade 9 level, a considerable loss at
Grade 10 level (30-4C%) and a minority continue with science
studies at Grade 11 level (less than 40%). It is assumed that
this situation may change in the direction of increased retention
in Grades 9 and 10 but that the drop-out will be appreciable for
some time to come.

So that all students can receive experience with the
materials considered to be ossential for all school leavers
these materials should be written at Stage 1 or 2 levels,
preferably, and teachers' attention should be drawn to them.

Recommendation 15 The materials should provide mainly for the
science education of children who do not
continue with the study of science beyond
Grade 10. Any aspects considered to be of
sufficient importance to be studi,?.d by all
children should be covered no later than
the end of Grade 9. Sequences among the
materials should be kept to a minimum to
give teachers maximum freedom of choice.

D Reading_aldlity

Evidence shows that the range of ability (IQ, reading,
mathematics) at any one grade level is equal to or greater than
7-8 years. Figures presented by Parker (in Schooling for
Individual Excellence) for reading ability of Grade 5 children
in U.S.A. are as follows:

% of students 1.64.06.712.7 50 12.7 6.7 4.0 1.6
Reading grade level 1 2 3 4 5 6 7 8 9

These figures indicate that only 50% of the children are at
the stated grade level, approx. 89% are spread over a six year
range and approximately 97% are spread over an eight year range.

If it is assumed that there is a similar spread of reading
ability in each of Grades 7-10 in Australian schools then the
spread of reading ability over the four grades is as follows:

Reading grade
level 3 4 5 6 7 8 9 10 11 12 13 14

% of total
students 0.4 1.4 3.1 6.3 18.3 20.520.5 18.3 6.3 3.1 1.4 0.4

If these ara grouped the distribution becomes:

Reading grade level 3-4-5 6-7 8-9 10-11 12-13-14
% of total students 4.9 2+.6 41 2+.6 4.9

While it would not be feasible to produce materials at
many different reading levels, it may be possible to cater for
the three main levels 6-7 8-9 and 10-11 with some supplementa:Ty
materials at 4-5 and 12-13. The Grade 6-7 level materials would
be suitable for average readers in Grade 7 and below average
readers in Grades 8-10; the Grade 8-9 level materiels would be
suitable for above average readers in Grade 7, average readers
in Grades 8.9 and below average readers in Grade 10; the
Grade 10-11 materials would be suitable for above average readers
in Grades 7-9 and average readers in Grade 10.



Recommendation 16 Materials should be produced for three main
levels of reading ability - Reading Grades 6-7,

8-9 and 10-119 with some supplementary materials
at Grades 4-5 and 12-13 levels. Usually, any
one portion of materials should be written at
one reading level only but several reading
levels could be represented in a set of materials.

E Individual and group learning

In the usual science class learning situation, the class
behaves as one group with common learning objectives. Sometimes
subgroups are recognized by the teacher and are given differential
treatment in order to bring a greater proportion of children to

the desired objective, Seldom can a teacher provide for
different objectives for different groups.

Immediately subgroups are recognized, the teacher's task of
imparting information and checking that the work has been completed
to the required standards is multiplied. There is a limit to the
number of groups that can be managed by one teacher but this limit
is determined Partly by the availability of materials that enable
children to work independently of close supervision and assistance
from the teacher.

It is not desirable that all class work be done by students
without guidance and assistance from a teacher or without
occasions on which groups, large or small, gather to discuss,

plan and evaluate.

It is proposed that, for a given topic, the ASEP materials
will contain some portions that can be used by students, working
as individuals without the need for close teacher supervision or
assistance. However, the work of each topic should be directed
by the teacher who will organize the necessary facilities, promote
and control discussions and, in consultation with the students,
guide directions to be taken by individuals or groups.

Recommendation 17 Materials for a given topic of study should
include portions that can be used by students
working independently of the teacher but the
responsibility of organizing the over-all
work on that topic will be the teacher's.

F Assessment of progress

At various times both the teacher and the student need to
know the extent to which learning has been achieved. The need
for self-assessment by students is greater when individuals in
a class are progressing at different rates or are using different
materials.

Recommendation 18 The materials available should include tests
and other as instruments for use by
teachers and students.

G gblgatmattgg1212a292=1111:10QILLeziala

This can be broadly subdivided into five categories
(1) those aspects concerned with attitudes of students
(2) those aspects concerned with manipulations, of equipment

and materials
(3) those aspects concerned with acienceautal i.e. knowledge

of facts, generalizations, systems, principles, laws,
procedures, etc.

(4) those aspects concerne. with envpionmentalaullaatiaras of
science

(5) those aspects conuerhed with eatangim_aUsagwiqdge, includ-
ing the use of zalgua_nrocassu i.e. ways of solving problems
by planning and conducting investigations, evaluating and
extending findings, communication to others, etc.



It is proposed that most of the student activity will be
concerned with aspects 2 and 5, 2 being a part of 5. Since the
enphasis is on student activity and student inquiry, the use of
scientific inquiry procedures should be the approach adopted in
most of the materials.

With the enphasib of the importance of relating the materials
to the environment of the children, it is proposed that most of the
inquiry will be concerned with aspect 4 i.e. with aspects of science
that can be dealt with in the context of the child's environment.
Selection of these aspects should be based partly on the structure
of scientific knowledge and partly on what is considered to be
important to give the child an understanding of his environment.
It is proposed that at least 70-80% of the materials will relate
directly to the chil's present environment.

In dealing with the environment, the structure of scientific
knowledge will be kept in mind. It is believed that most of the
requirements of State science syllabuses can be net in the context
of the environment. However, there will be certain more abstract
parts of science and some more advanced knowledge that could
contribute to the intellectual development of sone of the children
and which hence, should be included.

It is proposed that the materials be prepared for the three
stages previously described in such a way that aspects of science
not directly related to the child's environment cannot be included
in programs for Grades 7 and 8 but these will be available for
Grades 9-10 classes if teachers require more academically oriented
materials.

Recommendation 19 The subject matter of the materials should
be concerned with attitudes of students,
manipulation of equipment and materials
science content, environmental applications
of science and the extension of knowledge,
including the use of science processes.

All materials should be concerned with the
extension of knowledge and the development
of desirable attitudes and should be
consistent with the structure of scientific
knowledge but materials concerned with
aspects of science not of immediate
relevance to the environment should be
limited to use in Grades 9 and 10 and
comprise less than 20% of the total
materials developed.

H The e n of knowledge

Emphasis will be placed on the use of procedures of
scientific inquiry as a neans of extending knowledge. The
goal will be to make each individual as familiar as possible
with scientific processes and as close as possible in this
respect to an autonomous, self-directed individual.

The kinds of abilities to be developed include ability
to plan an investigation, state a problem, outline a procedure,
conduct an investigation; organize data by use of such
techniques as classification, tabulation, serial ordering,
graphing? diagrammatic representation and statistical analysis;
present information verbally and visually, determine sources of
error; extend information by inference, deduction, prediction,
extrapolation, synthesis of models, etc. Critical appraisal
leading to rational decision naking on the basis of available
evidence will be emphasized.
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I Knowledse of science

In most cases, learning experiences will be selected from

subject disciplines, not because we think children need to know

some physics, some chemistry, or some biology, but rather because

the kinds of science learning available within the domains of

these sciences are meaningful to the children in their present

environment, and at their present stage of development. Emphasis

will be given to social orientations of science - the relationship

of science to human affairs.

Therc), arc certain "big ideasu 2 f science that are potentially

valuable co all children in enabling them to interpret their

environment, for example, particulate nature of matter, energy

interchanges, genetic stability and variation. It is possible

that some of these could be considered as essential the remainder

as desirable. Such "ideas" could constitute unifying themes

throughout the materials and can be presented as tentative but

adequate representations of known phenomena.

Some learning experiences will be concerned with man as an

individual in a biological environment - his structure and

behaviour compared with the structure and behaviour of other

organisms, reproduction, growth and development, genetics and

variation.

Some learning experiences will be concerned with man's
interaction with his environment - extension of abilities by

use of machines, instruments, computers, etc; his use of his

environment to meet his needs, effects of his use of his

environment, environmental factors that affect man; problems

of over population, conservation, pollution, radioactive fallout,

drugs, organ transplants, etc; the need to improve the environ-

ment for future man.

Some learning experiences will be concerned with science as

a part of culture - the development of scientific thought; its

influence on history, art, literature, etc.

Only a limited sample of the possible range of coverage of

materials can be prepared. Evidence from the trials will assist

the Project to determine which experiences are more likely to be

effective.

FORMAT OF PRINTED MATERIALS

A Flexibility

Conventionally, classroom printed materials have consisted

of textbooks for the students, supplemented by reference books

and notes for the guidance of the teacher.

A bound book has the advantage of containing, in compact
form all the work for a class for a year. It has the dis-
advantage of limited flexibility and scope. Cards have an
advantage for individual progress of students but create
problems in organization and maintenance.

For maximum flexibility in the sense that a teacher can

make up a program from a number of possibilities, the materials
should be in the form of small portions e.g. booklets and sheets
but the problem of the basis on which these portions may be
selected and how they can be combined when selected could be

great.



It is proposed that the trials of materials should include
trials of the possible ways in which a variety of materials,
produced in discrete, small portions, could be combined to make
coherent programs.

Recommendation 20 The materials produced for the first trial
should be in small, discrete but related
portions that offer a variety of possibilities
for combination. During the trials, ways of
combining the various portions should be
investigated.

B Organization into units

It is intended that the printed materials for the first
trial include

teacher's information, in booklet form
worksheets for student use, in pads for class use
tests, in booklet form
reference booklets
learning instructions, in booklet form which could,

at a later date, be converted to cards
remedial portions, in booklet form
enrichment portions, in booklet form.

These will be produced separately (i.e. not bound together)
but will be combined probably by some form of loose binding in" units" of classroom work, based on given topics of study.

It is proposed that each "unit" would be
short (covering from 5 to 20 class periods, pprox.)
self-contained (containing all that is needed for study

of that topic, assuming adequate lab.
facilities)

generally (some of the later units may have
independent "pre-requisite" earlier units, but this

type of sequencing would be kept as low
as practicably feasible)

flexible (should be adaptable for use with different
classes, student interests and abilities
and teaching methods)

investigative (both guided and open-ended investigations
would be integral)

self-evaluative (evaluation would be integral)
interesting (involve real-life situations and

experiences for pupils and teachers)
challenging (for more capable students)
informative (add to children's knowledge, experiences)

usually concerned with some aspect of the total environment ofthe child.

The unit of work could be broadly structured as follows:

[INTRODUCTION

GROUP DISCUSSION
"POSING THE PROBLEM"

GUIDED INVESTIGATION

Designed for conduct by the teacher, to
catch the interest of the students and
to start them thinking about the topic
area.

Class and group discussion of relevant
issues and problems posed. Selection
of problems for investigation.

For students who need more background
information_or to extend their present
ackground in a certain direction.

For students who elect to
N, OPEN-ENDED investigate without
INVESTIGATION detailed guidance.



GROUP DISCUSSION
"FINDINGS"

1 Group and, finally, class discussion of
Ifindings to the problems investigated.
Some form of written communication of

findings.

/ Use of instruments provided to assess
EVALUATION OF the outcomes achieved.
LEARNING ACHIEVED Feedback to students.

Alternation between guided and open-ended investigation could

be directed by the teacher or could be dependent partly on the

interests of the student. Guidance could be given from the

results of internal assessment tests.

Recommendation 21 The materials produced for the first trial
should be in the form of units, with broad
structure and characteristics as described
above.

C Relationships between units

All units will be related in that they will be dealing with

certain aspects of the environment and/or science.

In order to develop some sophistication in the use of inquiry
techniques and manipulative skills it nay be necessary to require

that certain techniques be mastered before others are attempted.
However, it is believed that necessary sequences of units can be

kept short and relatively few in number.

In the areas of knowledge of the environment and of science,
certain sequences of units may be necessary but freedom for
determination by the teacher should be given where possible.
Certain desirable sequences for certain outcomes can be recommended.
Examples of possible sequences of units for full-year programs can
and should be given.

Recommendation 22 Sequences of units in which certain units
are pre-requisite to others should be kept
as short and as few in number as possible.

Desirable and possible sequences of units to
achieve specified outcomes should be stated
for the guidance of teachers.

SUMMARY

In this paper, recommendations concerning the materials to
be developed by the Project have been made. (They are listed
in detail in Appendix 2.)

It is proposed that the materials should

1 be concerned mainly with the current development of children
who will not continue with the formal study of science

2 relate directly to the child's present environment as far as
possible, including its physical, biological and social aspects

3 be consistent with the structure of scientific knowledge and
contain aspects devoted specifically to extension of this
knowledge treating science as an integrated subject

4 follow an inquiry approach and develop competency in
scientific inquiry

5 require and depend upon student activity
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SUP1RRY (contd.)

6 aim at developing positive student attitudes

7 include essential reference materials

8 contain portions for individual student progress

9 provide both structured and open-ended exercises

10 contain portions for enrichment and extension

11 include tests and other assessment instruments

12 include adequate guidance for teachers

13 cater for three main levels of reading ability

14 be organized according to three stages of child development,

corresponding approximately to Piaget's concrete and formal

stages and the transition between them

15 for the first trial, be produced in small, related but
physically discrete portions

16 for the first trial, be structured in "units" of work, each

covering a specific topic, with each unit as independent as

possible from other units.

Each recommendation represents an issue upon which opinions

differ. On some points agreement will be reached without

difficulty. On others it may be possible to compromise by
catering for two points of view. The extent to which this can

be done will depend largely on the Project's resources and, in

some cases, a decision may have to be made in favour of one
direction and at the expense of another.

Whether or not decisions made at this stage are supported
in practice will be revealed during the trials and evaluation

of materials developed.

January 1970 LGD
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AD2pndix 1 : Exam:les of units

(1) Title Yabbies (alternative) y 'Mice', 'Snails',
'Worms', etc.)

Introduction Suggestions for the teacher, including:

an excursion to catch yabbies

a film showing problems of yabbie damage
to irrigation channels

unstructured period of observation of live
specimens in the classroom.

Posinu_blems to be investigated

Teacher's guide to suggest such problems as

(1) how to keep yabbies alive - needs for food, air,
shelter, water

(2) what they are like inside
(3) how they reproduce and grow
(4) where they live and in association with what

other life
(5) their behaviour under certain conditions

e.g. out of water, in bright light, in detecting
food, etc.

Guided investigations

how to set up basic housing requirements
how to dissect
how to recognize the various external features.

Open -ended investigations

Suggestions for experiments on feeding
Suggestions for experiments on behaviour
Suggestions on how to collect pond or river organisLis

Reference reading

Yabbies and other crustaceans
Life in a pond or stream
Crustaceans as food, including for aboriginals
Problems of yabbies in irrigation channels

Audio-visuals

35 mm colour slides on kinds of yabbies and
other pond organisms

Overhead projector visuals on structure
Film loop on life cycle
Film loop on body movements

Rovi9w discussion,

Suggestions for procedures to be followed in
reviewing knowledge gained.

Evaluation

Tests to enable children and teachers to evaluate
progress in learning.
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Appendix 1 (contd.)

(2) Title Sounds and Music

Introduction Suggestions for the teacher, including -
organization of a "pop" concert

a musical film

unstructured "play" with an audio-oscillator

unstructured "play" - making sounds from
evoryday things.

Posing problem

Suggestions for the teacher, including -

how certain musical instruments "work"

why adults like or dislike "pop" music

how is a record made and how does it "work"

why a guitar string makes a higher note when
it is pressed.

Guided investigations

how to vary the note produced by a string

how to vary the note produced by vibrating air

how to make an instrument to measure loudness

the relationship between pitch and frequency

how to make a simple recording.

OautzglagoillmaLialtlaal

Suggestions for -

conducting surveys of popular opinion

experiments with musical instruments

testing for combinations of notes that are in harmony

tracing the history of a musical instrument

tracing the career of a pop group

discovering the effect of pop music on society

testing the effect of prolonged loud music or noise
on hearing.

Reference reading

Several booklets on such topics as the history of music,
music and dancing, the ways in which music has affected
society, the instruments commonly played today, how a
sound recording is made, the place of pop music in the
modern world, the use of music in improving employment
output, the importance of audio communication in the
modern world.

Review discussion

Suggested procedures for reviewing and discussing
what has been learned.

Evaluation

Tests to enable children and teachers to determine
progress in learning.



Appendix 2

In this paper, the following recommendations have been made.

1 Where Practicable, the Project should make available materials

that are best suited achieving the learning task desired but

should take into account what is already available and the cost

of production and/or supply to schools of any new items con-

cerned. Where possible, use should be made of the materials

already in or available to schools.

2 Materials should be produced for three stages of development

in children, based on ability to handle abstract ideas with

the limited use of concrete "Drops".

3 As far as possible, materials produced should be related to

and adaptable to the student's enviroment. Teachers should

be given assistance to enable them to make maximum use of

the school environment.

4 far as is practicable, materials provided should be such

that teachers can use them according to their own particular

skills and preferences and to the advantage of the students

concerned.

5 It should be assumed that the bulk of the equipment required

will be available in the schools. Most of the activity

exercises included in the materials snould require the use

of simple, readily available equipment.

6 In development of the materials it should be assumed that

students will be taught in rooms in which individual

activity can be undertaken.

7 Audio-visual materials should be produced to supplement

the learning materials. Where these are made an essential

part of the materials due account should be taken of the

problems of availability of appropriate equipment and

classroom facilities.

8 Reference reading materials that are considered to be highly

desirable for all students should be produced as part of the

Project materials and in a form that can be made readily

available to all students. Existing reference materials

should be screened and appropr:tate information on then

should be provided in the Project materials.

9 In the materials an inquiry approach should be used

predominantly.

10 Materials developed should be based on student experience

in carrying out laboratory experiments and investigations.
Provision should be made for active student participation

in most phases of classroom work at most times. Experiences
incaFiS5F-EtWa should add to the intellectual and social

development of the child and lead to understanding consistent

with that development.

11 All materials produced should contain portions for enrichment

and extension. Some materials should be designed to

facilitate individual progress.

12 Positive attitudes to science and to the learning situation
should be encouraged by incorporating in the instructional
materials student participation in problem solving, opportun-

ity for students to follow their own ideas and interests
aspects of direct and immediate concern to students, variety
in types and presentation of materials, and by making the

materials interesting and attractive to both students and teachers.
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13 Materials should provide a minimum basic guide for teachers
that are well qualified and experienced. Supplementary
information on the science involved should be available for
teachers who lack knowledge of that area of science.
Supplementary information on laboratory techniques should be
available for teachers who lack experience in the school

laboratory. Characteristics of all materials in terms of
the outcomes to be expected from their use should be

described.

14 Both structured and open-ended materials should be developed.
The former should be used mainly where rapid learning of

certain content or skills is required, the latter mainly
where outcomes of autonomy and initiative are desired.

15 The materials should provide mainly for the science education
of children who do not continue with the study of science
beyond rade 10. Any aspects considered to be of sufficient
importar3e to be studied by all children should be covered no
later the end of Grade 9. Sequences among the materials
should "oe kept to a minimum to give teachers maximum freedom
of choice.

16 Materials should be produced for three main levels of reading
ability - Reading Grades 6-7, 8-9 and 10-11, with some
supplementary materials at Grades 4-5 and 12-13 levels.
Usually any one portion of materials should be written at
one reading level only but several reading levels could be
represented in a set of materials.

17 Materials for a given topic of study should include portions
that can be used by students working independen,ay of the
teacher but the responsibility of organizing the over-all
work on that topic will be the teacher's.

18 The materials availdble should include tests and other
assessment instruments for use by teachers and students.

19 The subject matter of the materials should be concerned with
attitudes of students, manipulation of equipment and materials,
science content, environmental applications of science and the
extension of knowledge, including the use of science processes.
All materials should be concerned with the extension of know-
ledge and the development of desirable attitudes and should be
consistent with the structure of scientific knowledge but
materials concerned with aspects of science not of immediate
relevance to the environment should be limited to use in
Grades9 and 10 and comprise less than 20% of the total
materials developed. 2,01,,e

20 The materials produced for the first trial should be in
small, discrete but related portions that offer a variety
of possibilities for combination. During the trials, ways
of combining the various portions should be investigated.

21 The materials produced for the first trial should be in the
form of units, with broad structure and characteristics as
described above.

22 Sequences of units in which certain units are pre-requisite
to others should be kept as short and as few in number as
possible. Desirable and possible sequences of units to
achieve specified outcomes should be stated for the guidance
of teachers.
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AUSTRALIAN SCIENCE EDUCATION PROJECT

GUIDELINES CONFERENCE

IfaELL1
TuesdaytJantii.ff-n-

"Learning and Instruction - the kinds of pupil outcomes to
be expected from different kinds of learning experiences".

M.L.Turner,La Trobe University

The educational lecture has been defined as a discourse given
to students with minimal interruption,thc students being expected to
make notes of anything that they judge may be of use to them. Given
this definition some quite interesting commentaries can be made of
lecturers who distribute prepared lecture notes and of students who
copy verbatim the entire discourse of the lecture. The organizers
of this conference have obviously decided that lecturers 'tan be
embarassed but that the audience must not be embarassed. Hence,they
have provided copies of the lectures.

It has been argued that often,but not always,the lecture is at
its worst as a learning experience when the discourse is an unleavened
and circumscribed monologue on a limited topic or field of study with
the lecturer in the dominating role of oracle,and where the intended
learning outcome of the encounter between teacher,topic,and learner
is the assimilation by the learner of pre-packaged information. The
circumstances of this lecture are,if anything,the reverse of this.
The topic is amorphous and the potentially relevant fields of study
are many and diffuse,in none of which can I claim to be an oracle,and
the principle intended outcome is to provoke thought leading to
adaptation and accomodation. Even if I am successful in this intended
outeome,this does not necessarily mean the lecture will be judged
to be good.

The title of this paper,presented to me as a pre-Christmas gift,
I have assumed constitutes a challenge to formulate and present what
has not previously existed -. a comprCiensive and usefully valid
psychological theory of school and classroom learning which can be

_applied to curriculum development and teaching. Since I am unequal
to this challenge,' shall act more as a filter ofothees empirical
research findings and elements of theoretical conceptions. In doing so
I shall not adopt a particular psychological position. Rather,I shall
adopt the position being taken by an increasing number of psychologists,
especially those returning to the problems of school and classroom
learning,that many learning theorists have been acting prematurely in
assuming that learning is a unitary phenomenon to be explained by
a unique and singular theory and that the best research strategy is to
pursue what are apparently different types of learning in their most
appropriate environments - including the school and classroom.
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At the risk of overemphasizing the point about the lack of an
adequate theory,I would like to quote from Gagne and Rohwer (1969)
writing in the 1969 Annual Review of Psychology.

"Remoteness of applicability to instruction,we note with some
regret,characterizes many studies of human learning,retention,
and transfer,appearing in the most prestigious psychological
journals. The findings of many studies of human learning
presently cannot be applied directly to instructional design
for two major reasons : (a) the conditions under which the
learning is investigated,such as withholding knowledge of
learning goals from the subject and the requiring of repitit-
ions of responsesoare often unrepresentative of conditions
under which most human learning occurs ; and (b) the tasks
set for the learner (e.g. the vercatim reproduction of
verbal r,:sponses,the guessing of stimulus attributes chosen
by the experimenter,amorg maily others) appear to cover a
range from the merely peculiar to the downright esoteric. This
is not to imply that such studies do not further an under-
standing of the learning process. However, it would seem
that extensive theory development centering upon learning
tasks and learning conditions will be required before one
will be able to apply such knowledge to the design of instruct-
ion for representative human tass."

Is learnin sulel a function of features of the immediate school

122111atIPAELMES

The answer is clearly "No s". A very large number of variables
have been shown empirically to be involved in the learning of one or
more tasks by human subjects. However these variables may be codified
and classified,it is clear that only a subset of them are initiated
or come into operation in the immediate school learning experience
and of these only a further subset are subject to more or less
control by teacher,learner,institutionlmachine or other device.

Philp's (1968) classification of variables affecting the
educability of the child suitably illustrates this point. (See Appendix
I). It can be noted that it is only within the second of his three
major categories that we are dealing with variables which are uniquely
tied to the school,teacher,curriculum,and other aspects of the
immediate learning expertence,and,of course,in matters of control it
is clear that variables of,say,teacher "personality"involve both
practical and moral problems.

If,then,learning in school is not solely a function of features
of the immediate school learning experience,how important are these
features,especially those that can be easily and responsibly manipulated,

compared with other features.?
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It might be thought,for instancelthat the immediate factors

wive the principal account of learning and that the others,

separately or in combination,merely result in minor perturbations

in the outcomes. Thislhowever,is not the case. The other variables

are very considerably implicated whether or not the learning is

aggregated school achievement over a long term or achievement in a

. short specific learning task. For exampletnuch recent major research

has established the very considerable proportion of learning

performance variance that is to be accounted for in terms of the

language that the child brings to the school and of parental attitudes

to education.

An essential qualification to this general conclusion is that

the features of the school learning experience are fixed;that 1st-they

are more or less the same for all the learners. The results I have

been discussing arise when the educational treatment is more or less

fixed for all learners. This,of coursetis the problem of individual

differences. Under fixed treatmentsllearners typically display

different degrees and patterns of learning. When variables of the

immediate school learning experience are manipulated resulting in

changes in the average level of learninglthere still remains as

much(sometimes a little more,sometimes a little less)individual

variation as before. When variables outside those of the immediate

school learning experience are taken into account,a not inconsiderable

proportion of the learning performance differences may be accounted-for.

Within Western cultures it appears that,under fixed treatments within

learning groups such as school classes,but with some variation

between classes,schools,schcol systemstand nations in the levels of

the variables of the immediate school learning experiencestmore of

the gerall individual difference learning variance is to be accounted

for/variables outside the immediate school learning experience than by

variables within it. This finding appears to be true for a very wide

range of types of school learnirig,although the operative variables

and the interactions between them that produce the result are likely

to vary from one type of learning to another.

It is important,therefore,to accept that if we have in mind for

our students of science the attainment of a spectrum of outcomes -

perhaps to be attained through a variety of learning experiences -

thentunless we go some considerable distance towards solving the

problem of individual differences,the spectra of individual students

will be very different indeed and almost certainly more variable

qualiti"atively and quantitatively than we might wish to consciously

encourage.

It may,therefore,be important to ask are there any particular

educational systems,that is particular forms ox combinations of

learning experiencestwhich.can bring under some measure of control

individual differences in learning.
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Cronbach (1967) has considered the question : "How can instruction
be adapted to individual differences ?"land has suggested that there
are at least four broadly distinguishable patterns which provide for
adaptation to individual differences in learning. The four patterns are
as follows :-

. I. Adaptation within a predetermined program.

In this pattern there is a single curriculum characterized by
fixed goals and fixed instructional treatment. Traditionally/much
universal public education has been of this pattern or an approximation
to it. Two forms of adaptation to individual differences appear
possible. By far the traditionally most popular form adapted chiefly
by eliminating students. The less successful (or those who were too
poor to continue) were eliminated. The social theory advanced in
support of this pattern of adaptation has/and Islessentially that
"every child should go as fax as his ability warrants".

The second form of adaptation has had a relatively long but
chequered educational history. Instruction continues with individual
students until mastery or a set criterion on component learning tasks
is achieved. The non-graded school represents an example of a
macro-adaptation of this form,while linear programmed instruction
illustrates a micro-adaptation. The social theory advanced in support
of this form of adaptation is that there ore certain minimum learnings
which every child of his day and aze should acquire.

2. Adaptation by matching goals to the individual.

In this pattern there are several curricula each characterized
by its own set of goals but for each curriculum there is a fixed
instructional treatment. The adaptation to individual differences
arises/according to this pattern/by determining in advance the child's
prospective adult role (orlperhapsrsome earlier occurring status) and
assigning the child to that curriculum preparing for that role or
status.

The social theory purpctrting to support such a pattern of
adaptation is one version or another of the "hewers of wood and
drawers of water" argument. Differentiated curricula of secondary
educatiOntespecially in the earlier decades of development of public
secondary systems/provide an example of such an adaptation.

3. Adaptation by erasing individual differences.

In this ppttern/while the goals of the curriculum (or of each
of several curricula) may be fixed/the instructional treatment is
varied by varying its duration for individual learners. Thus, in this
pattern while there is a f:_xed "main track" of instruction/variations
is introduced by way of numbers of remedial adjuncts. Almost any form
of remedial instruction provides an example. Contemporary examples
of micro-adaptations of this kind are Crowder-type branching programs.
"Headstart" compensatory education programs for the socially and

culturally disadvantaged illustrate a macro-adaptation.
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The social theory corresponding to this adaptation includes as

an element the "compensatory principle" - as a right the child should

receive compensation in learning for inhibiting factors over which he

has no control.

4. Adaptation by altering instructional method.

In this pattern,as for the third pattern,the goals of the

curriculum are fixed but the instructional treatment is varied. The

distinction is that with this pattern genuinely different instructional

treatments are used rather than remediation of a single main track.

The theory is that according to prior differences in aptitudes for

learning,different learners can achieve the same goals by different

learning paths and methods. T know of no clear-cut operative

educational systems to illustrate this pattern. The "superb'' classroom

teacher who provides deliberate and constant variation in his

educational treatment of each child in his classroom is,perhaps, a

hypothetical illustration. There are several recent psychological

researches and a few pieces of curriculum experimenation in this

pattern which have given the hint of promise for the future.

The social theory relevant here is the same as for the previous

pattern.

All these patterns,in their theory and practiCe,are subject

to criticism of both a social and psychological kind. The interested

reader may wish to refer to Cronbach's article to follow this point

further.

There are,of course,other reasons for curriculum development

making a multi-track adaptatlon,but these adaptations are not to

individual differences in learning. Teachers,because of different

forms of qualification and experiencelmay be more competent to teach

one track than another. Schools and school systems,because of their

different value systems,may prefer to use one version rather than another.

Political pressures may also give rise to a multi-track adaptation.

J.S.S.P. did adopt a policy of adaptation to individual
differences in learning. A.S.E.P. may determine to do the same.

While some compromise must obviously be made,' believe it would be

a sad thing if adaptations to other circumstances predominated over

adaptation to individual differences in learning.

What form(s) of relatiopship_fxist betweenparticular learning
222ceriencesandart,ruPiloutcomes ?

Despite the fact that I have asserted that no adequate theory

exists linking learning experiences and learned outcomes,certain
fairly general observations can be made.

1. The correspondences between learning experiences and learned outcomes

are usuallylif not always,not of the form of a unique one-to-one

correspondence.



Any one particular learning experience,no matter how well-

defined and discrete it may belor appear to be, when learning occurs

gives rise,usuallysto a multiplicity of outcomes. The child

intensively drilled in Latin and Greek roots may learn the roots

and their meanings,transfer this learning quite well to learning

the meanings of unfamiliar English words,fail to transfer this

.
learning to learning the meanings of French words,and learn to

dislike his English teacher. Intended and favourable outcomes, if they

arise,are not infrequently accompanied by unintended and undesired

outcomes.

Any one particular learned outcome may usually be obtained

through different learning experiences. For examplelthere are very

many learned principles that can be established by either deductive

or inductive methods. Of course,this is not to say that on average

the several methods are equally easy of application or equally

effective or are accompanied by the same "incidental" learnings.

2. Not every child will learn or learn to the same degree when

(- subjected to the same,at least nominally,fixed learning experience.

Thus,at least in its practical aspect,school learning is probabilistic

in character. No matter how exhaustive researchers have been in the

attempt to take into account the non-instructional variables which

may account for learning,there inevitably remains a proportion

of unexplained individual-difference-in-learning variance. It may be

that such residual variance can eventually be explained in terms of

as yet unknown variables or of interactions between them,but it may be

that in at least some forms of learning there is a genuinely random

process or processes at work.

3. The more well-defined and discrete the learning experience and

the more specific the intended learned outcome,the lower the extent

of correlation between learning on different outcomes tends to be.

That is,the more fine-grained are our curriculum's learning

experiences the less likely it is that a general learning ability

can be invoked to explain learning and the less likely it is. that

one can infer a learner's status in 'progress to a goal from his

status in progress to another goal.

Taken together,these points illustrate the difficulties to

be overcome in effectively monitoring individual and group progress

towards the goals of the curriculums especially under conditions of

adaptation to individual differences in learning.

What s- stems Classifications Taxonomies etc. exist for thinkin

about kin s of u it outcomes and kinds of learninr, experiences ?

In generai,I believe the following position holds with respect

to the lists,classificationsland taxonomies currently available.
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1. The me:jority refer to learned outcomes, and of the others mos'- refer

to learning experiences. There are few indeed which incorporate both

outcomes and learning experiences.

2. The majority refer exclusively or Principally to cognitive

functioning, with the minority refering to affective or psychomotor

functioning.

Thus while available systems may be valuable in bringing to

mind outcomes or experiences that could otherwise fail to be

considered,which I would regard as an advantage during the stage or

stages when a curriculum development project is engaged in the

process of derivation and selection of learning experiences, the

present distibution of attention to outcomes and learning experiences

in available materials may have the effect of producing an undesirable

imbalance in such a project's immediate or eventual selection.

I shall not attempt to give an exhaustive coverage of.all

such systems known to me. The interested reader can be referred in

the first instance to Wheeler (1967) and Turner (1969).

I shall give some attention to two systems which provide some

useful contrasts despite the fact that they both give attention to

relationships between learning experiences and learned outcomes. The

first is provided by McLeish (1968) in a discussion paper from the

Cambridge Institute of Education,and the second is provided by

Gagne (1965) in his book, "The Conditions of Learning".

Although McLeish's paper is mainly directed towards higher

education,this does not make it irrelevant for our purposes.

McLeish starts from the relatively popular position that

teaching is a process concerned with facilitating learning and

increasing its effectiveness and that learningean be regarded as

both a more or less enduring change in behaviour and an increase

in understanding. He then suggests five broad categories of

learning. In respect of the functions of the teacher and the

commitment of the learner they:Taite. from the impersonal to the

personal.

The five categories are Tatctive Information,Technical Skill,

Social Competence,Personal Acce-ctabilLez,and Self-InsfiETT7For

McLeish's commentaries on theselsee Appendix II)

He also describes a relatively large number of different modes

of teaching. These are Lecture, Stec -by -stems Lecture-discussion,

Demonstration, Controlled
Discus7311M3c;tatic" method ),Library

2291nlaae,Group Tutorial,Seminar.Critimes.,Individual

Experimental Laboratorr,ltalaaL,Case Discussiontateaata

Discussion,Role-Play,Simulation
Exercise,Programmed Material,

T



Syndicate retl-od 242frylf1/421 Readinxland specially selected or
prepared Films, Radio and TV Programmes,Audla=1212!aallal.
(A selection of HcLeish's descriptive definitions of these methods
is given in Appendix ill.)

MeLeish then suggests that sore methods are more appropriate
than others for learning in each of the five areas he proposes,and
further suggests that this is because of the different roles played
and activities engaged in by teacher and learner in the various
method situations. (Some indications of these roles and activities
are provided by McLeish and are reproduced in Appendix IV)

The point of view which Gagne expands in his book can be given
in his own summary :-

"There are as many varieties of learning as there are distinguish-
able conditions for learning. These varieties_ may be differentiated by
means of descriptions of the factors that comprise the learning
conditions in each case. In searching for and identifying these,one
must look,first,at the capabilities internal to the learner,and,second,
at the stimulus situation outside the learner. Each type of learning
starts from a different "point" of internal capability,and is likely
to demand a different external situation in order to take place
effectively. The useful prorotypes of learning are those delineated by
these descriptions of learning conditions."

While the book does not totally avoid issues of motivation,
persuasion and the learning of attitudes and values,it explicitly
sets out to consider learning of those skills and knowledges that
have typically formed the content of school curricula.

Gagne recognizes eight types of learning,while acknowledging that
there may be more. His eight types are Signal Learnin,Stimulus-
Response Learning,Chaining,Verbal Association,Multiple Discrimination,
22EpeztLea1minF,PriIicizlei,earjAaa,and Problem Solving.

Each type of learning is characterized by,two sets of conditions,
those within the learner,essentially prerequisite learned capabilities,
and those of the learning situation. Gagne argues that for seven of
the eight types there is conclusive evidence to support the
proposition that there is an invariant order in which the types of
learning are linked by this prerequisite relationship. Thus he claims :_
problem solving requires as prerequisites principles which require as
prerequisites concepts which require as prerequisites multiple
discriminations which require as prerequisites verbal associations
or other chains which require as prerequisites stimulus-response
connections.

The two sets of conditions for each learning type,taken jointly,
imply the characteristics (elements and sequence) of the instructional
events necessary for learning to occur.
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Only a complete reading of his book can do justice to his
arguments and conclusions. Neverthelessland at some risk of
superficiality, Appendix V sets out Gagne's own briefest descriptions

of these types of learning and of the characteristics of the
instructional events necessary for their acquisition. in each case

has been added examples of learned capabilities of an elementary
scientific character which I believe may illustrate them.

Perhaps the strongest implication of Gagne's position for
curriculum development and teaching, :gore generally, is that it is
invalidiusually if not alwaysIto use a single instructional method
to teach what are the more familiar topics or units of work of
traditional curricula. ,What is required is a task analysis. Not
infrequently it is possible to identify the learnings that are seen
as the most desirable and important intended consequences of teaching
the unit. And againInot infrequently,it is found that these learnings
are higher -order principles, It may then be possible to determine
in turn the subordinate principles,concepts,multiple discriminations
and so on upon which these higher-order principles are derivative.
If any or all of these subordinate learnings are missing in the
student they must be learned if the final intended ?earnings are to
be achieved. And each such learning has its own set of distinctive
necessary conditions. Thus,for Gagne,the effective curriculum unit
is that devoted to the acquisition of a varticular learning be it
& higher-order principle,principlelconcept,multiple discrimination,
and so on.

`What are the advantages and disadvantages of such systems ?

There are many obvious similarities and differences in
McLeish's and positions,as would be true of the authors
of any number of systems dealing with systems of learned outcomes
and/or learning experiences. Somelbut eot all of these will be
T entioned in the course of considering the advantages a nd
disadvantag.es of adopting and adapting one or more of such systems

as one of the bases for work in curriculum development.

I have already mentioned as an advantage the point that such
systems often bring to mind learned outcoreee or learning experiences
which would otherwise be forgotten. For example,does McLeishis-
classification suggest to you what might not have been considered
before - that science education should, perhaps,make some contribution
to the development of social competencies or personal qualities.
Has role-playing or simulation exercises a placeor a greater place,
in science education ? Or,considering Gagnelhas science education
to date been much too concerned with the early introduction of
problem-solvingthigher-order principles and given too little
attention to the discriminations,concePts,and principles upon which
he claims they are necessarily based ?

I have also already-mentioned as a possible disadvantage the
point that the too ready an adoption of any one system ?nay, in fact,
lead to the omission of very important categories of otherwise
desired learned outcomes and of their appropriate learning experiences,
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For examplelwould the exclusive adoption of Gagne's position res7.11t

in the failure to provide for learning of kinds which would otherwise
be judged an important result of science education ?

Another featuve,which tends to correlate with the relative
comprehensiveness of the system lis the learning or re-learning
(training- or retraining) demee:ds that the .edoPtion or adaptation
of one or more systems places on the curriculum worker and teacher.
The more comprehensive the system the more intuitive its constructs
and connections tend to be, }.;he more its operations tend to approximate
an art form,and the more open to chance events are the interpretations
to be put upon it. The more focussed the systemIthe more analytic its
constructs and connections tend to be,the more its operations tend to
approximate a technologyland the less open to chance events are the
interpretations to be put upob it. In either case the demands upon
the relative novice in the system in order to come to grips with it
are very corsiderable.

Which one of us has read more than a very little of the
psychological literature or had more than an every day practical
experience of the phenomena, empirical results, and concepts upon
which Gagne has erected his conditions of learning.? Which one of us
knows enough of role-playing, simulation,synectics, or computer-
assisted instruction to judge,at least tentatively,whether or not
or to what degree such learning experiences could be a useful part
of a junior secondary science curriculum.?

Thus a possible disadvantage of adoption and/or adaptation
of one or more systems is that the curriculum worker may misinterpret
the system,orlif he does not do so,the teacher may still do so. This
may be only another way of saying that representative practising
teachers shouldlperhaps,be represented in a curriculum development
project at all stages of its operations. It may also be only another
way of saying that the education of the teacher is ,perhaps,more
critical than the production of curriculum materials.

Another disadvantage,true of any system,is that they are
never comprehensive enough as guidelines for all the decisions and
operations of the curriculum worker or teacher. For example,neither
McLeish nor Gagne have anything explicit to say about such very
important matters as attention or motivation. would guess that
McLeish would see the mainsprings of motivation in social structure
of the classroom or other learning environment and might endorse
a relatively free or open system enouraging social interaction
and permitting at least a significant degree of control by the pupil
over the course of his learning experiences. He might thus be seen
to be endorsing a form of extrinsic motivation. Gagnell. believe,
would see the mainsprings of motivation in parameters of the learning
task, for example in having learning tasks at an optimum level of
difficulty,neiher so difficult that they will be avoided nor so
difficult that it will only be attempted for some worthwhile extrinsic
reason. Provision of the necessary conditions for learninz,he could
bellevelprobably goes close to achieveing the optimum level of
difficulty in the learning tasklwith which the observational



11

correlates of so-called intrinsic motivatIol: are known to be
associated.

But,of course,I might be wrong in my guess about what McLeish
or Gagne think.^)out motivation. Or if I am right in my guess I could
be so for the wrong reasons. In either case the consequences for
any curriculum I develop or teaching I do are probably in the direction
of lowering its quality and reducing its effectiveness. (At this
point I should perhaps say that I have done less than justice to
the concepts of extrinsic and intrinsic motivation and that to the
extent that they have validity neither can be avoided in school
learning even if particular forms of either should be avoided.)

Another important matter on whAF.h nearly all such systems have
nothing to say is that of the level /practical demands they are likely
to make for their implementation in a practical system. For example,
even if it could be shown empirically that computer-assisted
instruction could be used to take over many of the teaching areas
of the present curriculum with no loss in learning and,perhaps,some gains,
it would seem highly improbable at the present time that the necessary
costs could be met. The adoption of a system or systems necessarily
carries with it hidden implications of at least logistical and
economic kinds.

For what are very good reasons,most of the systems of learned
outcomes and/or learning experiences that I know,are subject or
discipline neutral. Further,they tend to be classificatory in
character,that is,they consist of a series or system of generalized
categories,rather than being keys to particular learned outcomes
or particular learning experiences. Thus, the person wishing to apply
the system still has much to do and frequently little to guide him
in making the particular selections that will distinguish his
curriculum. This is not necessarily an advantage or a disadvantage,
but being alert to this fact is some guarantee that it will not
develop into a disadvantage through the allocation of too little time
or resources to this phase of activity.

The general2pateem of advantage in such systems is really
counterpoint to the points of disadvantage that I have been mainly
making. This is, that they do represent the consensus of other
people's thought,intuition,experience and research. To the extent
that this thought,intuitionlexperience and research has validity
the greater the advantages are likely to be.

It might be thought that the relative advantages and disadvantages
of these systems could be judged in terms of their products,that is
in terms of their empirical validation. Vhatever.the merits of this
suggestionlit does not seem possible at the present time for there
are relatively few,if any, curricula which gave adopted exclusively
any one of the systems I know.



And this point supposes that the one system does not give
rise to markedly different products. Thuslfor example,Gagne's
system was used to guide the development of the A.A.A.S. Commission
on Science Education's elementary school curriculum project.

I believe itwort11 be wrong to judge the merits or otherwise
of Gagne's system/T?Atrms of the characteristics of the A.A.A.3.
curriculum, or to infer that if the A.A.A.S. curriculum possesses a
certain characteristic that this is an inevitable consequence of the
adoption of the Gagne system. Thus for example, the A.A.A.S.
curriculum might be called a closed curriculum in the sense that
the choices of learned outcomes and learning experiences are not
open to the child and,only marginally,to the teacher. This stands
in sharp contra-distinction with other recent primary school science
curricula,for example,Nuffield Junior Science,where very considerable
choice of outcome and experience is open to the child and teacher.
It would be my guess that if the A.A.A.S. and Nuffield curricula
were compared as preparations for secondary and later science
education in empirical fashion,Nuffield,on averagelwould prove the
better. The basis for my guess would be that the Nuffield children
would,on average,have acquired more multiple discriminations,concepts,
and principles relevant to later science learning than their A.A.A.S.
counterparts. Now,if I am correct,and it is just speculation at this
moment,the result I anticipate would be in the direction of
confirming Gagne's system but discrediting its particular form and
quality of application in the A.A.A.S. curriculum.

Similarly ,one would be unlikely,or at least unwise, to
discredit Mor.eish's intuition that,among other things,role-playing
has peculiar advantages for the development of social competencies
from observation of the use of "role-playing" by scientologists.

The synopsis of this paper indicated that I would conclude by
advancing some broad principles linking learning experltnces to
pupil outcomes. Time does not permit this - eithEr now in delivery,
orlretrospectivelylin preparation. I hasten to provide a rationalization
for this state of affairs by adopting a popular piece of educando,
namely that the teacher should studiously avoid doing the pupil's
thinking for him.

HOWever,I would like to conclude on a point which is not unconnected
with what I have avoided doing.

It seems inevitable to me that some clarrificationlderivation,
and selection of objectives of a curriculum must be accomplished
before any serious attention can be given to consideration of other
matters including that of the clarification,derivation,and selection of
learning experiences calculated to bring these objectives to
fruition.
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I am by no means convincedleven if the same set of objectives
is eventually selected for all children, that these objectives will
be achieved uniformly or will necessarily be best approximated by a
common set of learning experiences. The basis for this position derives
essentially from my consideration of the problem of individual
differences in learning.

Completely common objectives and completely common learning
experiences constitute, a closed system with control effectively
vested in the materials conveying the learning exPeriences.

I am willing to accept that at senior secondary levels and
higher and in the present state of our society that more systematic
disciplined scientific studies are demanded. Given that it can be said
that the senior student retains some measure of control through
choosing to study a particular science or sciences or not,the curricula
of these sciences at these levels must,I believelbe relatively
closed systems - that is,with relatively fixed objectives and
relatively uniform sets of learning experiences. (This is not to
say that the objectives and learning experiences prevalent today
at senior levels are not open to criticism).

In science education at the junior secondary level and certainly
at the primary level,I am much more inclined to think that a more
open system is desirable,with at least some choice.in the range
ofeoNeetives and the level of achievement acquired in their pursuit
and considerably more choice in the means of pursuing these
objectives.

If this is aocepted,it would seem a wise strategy for A.S.E.P.
to produce materials embodying these choices. One essential feature
of the materials should be that they, together with other experience,
provide learning experiences for the teacher so that the teacher
understands the basis of the pupil's learning. If the teacher so
learns, he will have earned the right or confirmed the right to even
greater freedom of choice and independent and responsible teaching.



17

REFERENCES

Cronbach,Lee C. "How can im§trudti6n be adapted to individual
differences ?" in Learning and Individual Differences,
Charles E.Merrill,ColumbuslOh.10,19o7

...,anelRobe.rt M. The Conditions of Learning,Holt,Rinehart,WinstonlInc.,
1905

GagnelRobert M. and Rohwer,William D.,"Instructional Techno.)gy" in
Annual Review of Psycholo vlAnnual Review- Inc.,
Palo Alto,California119-9

McLeish,John "The Objectives and Methods of Higher Education",
Cambridge Institute of Education,1968 (mimeoccraphed)

affecting the educability of children",Information
Bulletin, Series No.49,No.1 1968,A.C.E.R.,Melbourne

Philp:H."Factors

Turner, M. L. "The Development of Courses for Australian Schools",
Quarterly Review of Australian Education,VO1.2 no.3,
A.C.E.R.,relbourne,1969

WheelerlD.K. Curriculum Process,University of London Press; 967



APPENDIX I

CLASSIFICATION OF VARIAMS5 AFFECTING THE EOUCATITUTY OF THE CHILD

I : Some Variables within the Child

A.Genetically determined

(i) probably minimally affected if at all by what has happened to
the child since conception

(a) sex
(b) age
(c) some physical characteristics

(ii )subject to modification since conception and/or birth

(a) some physical characteristics
(b) some physiological characteristics related to health

(iii)subject to modification by environmental. interaction

(a) basic intellectual capacity
(b) some special abilities
(c) some physical and physiological characteristics
(d) personality (???)
(e) temperament (??)

c. Socially determined or influenced

(i) commoll to all or most members of a particular society or culture

(a) language
(b) basic values
(c) some patterns of social behaviour vis-a-vis people

(ii) unique to the individual child or relatively small groups of
children

(a) nutrition and general health
(101=depriVation and/or disadvantage
(c) previous learning pattern

II : Some Variables External to the Child

A. System structure variables

(i) structure of the school system relative to the social system
and values system

(ii) curriculum

(iii )characteristics of the individual school and individual
classroom
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B.Instructional variables

(i) teacher training and experience

(ii) teacher 'personality'

(iii) methods and materials

III : Value Pattern Val fables

The value patterns and attitudes of the social system.

B. Values and attitudes of the family

(i) vis-a-vis the child

(ii)vis-avis the school system

C. Values and attitudes of significant peer groups

(1) vis-a-vis the child

(ii)vis-a-vis the school system
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FIVE AREAS OP LEARNING ACCORDI NG TO MCLEISH

I. altLIT-122112:EIltlIa

Information is used here in a non-technical sense to signify
material which can be commlnicated and reproduced, especially material
which has been encoded in some sense so that it is in a standardized
and impersonal form. Usually this material is verbal in character,but
it may consist of other signs and symbols (e.g. plans,maps,graphs,
formulae,etc.

2. Technical Skill

In the most general terms,a technique is the art of converting a
material or thing into something else that we need,want,or can sell -
usually with the help of instruments or tools. Techniques may be of a
reflective character (i.e. their underlying principles are understood)
or they may be non-reflective (traditional,empirical,rule-of-thumb).
Itis useful to distinguish between technical skills which involve only
instrumental activities (making something for use) and those which
involve expressive activities (i.e.,the product embodies feeling and
value in some significant way). In the latter case,the person using the
skill will normally be deeply involved emotionally in the activity.

3. Social Competence
-

f

In an industrial society,it is relatively easy to confuse social
and technical skills. But there is an essential difference between
skills with materials and skills involving the human being. In a
human relationshiptexpectations are mutual or two-sided. The technician
has expectations about how his material will react to "handling",
and adapts his behaviour accordingly. The material does not have any
expectations of the technician;its reactions are limited to those
characteristic of the class to which it belongs. Human reactions are
less predictable and problems of an ethical nature arise which are
irrelevant in other contexts. We can also make a distinction between
a personal relationship and a social one. The social relationship is
more connected with expert knowledge and technical skill than is a
personal one. Social relationships are guided by public rules which
apply to defined social positions,rather than to people as unique
individuals. Where a person effectively interacts with others in
relation. to his social positiontin accordance with the rules,we say
he is competent. In a personal relationship,there is a greater element
of spontaneity involved,and the rules of social discourse are more
liable to be "bent" depending on the closeness of the relationship.

4. Personal Acceptability

This seems to be more closely linked with the inner qualities of
temperament,personality,and character than the other three levels.
Wa:nith,integrity,cOurage,humoartfaith play a large part in personal
acceptability. These qualities are often thought of as linked to some
"self* lying behind knowledge and technical skill and even social
competence.
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5. s21.1-i.. ht
This is related to the ability to understand who one is,what one

. has beenland what future Dossibilities appear tobe open. It is very close
to feelings and values. In a phrase, it involves openness to the whole
of one's experience.
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DESCRIPTIVE DEFINITIONS CF SOME S3MCTED TEACHING METHODS ACCORDING

TO MCLEISH

Demonstration

The demonstrator performs some operation exemplifying a

. phenomenon or skill.

Controlled Discussion ("Socratic" method)

Commonly known as "teaching" when indulged in in schools.

The teacher has carefully prepared materials principally in the form

of questions whic:1 are' designed to draw out,on the basis of previous
experience, the required data from students. The students may raise
questions or comment,but the general direction is under the strict

control of the teacher.

Critiques

Where student work or performance is evaluated by an expert

during or shortly following an "on-the-job" functioning by the student.
Not infrequently, other students are present as a group.

Simulation Exercise

A real life situation is duplicated in its essential features
in the form perhaps of a "game" or a problem which must be solved
within a given time. Participants adopt the roles or status appropriate.

The Syndicate Method

The class group is divided into sections which work on the same,

or related,problems in competition with each other. Their solu4A-ms
are presented to the full group for discussion and critical appraisal.

Counselling

Students go voluntarily with their individual (academic or
personal) problems in a regularized way to a tutor or counsellor
who has at least a minimal training in counselling techniques.
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TEACHING METHODS IN RELATION TO FUNCTION ACCORDING TO MCLEISH

1. alertive Information

Who : the lecturer,the pedagogue,the tutor.

: question-and-answer technique, set assignments from
text-book.teaching-machines,lecturestobservational
fact-finding research, training in use of reference

2. Technical Skill

Who : the instructor,the coach,the trainer,the tutor.
How : dri14exercises,Practical work under supervision,

demonstrationtanalysis,model-building.

a
search,
works.

3. Social Competence

Who the tutor,the exemplar
How : supervised social experience,information about social

rules (moral training),parables,case discussion,guided
discussion,role-playing.

4. Personal Acceptability

Who : the tutor,the friend, the therapist

How : informal discussionothe interview,tape-recording,
analysis of experience, psych- drama.

5. Self-insight

Who : the tutor,the therapist,doctor,priest

How : as in 4.
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SUMMARY DESCRIPTIONS OF EIGHT TYPES OF LEARNING AND OF THE NECESSARY
CONDITIONS FOR LEARNING ACCORDING TO GAGNE WITH SOME EXAMPLES

Si anal Learning

Description :

Conditions :

Example

The individual learns to make a general,diffuse response
to a signal. This is the classical conditioned response
of Pavlov. stimulus
Present signalling stimulus and unconditioned/in
close proximity and in that order. Arrange repetition
if necessary.
ex-student returns to school science laboratory and
teacher and experiences a warm glow of well-being,
smiles,feels relaxedletc.,or,alternatively,feels cold,
shivers, is uncomfortablelfidgetstetc.

Stimulus-response Learning

Description :

Conditions

Example

Chairing

Description :

Conditions :

Example

The learner acquires a precise response to a
discriminated stimulus. What is learned is a connection
(Thorndike),or a discriminated operant (Skinner),
sometimes called an instrumental response (Kimble).
Provide repetition of the stimulus response connection,
applying reinforcement immediately.
The student learns to pronounce new words (Kekule,
Tetrahedron,Molybdenum,etc.).

What is acquired is a chain of stimulus-response
connections.
Reinstate stimulus-response connections in the proper
order,either by starting with the terminal connection
and working 'oackwards,or by using prompts. Reinforcement
of the terminal connection and repetition are necessary.
The student learns to operate an instrument,e.g. burette
or microscope,correctly,smoothly,andttutomatioally"

Verbal Association

Description :

Conditions

Verbal association is the learning of chains that are
verbal. Basically the conditions resemble those for the
learning of other chains (motor),but the presence of
language in the human being makes this a special type
because internal connections may be selected from the
individual's previously learned repertoire of language.
Reinstate verbal connections in the, proper order,
including mediating or coding connections.Repetition
and reinforcement of the terminal connection are
necessary. For longer chainslexternal prompts may be needed
to provide sequence cues.

Example : Student learns the order in which elements appear in
groups and series of the periodic classification.
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Pillg1121211sallnalon
Description : The individual learns to make n different identifying

responses to as many different stimuli,which may resemble
each other in their characteristics to a greater or
lesser degree. Although there are eventually n correct
stimulus-response connections,the connections tend to
interfere with each other's retention.

Conditions : Present stimuli in small subset groupings emphasizing
distinctiveness. Repetition and reinforcement are
necessary.

Example : The mineralogy student learns to identify by name any
one of a set of minerals. The anatomy student learns to
identify by name a'rly one of the bones of the human
skeleton.

Concept Learning

Description : The learner acquires a capability of making a common
response to a class of stimuli possessing some common
characteristic(s) but which may vary widely in other
characteristics. He is able to make a response which
identifies a whole class of stimuli.

Conditions : Present a variety of stimuli that represent the concept
class,each stimulus having a learned connection with
the common response identifying the concept. Verify
by presenting stimuli including members of the concept
class. If concept not acquired,continue presenting
varied stimuli as initially.

Example : The student learns to identify a "tetrahedral structure"
in any one of a variety of diverse stimuli otherwise
exhibiting this structure,e.g. solid tetrahedron,
cluster of four spheres, "four points equally spaced
on the surface of a sphere",etc.)

Principle Learning

Description : In simplest terms,a principle is a chain of two or more
concepts. It functions to control behaviour in the
manner suggested by a more general logical rule of
which the particular principle is an example. For
example,"Plants grow" - If it is a plant,then it grows
(or has grown). Note that a principle is not the same
as a verbal association. The test of acquisition of a
principle is not to ask the learner to produce the
verbal rule statement corresponding to the principle.

Conditions : Inform the learner of the performance to be expected.
Invoke recall of component concepts, by verbal instructions.
Make verbal statement of the principle. Verify by
requiring the learner to make a performance demonstration
of the principle - e.g. say "Show me" - in one or
more particular instances of the principle.

Example : The student learns Boyle's Law such that he can correctly
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demonstrate the consequences for pressure of a change
in volume and vice versa in one or more instances.

Problem Solving

Description : Problem solving is a kind of learning that requires the
internal events usually called constructive' thinking (
and by some is implicated in "discovery" and "creativity*)
Two or more previously acquired principles are somehow
combined to produce a new capability that can be shown
to depend on a higher-order principle logically derivative
on the previously acquired principles.

Conditions : Inform the learner of the Performance to be expected.
Invoke recall of previously learned concepts or
principles. Provide verbal guidance that directs
thinking but that does not state the higher-order
principle being attained.

Example : A student with knowledge (previously acquired principles)
of the Gas Laws and knowledge (previously acquired
principle)that atmospheric pressure decreases with
altitude is able to predict 'Certain things'thata:Are-:,
likely to happen to an initially ascending helium
balloon.



ASEP CONFERENCE

SYNDICATE SESSION - TUESDAY

The discussion in this session will be concerned with criteria for
materials development, which arise from and are consistent with the stated
purposes, aim and rationale for the Project and which take into account what
is known about teachers, children, schools and the learning process. It is
expected that the outcome of this discussion will be a set of tentative
guidelines for materials development.

It would assist the organization of the products of the discussion if
each syndicate uses the headings set out below for both the discussion and
the syndicate reports. Additional headings considered to be of equal or
greater importance should be added. In discussing each heading, syndicates
should not limit the range of discussion to recommendations made in the paper.

1. The extent to which the effectiveness of the materials should depend
on teacher organization of the learning situation
(Recommendations 1, 3, 13, 15, 18, 22)

2. The differences among children for which the materials should provide
(Recommendations 2, 12, 15, 16, 19)

3. Criteria for selection of the "science-linked" experiences that should
constitute the subject matter of the materials
(Recommendation 19)



TUESDAY (continued)

4. The learning procedures that should be built into the materials

(Recommendations 2-12, 14)

5. The physical format of the materials

(Recommendations 20-22)



upsnos FROM GROUPS gourmumgagismam

The questions directed It materials development froi the
Sunday evening group meetings are reproduced below. They are
listea under five headings which correspond roughly to the areas
for discussion decided by the executive prior to the conference.
It would be helpful to those eventually having to .establish order
and coherence from the afternoon's deliberations, if theie questions
could be discussed (if the syndicates wish to discuss them) within
the five pre-established areas.

&ma
1 To what extent will teacher and pupil opinion influene the

design of materials?

2 To what extent should we cater for the traditional teacher and
his techniques; should the materials instead be truly
experimental and innovative?

3 Will the Project, set out, to produce materials, to provide
a total course?

4 What percentage of the waterials, will be teacher-orientated
materials?

5 To what extent will ASEP produce materials, to meet different
teacher emphases and interests?

6 Should there be different sets of materials to beet the Sato
set of objectives?

1 To what extent will audio- visual materials act as teaching
material rather than as a stimulus for learning?

2 How can the materials developed mite, for the diversitio of
primary school experience?

3 How do we cater for individual differences?
Pupils and teachers.

13/4- What are the minimal entry requirements fcr pupils enterin0 the
Project from primary systems of education?

.r .a..

1 What is the role of materials that exist already?

2 ShoUld the curriculum materials be structured around, 6ettaifi
powerful ideas, or should they be more general?

3 Tb what extent will the Project be complete, that .what
.

extent shall the materials designed incorpwate existing tater1.61?
it- To what extent should the study of social behaviour be a iiri

of.science teaching?

ksiLl

1 To :what extent should content grow itif,flently frhm probleta,
solving and vice versa?

2 What is the primary source of information, for tile pupiis,
teacher, or the materials?

3 What is the degree to which the materials are to be difecte4
against open ended?

4 Are the materials to be hierarchical in structural (pretotiolsite)
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Should we involve eommercial publishers on our terms?

2 Should the design of materials be influenced by the cost

to schools?



DTSCUSSICK W3STIONS

. if A.S.3.P. is to continue to give attention to individual
differences in learning as did J.S.S.P.,which one or more in
:dombimation of Cro:lbach's patterns of adaptation might be used ?
For what reasons ? Are there any other possible patterns of
adaptation to individual differences .in learning! ?

2. "How useful is Gaqne's eight types of learning and their prerequisite
conditions likely to be :-

a. in planning the project
b. in develotiing materials
c. in producing evaluation materials
d. as subject matter for teacher education ?

3. Ditto 2 but instead of Gagne insert McLeish,Moom,Krathwohl,
French,Havighurst,Guilfordtetc.

4. Are there any one or more of McLeish's five areas that you would
automatically exclude from consideration in A.S.E.P. developments ?

5. Are there any one or more of NcLeish's many modes of instruction
that you would automatically exclude from consideration in
A.S.E.P. developments ?
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AMENDED RECOMME4DATIONS

.1

P.11;',7,47A'

20 All materials must take into account the three Piagetian stages
of development in children.

13. (Additional sentence)
Suffiel-nt guidance should also be given to teachers as to
the strategies likely to achieve these outcomes..

16. Materials should be produced which allow for three main levels
of reading ability . Reading Grades 6-7, 8.9, and 10-11, with
some supplementary materials at Grades 4-5 and 12-13 levels.
Usually any one portion of materials should be written at one
reading level only but several reading levels could be
represented in a set of materials

19, The subject matter of the Project should hi concerned with
attitudes of students, manipulation of equipment and materials,
science content 2

environmental applications of science, the
extension of knowledge, the use of science processes, and
sheald be consistent with the structure of scientific knowledge.
Project material related to the pupills environment should
predominate. (See Rec.3)

Discussion questions based on Dr,Turner3s paper 20/1/70

NOT. DISCUSSED.



".
 'v

v?
 v

e

E
4
-
f
c
c
t
i
v
e
n
e
s
s
 
o
f
 
t
h
e

-
.
Y
6
s
r
-
l
a
i
s
 
S
h
o
u
l
d
 
n
o
 
t
9
 
i
f

,
;
,
:
;
z
:
s
i
b
l
e
i
 
d
e
p
e
n
d
 
o
n

,
e
a
o
t
e
r
 
o
r
g
a
n
i
s
a
t
i
o
n
,

p
r
t
:
,
-
;
j
e
e
.
t
 
-
s
h
o
u
l
d
-
 
p
r
o
v
d
s
-
-

:
i
.
 
b
a
n
k
 
o
f
 
m
a
t
e
r
i
a
l
s
9
 
t
o

A
l
L
a
g
 
i
n
e
x
p
e
r
i
e
n
c
e
d

'
,
:
e
a
r
z
h
e
r
s
 
t
o
 
g
r
o
w
s
 
w
h
i
l
e
 
a
t

s
a
m
e
 
-
,
l
i
e
 
9
 
a
l
l
o
w
 
t
h
e

I
m
a
g
i
n
a
t
i
v
e
 
a
n
d
 
c
r
e
a
t
i
v
e

t
e
a
c
h
e

t
o
 
p
a
r
t
i
c
i
p
a
t
e
 
i
n

d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
h
i
s

n
y
n
.
 
s
l
a
s
s
r
o
o
m
 
s
i
t
u
a
t
i
o
n
,

s
h
o
u
l
d
 
b
e
 
r
e
a
l
E
s
e
d

;
h
a
t
 
t
h
e
 
t
e
a
c
h
e
r
 
i
s
 
a

v
a
l
u
a
b
l
e
 
a
n
d
 
s
c
a
r
c
e

g
-
,
c
5

i
n
 
t
h
e
 
c
o
m
m
u
n
.
,
.

I
t
y
,

T
h
e
 
p
r
o
j
e
c
t
 
s
h
o
u
l
d

w
a
l
:
7
 
o
f
 
I
n
c
r
e
a
s
I
n
g
 
t
h
e

b
D
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d

:
t
h
r
i
i
T
w
i
s
e
 
i
t
 
p
l
a
v
e
s
 
o
n

t
e
n
g
h
t
n
,

T
h
e
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
t
h
e

i
m
a
t
e
r
i
a
l
s
 
d
e
p
e
n
d
 
o
n
 
t
h
e

e
x
t
e
n
t
.
t
o
 
w
h
i
c
h
.
 
t
h
e
.

,
t
e
a
c
h
e
r
 
c
a
n
 
i
m
p
l
e
m
e
n
t
 
a
n
d

L
e
I
c
e
m
p
l
I
f
y
,
t
h
e
.
a
t
E
i
a
e
g
i
e
s
,
-
-

a
n
d
 
a
t
t
i
t
u
d
e
s
 
o
f
 
t
h
e

I
p
r
o
j
e
c
t
 
a
n
d
 
h
e
n
c
e

i
s
u
f
f
i
c
i
e
n
t
 
g
u
i
d
a
n
c
e

s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
t
o
 
a
l
l
o
w

i
m
a
x
i
m
u
m
 
e
f
f
e
c
t
i
v
e
n
a
s
s
.
,

I
l
e
c
o
m
m
e
n
d
a
t
i
o
n
s
 
1
9
 
3
,
,

1
5
-
5
,

1
8
9
 
2
2
 
a
c
c
e
p
t
e
d
c
,
.

!
R
e
c
o
m
m
e
n
d
a
t
i
o
n
 
1
3
,
 
a
m
e
n
d
e
d

.i1
0,

M
A

N
C

...
..I

N
W

M
an

.W
.M

.1
10

.:7
1.

6.
A

 4
44

44
44

4
41

64
*

T
h
e
 
p
h
y
s
i
c
a
l
 
o
r
g
a
n
i
z
e
:
4
1
0
n
 
a
n
d

p
r
e
p
a
r
a
t
i
o
n
 
r
e
q
u
i
r
e
d
 
t
o
 
u
s
e

t
h
e
 
m
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
b
e
 
a
s

s
i
m
p
l
e
 
a
s
 
p
o
s
s
i
b
l
e

F
i
g
u
r
.
e
s
.
.
.
o
n
_
t
h
e
_

a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
o
f
 
t
e
a
c
h
e
r
s
 
o
f

j
u
n
i
o
r
 
s
e
c
o
n
d
a
r
y
 
s
c
i
e
n
c
e
s
 
a
n
d

p
r
e
d
i
c
t
i
o
n
s
 
f
o
r
 
t
h
e
 
f
u
t
u
r
e

s
h
o
u
l
d
 
b
e
 
a
s
c
e
r
t
a
i
n
e
d
 
f
o
r
 
a
l
l

T
h
e
 
m
a
t
e
r
i
a
l
s
 
6
h
o
u
l
d
 
d
e
p
e
n
a

1
o
n
 
t
e
,
a
c
h
a
g
J
 
o
r
g
a
n
t
z
a
i
l
o
n
 
o
n
l
y

I
s
o
 
f
a
r
 
a
s
 
I
t
 
i
t
,
 
r
l
,
o
n
s
s
t
e
n

w
i
t
h
 
a
n
 
a
p
p
r
o
a
c
h
 
w
h
a
.
,
3
1
1
 
a
l
I
o
v
,

L
 
a
 
m
w
a
m
D
m
.
 
o
f

a
c
t
i
o
n
 
b
e
t
w
e
e
n
 
t
h
e
 
v
h
i
d

1
a
n
d
 
t
h
e
 
m
a
t
e
r
i
a
l
s
,

R
e
c
o
m
m
e
n
d
a
t
i
o
n
s

A
c

!
.
"
3

2
2
 
a
r
e
 
a
p
p
r
o
v
e
d

I
t
 
I
'
s

S
t
a
t
e
s
:
,

e
m
p
h
a
s
i
z
e
d
 
t
h
e
.
t
9

T
h
e
 
p
r
o
j
e
c
t
,
S
h
o
u
l
&

s
s
u
m
e
 
t
h
a
t

1
t
o
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
2
2

p
r
o
-

t
e
a
c
h
e
r
s
 
w
i
l
l
 
n
o
t
 
b
e
 
.
f
u
l
l
y

q
u
a
l
i
f
i
e
d
 
-
 
m
o
s
t
 
w
i
l
l
 
h
a
i
r
e
 
n
o

T
A
-
c
,
V
,
r
1
 
s
e
l
e
n
E
e
.
T
:
p
a
d
m
i
r
0
4
 
a
n
d
-
.

a
 
s
i
g
n
i
f
i
c
a
n
t
'
p
r
o
p
o
r
t
i
o
n
v
a
l

h
a
v
e
 
n
o
 
t
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
,
:

N
e
v
e
r
t
h
e
l
e
s
s

m
a
n
y
 
o
f
 
t
h
e
s
e

t
e
a
c
h
e
:
e
s
 
w
i
l
l
 
b
e
.
 
e
n
t
h
u
s
i
a
s
t
i
c
:
9

ii
f
l
 
a
n
d
,
 
9
v
e
r
g
 
a
f
f
o
c
,
t
 
s
h
o
u
l
d
%
.
b
.
a

J
r

m
a
d
e
-
 
t
o
.
 
a
a
c
I
t
a
A
n
 
t
h
i
s

a
c
s
 
i
n
v
o
I
v
e
m
e
n
t
,
,

T
h
e
 
u
s
e
 
o
f

4 '
,
3
a
c
h
s
f
.
.
n
 
c
o
n
s
u
l
t
a
n
t
s
 
i
s
 
e
x
c
e
1
I
-
-
!

.
%
4
F
4
a
s
I
d
I
T
z
i
t
=
1
:
s
:
8
-
r
e
a
P
v
t
,
o
f
,

t
i
v
.
a
 
s
g
s
t
t
-
s
m
,
9
 
a
r
&

t
h
o
u
L
.
4
,
:
k
 
.
&
4
1
w
a
g
g
t

I
z
z
a
r
L
a
m
i
t
 
A
s
 
s
x
p
e
o
l
e
n
g
e
 
a
r
i
2

,
i
s
i
t
t
s
w
d
a
m
m
 
t
o
 
t
b
s

(

x
v
e
 
m
a
t
e
r
i
t
i
l
 
v
r
e
d
v
i
c
e
a
o
,

%
W

I

41
,ti

c,
sw

k
,7

ri:
t

1g
e 0

1-
"4

=
e

r
e
q
u
I
s
i
t
e
8
 
a
n
d
 
s
e
q
u
e
n

l
i
k
e
l
y
 
t
o
 
b
e
 
m
o
r
e
 
i
m
p
o
r
t
a
n
t

-
7 

-7
am

.
.4

[4
:1

44
A

IR
4A

A
A

A
A

V
A

t 4
/4

4 
14

.4
1,

41
A

ftA
A

M
A

tr
 I

&
81

:3



-
R
o
o
m

2
.

T
h
e
 
d
e
s
i
g
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
l
i
t
e
b
o
M
m
e
n
d
e
d

d
i
f
f
e
r
e
n
c
e
s

_
_

m
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
t
a
k
e
'
.

I
t
o
;
 
b
e
 
c
a
t
e
r
e
d
 
f
o
r
:

a
c
c
o
u
n
t
 
o
f
 
t
h
e
 
f
a
c
t
 
t
h
a
t

R
e
a
d
i
n
g
 
a
b
i
l
i
t
y
,

i
n
d
i
v
i
d
u
a
l
 
s
t
u
d
e
n
t

c
o
m
m
u
n
i
c
a
t
i
o
n
 
b
o
t
h
o
r
a
l
l
y

d
i
f
f
e
r
e
n
c
e
s

d
o
 
e
x
i
s
t
,
 
a
n
d
 
a
n
d
 
W
r
i
t
t
e
n
,

c
o
m
p
r
e
h
e
n
i
p

s
h
o
u
l
d
 
b
e
s
u
c
h

a
s
 
t
o

1
s
i
g
n
,
 
k
i
w
i
s
 
b
a
c
k
g
r
o
u
n
d

a
c
c
o
m
o
d
a
t
e
,
 
b
o
t
h
 
h
e
t
e
t
-

s
c
h
o
o
l
_
b
a
c
k
g
r
o
u
n
d
,

o
g
e
n
e
o
u
s
 
g
r
o
u
p
i
n
g
 
a
n
d

i
n
t
e
r
e
s
t
s
;
 
a
t
t
i
t
u
d
e
s
,

f
o
r
m
s
 
o
f
 
t
r
a
c
k
i
n
g

o
r

m
o
t
o
r
 
s
k
i
l
l
s

s
t
a
g
e
 
o
f

s
t
r
e
a
m
i
n
g
,
 
w
h
i
c
h
m
a
y
 
b
e
 
A
m
a
t
u
r
a
t
i
o
t
l
 
(
i
n
c
l
u
d
i
n
g

p
r
a
c
t
i
s
e
d
 
i
n
 
s
c
h
o
o
l
.
c
i
.

I
s
e
V
e
r
a
l
 
v
a
r
i
a
b
l
e
s
)
.

M
a
t
e
r
i
a
l
s
 
s
h
d
u
l
d
 
b
e
-

:
A
R
e
c
o
m
m
e
n
d
a
t
i
o
n
s
1
2
,
1
$
,

d
e
v
e
l
o
p
e
d
,
 
t
o
 
t
a
k
e

i
n
t
o

W
i
p
a
p
t
e
d
.

a
c
c
o
u
n
t
;
 
c
o
m
p
e
n
s
a
t
i
n
g
'

p
e
c
o
m
m
e
n
d
a
t
i
o
n
s
 
2
,
1
1
6
,

d
i
f
f
e
r
e
n
c
e
s
 
s
u
c
h

N
1
9
 
a
m
e
n
d
e
d
.

.

-
 
l
a
n
g
u
a
g
e
 
p
r
o
b
l
e
m
s

e
x
p
e
r
i
e
n
c
e
d
.
 
.
b
y
 
n
e
w

.

A
u
s
t
r
a
l
i
a
n
'
 
c
h
i
l
d
r
e
n

s
O
c
i
o
-
e
c
o
n
o
m
i
c
 
p
r
O
b
l
e
n
S

i
n
 
s
l
u
m
 
a
n
d
 
i
n
d
u
S
t
r
i
a
l

a
r
e
a
s

.

r
e
a
d
i
n
g
 
a
b
i
l
i
t
y
 
e
t
c
;

R
e
f
.
-
 
P
r
o
f

V
an

ta
l-

m
m

h
w
:
c
o
m
p
e
n
s
a
t
i
n
g
 
p
r
i
l
i
a
i
p
l
e
 
t
h
a
t
 
t
h
e
 
c
h
i
l
d
 
h
a
s
 
a
 
r
i
g
h
t
'
t
o
 
r
e
c
e
i
v
e
-
c
o
m
p
e
n
s
a
t
i
o
n
 
4
n

l
e
a
r
n
i
n
g
 
f
o
r
 
i
n
h
i
b
i
t
i
n
g
 
f
a
c
t
o
r
s
 
o
v
e
r
 
w
h
i
c
h
 
h
e
 
h
a
s
 
n
o
 
c
o
n
t
r
o
l
.
 
(
T
u
r
n
e
r
)
.

I
n
 
l
i
n
e
 
w
i
t
h
'
 
t
h
i
s
 
p
r
i
n
c
i
p
l
e
 
t
h
e
 
p
r
o
j
e
c
t
 
s
h
o
u
l
d
.
s
e
t
 
o
u
t
 
t
o
 
p
r
e
p
a
r
e
:
l
e
a
r
n
i
n
g
 
m
a
t
e
r
i
a
l
s

w
h
i
c
h
'
w
i
l
l
.
:
b
e
l
p
 
s
o
m
e
 
'
m
a
j
o
r
 
g
r
o
u
p
i
n
g
s
 
o
f
 
c
h
i
l
d
r
e
n
 
t
o
 
o
v
e
r
a

t
h
e
i
r
 
h
a
n
d
i
c
a
p
s
 
a
n
d
 
s
o

a
c
h
i
e
v
e
 
t
h
e
.
s
a
m
e
 
o
u
t
c
o
m
e
s
 
a
s
 
m
o
r
e
 
a
d
v
a
n
t
a
g
e
d
.
 
T
h
i
s
 
a
t
t
a
m
p
t
.
.
W
i
l
l
 
n
o
 
d
o
u
b
t
 
o
n
l
y
 
b
e

p
o
s
s
i
b
l
e
 
t
o
 
a
.
l
i
m
i
t
e
d
 
e
x
t
e
n
t
 
a
n
d
 
n
o
t
 
a
l
l
 
p
a
r
t
a
 
o
f
 
t
h
e
 
c
o
u
r
s
e
 
g
o
a
d
 
n
e
c
e
s
s
a
r
i
l
y
 
h
a
v
e

s
u
c
h
 
c
o
m
p
e
n
s
a
t
o
r
y
 
m
a
t
e
r
i
a
l
s
.

P
r
i
o
r
i
t
y
 
f
o
r
,
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
w
o
u
l
d
 
l
o
g
i
c
a
l
l
y
 
s
e
e
m
 
t
o
 
b
e

i
n
 
t
h
e
 
e
a
r
l
k
.
s
t
a
g
e
s
:

S
o
m
e
*
g
r
o
u
p
s
 
W
h
o
 
c
a
n
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
A
u
s
t
r
a
l
i
a
n
 
s
c
h
o
o
l
s
 
a
r
e

t
h
o
b
e
 
f
r
o
m
 
m
i
g
r
a
n
t
 
a
n
d
 
t
h
o
s
e
 
f
r
o
m
 
c
e
r
t
a
i
n
 
s
o
c
i
o
-
e
c
o
n
o
m
i
c
 
f
a
m
i
l
i
e
s
.
 
A
s
s
o
c
i
a
t
e
d
 
w
i
t
h

t
h
i
s
 
a
t
t
e
m
p
t
 
a
t
 
c
o
M
p
e
n
s
a
t
o
r
y
 
e
d
u
c
a
t
i
o
n
 
'
a
t
t
e
n
t
i
o
n
 
s
h
o
U
l
d
 
b
e
 
g
i
v
s
n
 
t
o
 
t
h
e
 
p
a
r
e
n
t
o
p
u
p
i
l

a
n
d
 
p
a
r
e
n
t
-
t
e
a
c
h
e
r
 
C
o
m
m
u
n
i
c
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
c
o
u
r
s
e
.

S
c
i
e
n
c
e
 
h
i
m
 
a
d
v
a
n
t
a
g
e
s
 
t
h
a
t

s
h
o
u
l
d
 
m
a
k
e
 
C
O
m
p
e
n
b
a
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
p
o
s
s
i
b
l
e
.

O
n
e
 
w
a
y
 
o
f
 
d
o
i
n
g
.
t
h
i
s
 
w
o
u
l
d
 
s
e
e
m
 
t
o
 
b
e

t
h
e
 
a
v
o
i
d
a
n
c
e
 
o
f
 
,
d
e
p
e
n
d
e
n
C
e
 
o
n
 
l
i
t
e
r
a
t
e
 
a
b
i
l
i
t
i
e
s
 
a
n
d
 
t
h
e
 
e
n
c
o
U
r
a
g
e
m
e
n
t
 
o
f
 
o
r
a
l

r
e
s
p
o
n
s
e
s
.
a
b
o
i
x
t
 
t
h
e
 
c
h
i
l
d
9
'
s
 
e
x
p
e
r
i
e
n
d
e
 
o
f
 
s
c
i
e
n
t
i
f
i
c
 
s
i
t
u
a
t
i
o
h
e
.

11
21

11
0

r
r

'
R
o
o
m
 
'
3

R
ci

on
i

.

P
r
o
v
i
i
i
o
.
4
'
s
h
i
i
1
4
-
b
e
.
.
.
.
t
a
d
e

fo
r

-
4
#
1
*
.
r
e
n
c
e
s
-
T
-
U
n
g
9
.
7
0
1
4
0
4
-
-

'
m
q
g
.
-
-
T
h
e
-
p
i
l
e
a
t
.
.
.
5
4
0
u
i
d
-
a
s
s
u
i
e
.
'

m
tn

im
um

-
t
i
t
i
O
i
l
d
:
-
;
e
g
i
c
h
.
 
a
n
y
 
f
u
r
t
h
e
r

A
n
f
i
t
h
e
m
a
t
i
c
i
l
 
*
I
l
l
s
 
a
s
 
a
n
k
t
w
h
e
n

t
h
e
y
 
a
r
e

A
n
y
 
S
i
n

u
n
i
t
 
w
o
u
l
d
 
:
p
r
o
b
a
b
l
y

t
e
n
d
.
 
t
o

t
h
r
o
u
g
h
 
t
h
e
 
3

"
P
t
a
g
e
s
n
_
.
.

t
a
t
.
 
t
a
k
i
n
g
 
t
h
e
 
c
o
u
r
s
e

a
s
s
 
.
a
 
i
n
y
l
e
,
 
t
h
e
r
e
 
w
o
u
l
d

p
r
o
b
a
b
l
y

be
g
r
e
r
c
e
r
 
e
m
p
h
a
t
i
a
 
i
n
t
h
e
 
f
i
r
s
t

2
 
y
e
*
s
.
 
o
f
 
t
h
e
 
c
o
u
r
s
e
 
o
n
 
t
h
e

c
o
w
.
 
e
t
e

(
S
t
a
g
e
 
1
)
,
 
a
n
d
 
a
 
s
t
r
o
n
g
-

e
r
 
a
a
p
h
a
i
l
k
s
t
 
o
n
r
o
r
m
a
l
 
r
e
a
s
o
n
i
n
g

i
n
 
t
h
e
 
l
a
t
e
r
 
;
'
y
e
a
r
s
.

M
ow

.
qm

.O
.

T
h
e

re
le

va
nt

 'r
ec

O
ni

ni
en

de
s
h
o
u
l
d
 
r
e
a
d
 
a
s
 
f
o
l
l
o
w
s
:

2
.
M
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
b
e
 
r

t
a
k
i
n
g
 
i
n
t
o
 
a
c
c
o
u
n
t

t
h
x

s
t
a
g
e
s
 
o
f
 
d
e
v
e
l
o
p
m
e
n
t

£

Z
a
l
v
i
o
t
i
v
a
t
i
o
n

fo
r 

le
i .

r
m
a
y
 
b
e
 
b
r
o
u
g
h
t

a
b
o
u
t

(
a
)
 
s
t
u
d
e
n
t
 
p
a
r
t
i
c
i
p
a
t
i
c

t
h
i
n
g
s
 
a
s
 
g
r
o
u
p
 
p
r
o
b
l
e
n

a
n
d
 
t
h
e
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
c

a
r
e
a
s
 
o
f
 
i
n
t
e
r
e
s
t

t
o
 
t
i

t
h
e
y
 
w
i
s
h
 
t
o
 
p
u
r
s
u
e
.

(
b
)
v
a
r
i
e
t
y
 
w
i
t
h
i
n

an
d 

i
t
h
e
 
t
y
p
e
s
 
o
f
 
.
m
a
t
e
r
i
a
l
s

(
c
)
t
h
e
 
s
u
c
c
e
s
s
f
u
l
 
a
c
h
i
(

t
h
e
 
s
e
r
i
e
s
 
o
f
 
l
e
a
r
n
i
n
g

t
h
e
y
 
u
m
2
e
r
t
a
k
e
.

T
h
e
 
p
r
o
j
e
c
t
 
s
h
o
u
l
d
 
e
x
p
:

U
S
G
 
o
f
 
a
l
l
 
o
f
 
t
h
e
s
e
 
t
h
e

p
o
s
s
i
b
l
e
 
m
e
a
n
s
 
o
f
 
m
o
t

1
5
T
h
e
 
m
a
t
e
r
i
a
l
s
 
s
h
o
u
l
i

m
a
i
n
l
y
 
f
o
r
 
t
h
e
 
s
c
i
e
n
c
e

o
f
 
c
h
i
l
d
r
e
n
 
w
h
o
 
d
o
 
n
o
t

w
i
t
h
 
t
h
e
 
s
t
u
d
y
 
o
f
 
s
c
i
e
:

g
r
a
d
e
 
1
0
.

1
6
.
A
s
 
w
r
i
t
t
e
n
 
p
l
u
s
 
t
h
e

T
h
e
 
p
r
o
j
e
c
t
 
s
h
o
u
l
d
 
i
n
v
t

w
a
y
s
 
o
f
 
a
l
l
e
v
i
a
t
i
n
g
 
r
e
.

d
i
s
a
b
i
l
i
t
i
e
s
,

in
cl

ud
in

e
m
p
h
a
s
i
s
 
o
n
 
m
e
a
n
s
 
o
f
 
c
i

t
i
o
n
 
o
t
h
e
r
 
t
h
a
n
 
t
h
e
 
p
r
,

w
o
r
d
.

P
r
o
f
e
s
s
i
o
n
a
l
 
a
d
'

c
e
r
n
i
n
g
 
p
r
e
s
e
n
t
a
t
i
o
n
 
i
:

i
n
g
 
m
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
b



R
o
o
m
 
7
.
'
"
.

R
d
o
r
 
3

R
o
o
m
 
4

aw
sA

...
/S

.A
.A

.

T
h
e
 
g
r
o
u
p
 
f
e
l
t
 
t
h
a
t
 
t
h
i
s

1

s
t
a
t
e
m
e
n
t
 
n
e
e
d
e
d
 
t
u
,
?
t
h
e
r

d
i
d
c
u
s
s
i
o
n
 
a
t
 
a
 
f
u
l
l

p
l
e
n
a
r
y
 
s
e
s
.
z
i
o
n
.

S
o
m
e

*
f
 
t
h
e

o
n
 
w
h
i
c
h

m
a
t
e
r
i
a
l
 
s
h
o
u
l
d
 
t
x
s
 
s
e
l
e
c
t
-

e
d
 
a
r
e
;

P
r
o
c
e
s
s
e
s
 
o
f
 
s
c
i
e
n
c
e
.

D
e
v
n
l
o
p
m
e
n
t
 
o
f
 
s
o
c
i
a
l

4

A
k
t
l
l
s
 
a
m
o
n
g
 
c
h
i
l
d
r
e
n
.

-
 
C
o
n
t
e
n
t
 
s
h
o
u
l
d
 
b
e

d
i
r
e
c
t
q
4
 
t
o
w
a
r
d
s
 
a
v
h
i
e
v
%

i
n
g
 
s
o
m
e
 
s
t
r
u
c
t
u
r
e
 
o
f

k
n
o
w
l
e
d
g
e
.

P
e
r
s
o
n
a
l
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f

t
h
e
 
s
t
u
d
e
n
t
 
(
i
n
d
e
D
e
n
d
.

O
n
c
e
 
c
r
e
a
t
i
v
i
t
y
)
.

R
e
l
e
v
a
n
c
e
 
t
o
 
a
 
c
h
i
l
d
g
z

i
n
t
e
r
e
s
t
 
a
n
d
 
e
n
v
i
r
o
n
p
.

m
e
n
t
.

.
 
M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
t
h
e

c
h
i
l
d
9
 
s
 
i
n
t
e
r
e
s
t
.
.

/
-
 
A
p
p
r
e
c
i
a
t
i
o
n
 
o
f
.
t
h
e
 
w
a
y

i
n
 
w
h
i
c
h
 
.
m
a
n
 
h
a
s

ch
an

ge
d

h
i
s
 
e
n
v
i
r
o
n
m
e
n
t
,

3

D
e
l
e
t
e
 
,
;
-
s
c
t
e
n
c
e
.
i
.
l
i
n
k
e
 
i
n

h
e
a
d
i
n
F
.
-
-

R
e
c
o
m
m
e
n
d
a
t
i
o
n
 
1
9
 
a
m
e
n
d
e
d

(
s
e
e
 
u
n
d
e
r
 
H
e
a
d
i
n
g
 
2
)
.

A
d
d
i
t
i
o
D
s
i
 
r
!
r
i
t
e
r
i
a

r
a
i
o
m
m
e
r
i
d
s
d
;
-

(
1
)
 
C
o
n
s
i
d
e
r
a
t
i
o
n
 
s
h
o
u
l
d
 
b
e

g
i
v
e
n
 
t
o
 
l
e
a
r
n
i
n
g
 
t
h
e
o
r
i
e
s

a
s
 
c
r
i
t
e
r
i
a
 
f
o
r
 
s
e
l
e
c
t
i
o
n

o
f
 
p
r
o
j
e
c
t
 
m
a
t
e
r
i
a
l
s
.

(
2
)
M
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
p
r
o
m
o
t
e

a
w
a
z
e
n
e
s
s
 
o
f
 
a
n
 
i
n
t
e
g
r
a
t
e
d

v
i
e
w
 
o
f
 
s
c
i
e
n
c
e
 
:
L
e
:
,
 
a
n

a
p
p
r
e
c
i
a
t
i
o
n
 
1
)
f
 
h
e
.
)
.
c
d

bi
g

i
d
e
a
s
g
 
p
l
%
o
v
i
d
e
 
m
a
n
g
s

e
n
v
i
r
o
m
e
n
t
.

(
3
)
M
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e

l
i
n
k
s
 
w
i
t
h
 
o
t
h
e
r
 
a
r
e
a
s
 
o
f

s
c
h
o
o
l
 
s
t
u
d
k
e
a
 
a
n
d
 
c
o
m
m
u
n
.

i
v
y
 
s
t
u
d
i
e
s
.

(
)
M
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
t
r
a
n
s
-

f
e
r
 
m
o
d
e
s
 
o
f
 
e
n
q
u
i
r
y
 
t
o

l
i
f
e
 
s
i
t
u
a
t
i
o
n
s
.

(
5
)
P
s
y
c
h
o
l
o
g
i
c
a
1
 
a
n
d
 
s
o
c
i
a
l
;

g

w
h
e
n
 
g
r
o
u
p
 
l
e
a
m
i
n
g
 
o
r
 
c
l
a
s
s
-
g

r
o
o
m
 
s
i
t
u
a
t
i
o
n
s
 
o
r
 
c
o
m
m
u
n
i
t
y
 
1

i
n
t
e
r
a
c
t
i
o
n
 
b
e
c
o
m
e
 
m
a
t
t
e
r
s
 
o
f
i

r
e
a
l
 
c
o
n

(
6
)
1
b
b
o
m
e
 
a
s
p
e
c
t
s
 
o
f
 
t
h
e

4:
A

te
.0

.4
1S

s
h
o
u
l
d
 
b
e
 
c
o
n
c
e
r
n
e
d

W
k
4
1
1
.
.
4
v
P
1
0
1
1
.

A
 
P
e
:
4
P
E
I
.
O
f

g
r
a
n
d
e
u
r
 
o
f
 
t
h
e
 
u
n
i
v
e
r
s
e

t
h
e

-
-

n
t
0

.
1
"
'
.
.
1

4 
hi

,
1.

7"
.

m
a
n
 
a
n
d
 
t
h
e
 
r
i
z
I
x
e
r
s
a
l
 
n
a
t
u
r
e

o
f
 
s
c
i
e
n
t
i
f
i
c
 
s
t
u
d
y
°

.4
4

40
-

p°
f 

A
if

aw

I
t
 
w
a
s

m
a
t
t
e
l
2

.
r
e
f
e
r

r
u
l
e
d
 
t
I
n
o
l

w
o
u
l
d
 
n
o
t

t
o
 
p
l
e
n
a
r
y
 
s
e
s

T
r
a
l
-
-
1
e
4

u
l
d

i
n

b
c

b
e
 
v
e
-
o
D
e
n
e
d
.
,

b
a
s
e
d

s
i
o
n
s

s
l
o
t
,
 
L
e
s
1

o
n
 
M
o
n
d
a
y
.

P



,""a yrie rio.1 (1.4 'EPS- 

- =.:141twoc-=14.1.-1..,.r..,..4. tell.URr.....11.1.MSta:444114.1e, tar,,,,,,r-SCI,44..1,04,M1,444,4$444,40K.0.4454040,7 01,414:04. 

ti 

4 

41 

1' 

C'tira111111.11. 

'4 = r-47. 7 .7 4 3 $ Y4:.+14-0 1'4' 
411 

4, 0 44" .4. cr , 44. , ; 44s 4 
:I 13.5 Fi t A`t.,1 4'4 Rt:14:i 3 t 

" ea macf:11:;:i) 

ettil :secteTn. 4,-4.)7(7 

.2 ..7 0 
$1 

sv ac,T. o. -971..icluz 4 

Tyln=,,,«; 
r " tqz..-572rFG.ozs.c..4I s 'A. 

I.., '.7/ S v-44 $ 44. 
4,4 t..:"?.?44A'z.lie..'".';;;;;r 

r.6 7C . ^ a 

ti 

If 

$i 

A 

, 4,4, I" 9,40CS,4,..401424,.. 1 

70PM 

4 

.., r,i2D 
r$'* .'"t.' CT 0 tT :13 13 WC' 

S 47.: azi , 

41, 

1 

. . 4 4i 
' 1.14 

4 

tif4 esq.)..t 

2 

C117-4.%9 

riP 
ii071 

*F0'. 

,s; 474 1', 

OITA 3:0 .40A..71-0.3 V 
eded 0so3n.ot 

gUT 
: 4 1 , 1 - 3 1 7 

. 
4 1 

. 
T - 2 : L A 

SCI prEle#q:".:3 

10, Il MOWN, ....,44, 4,.... 1M,Z4 

" 
CO p:: rry e 

11, 

, < 

# a. 
, 1 

r. . .. , ,.. , . I # . ''' 0 4 1 4 , 4 4 4 ' .l 4$ 1 1 ii 
, ... . ... 4 .. 

:. ir. r.: q) . 

.-: i!c . , ,-,--- ,,, , - 4 4 4 ./ -74 444 14. iv: A"' --",1101 I'. twri." ; 4 ,,:-:.-- - -t 1 t d, a '" ". '''''' "7r. l 
- :- - - ; .,:. . 

4 4.'7 ; ".., / 1 
"1M '''. ,U.4 T'^7, .-! 7 )3 

1..1q 171:1.1:47i. 0E91.T.3 ... am i 

$ 

I (I 
;41 

:$ 

11$ 

1 
S 4,4 ,4114. 3 flWflS . r Sr T40,4 

) ION 

41 

4 

77,rw..*ro ..,. 

4 

DpiTp ;op. 

4 :;:tC.I...'s" 
' , 7..-,E,-; 

,--t,i 
. 

J:-: r; 7 1 e7.17, 71. :..Y i',7) GIP. 
i7 

7 

'6 
, i 1 

pes sr;.:)s cp iCi t,* 

' 400,111.1. Oe 5 w,. arbon.,...*,...sou.S44,4a,,,,tWO.4,,,,,.41...Cb4.4.14,,m440,,,C04earef, ir..rW.c.A1 ,,04,41,4 2.4 1)200;.T 

14/ 

riteNnys 
N.! rti t ;j: 



TUESDAY EVENING . PLENARY SESSION

Point

The Project should provide a bank of materials, to allow
imxperienced teachers to grow, while at the same time allow the
imatinative ard creative teacher to participate in the_ development
of his own classroom situation.

It should be realised that the teacher is a valuable and
scarce commodity in the community, The Project should be wary
of increasing the demands, both physical and otherwise, which it
places on the teacher*

With each piece of material produced, the role and tasks
expected of the teacher should be specified,

We recognise the importance of the teacher, one of whose
roles it is to maximise the interaction between the child and
the materials provided,

oiLztg,

The design of the Project materials should t4ke account of
the fact that individual student differences do exist; and they
should also be such as to accommodate both heterogenous grouping
and forms of tracking or streaming which may be practhed in
schools,

Differences which we would reccmmend for consideration include:
reading ability, communication . both oral and written, comprehenm
sign, home background, school background, interests, attitudes,
motor skills, and stage of maturation, (A further factor, on
which there.was not full agreement, was mathematical ability.)

[ Maw We should register our concern about sections of
the community which may need compensatory treatment,
If this lies outside the practicable range of the Project
we suggest that the matter be passed on to the appropriate
authority for action.]

[ Ref,Sugg : Motivation may also be brought about by students
'succeeding in the series of learning tasks which they
undertake.]

point 3

Discussion deferred until Thursday. The material brought
forward will be incorporated in a paper to be presented by
Di, 1108 Vickery,

Po.t ts4&5

Insufficient material brought forward for valid discussion,
The cost, durability and attractiveness of materials were mentioned,



ADNESDAY JANUARY 2k

The evaluation and service aspects of the

Project

morning : two papers

afternoon : syndicate discussions

evening : plenary session



ASEP GUIDELINES CONFERENCE

"THE KINDS OF SERVICES AND EVALUATION PROCEDURIS

THAT COULD BE PROVIDED FOR IN THE AUSTRALIAN SCIENCE

EDUCATION PROJECT."

INTRODUCTION

I am told that one of the tasks of an evaluator is to provide

answers to relevant questions. Probably the most fundamental
question that should be answered in the context of this Guidelines
Conference is the question "'Why does the ASEP Project exist?".
The question has many answers. There are political answers,
economic answers, emotional answers, and answers based onp expediency

or even national prestige. Such answers need not concern us here,
for they are part of the history which led to establishing the
basic charter for the Project and its definition by the Committee
of Management in their statement of the purposes of the Project.

What does concern us are the educational answers to the

question 'Why does ASEP exist?'. We believe that the ASEP Project
exists to bring about a change in the science education of the
students in Grades 7-10 in Australian schools. We believe that

the changes expected are improvements in present materials and
practices, which of course implies that deficiences exist in the
present materials and practices used in schools.

Over the past couple of days we have been talking about the

changes we want in science education. In general, these discussions
have related to the changes we want to bring about in students,

what changes to expect, and what materials and instructional methods
will be needed to bring these changes about.

In this paper the role of the Service side o_ f the Project in

the change process will be discussed. Some may say that a
detailed discussion of at least the evaluation componentW the
setvice side is premature until a clear statement of aims has
emerged, and materials have been developed to produce student
outcomes in line with these aims. The case for this iestrong
if one believes that evaluation is separate from development.
Certain evaluations and even certain services must be separated
from development, but most of the evaluation and service to be

performed by the Project, which it should be remembered is only
funded to exist up to pre-publication stage, is part of development
rather than separate from it.

In the early stages of the Project - and indeed for most of

its funded period the Service and Development functions will be

closely .interlocking endeavours with the one providing feedback
-and control for the other. Nor can any one person, working on the

Project see his role as just development or just evaluation or just

teacher education. One group will come to depend on another to

meet certain demands of the change process, and all groups will

work together to bring about the desired change.

THE ROLE OF THE SERVICE ASPECTS OF THE PROJECT:

The Service side of the Project exists to ensure that Purpose 1

of the Project is fulfilled namely to ensure that the Development
iside can and does "develop instructional materials in .science for

use by teachers and pupils in Grades 7-10 in Australian schools".
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Purposes 2-5, summarized briefly as the evaluation of current
practices, the development of suitable instrulents, the develop-
ment of a teacher education program, and the establishment of a
resource service, are essential if Purpose 1 is to be fulfilled.

The development of the materials and the servicing of them
are synergic processes; however it is useful for purposes of
discussion to separate the functions of the service area in the
total change process. We see the functions of the service
branch as being to:

1. produce (in a technical sense) the materials for change.

2. stimulate the change process among teachers.

3. monitor and describe the change process.

4. &valuate changes produced.

Function 1, the technical production of the materials, will
not be discussed in any detail at this stage. We have a charter
to produce materials to the pre-publication stage. We believe
that for materials to be evaluated effectively in the trial star:e,
they need to be produced for this stage in a form which is as
close as possible to their final published form. For this reason
we intend producing trial materials of high quality. We have a
personnel structure which will allow this and we have initiated
the procurement of suitable equipment to ensure that it can be
done.

One other aspect of materials development where comment may
be relevant at this Conference is on the cost of materials to
schools, and how these may be paid for. Innovative materials
can be expensive. Often they are sold as complete instructional
packages rather than as individual texts to be bought by students.
We want to produce materials that are of maximum usefulness to
teachers and students. Yet we realize it c'oes not matter how
useful they are if schools and teachers are unable to purchase
them because they are too expensive. At very least new ways
of purchasing the materials quite different from the traditional
may have to be explored.

The remaining three functions will be dealt with in some
detail, to explain how these functions can fulfil the Service
Purposes of the Project. Before discussing the four Purposes
more specifically, I intend to examine some general aspects of
the evaluation of curriculum development projects, and propose
a model for the process suited to the particular demands of the
ASEP program.

pip TASK OF EVALUATION

At this point it seems important to establish what the
Project understands by the term evaluation. We mean quite
simply the gatherin: of relevant data so that valid judgments
regarding the change process may be made. The terminology
we are going to use derives from the work of Murray Scriveni
and Robert Stake2 who have helped to establish at least some
common definitions in the field.

Three phases of operation can be identified in an
evaluation program. The three are formative evaluation,
summative evaluation and basic research.
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Formative evaluation

Formative evaluation is concerned with the improvement of

the materials being developed. In this phase, the parts of
the total program being developed are tried out in schools,
instruments are developed to test whether the expected gains are
being made, and improvements in the design of materials are
suggested. The evaluator and the materials developer work closely

together in this phase. The evaluator can help the materials
developer translate his objectives into a testable form, or help
with the restructuring of learning experiences shown to be un-

successful in the trial stage.

Summative evaluation

The summative phase of evaluation is designed to make some
appraisal of the total package produced. This may be done by
comparing the total package developed by one project with that
developed by another on a number of criteria, or by appraising
how closely the total package comes to fulfilling its stated aims.
For summative evaluation, the evaluator needs to be fully conversant
with the aims of the Project, understand what the materials are
trying to do to children, aild then, using tests developed in the
formative phase and others which are congruent with the philosophy
Of the system, gather evidence on which to base judgments
regarding the effectiveness of the program as a whole.

Basic research

The basic research phase of evaluatioL, uses the opportunity
afforded by the Project to do basic research on various aspects
of instruction, reading level, sequency of concepts, use of audio-
visual aids, etc. Some examples of basic research that could be
carried out quite easily along with the development of Project
materials include:

1, determining the effect on concept formation and
attainment of different ways of sequencing a unit
of material.

2. oomparing outcomes by teaching the same material
using different instructional methods

3. determining Whether there is any relationship
between teacher-held objectives and student
achievement

4. finding what influence different instructional
methods have on retention of concepts

Internal and eixternal evaluation

Evaluation in each of the three areas formative, summative,
and Basic research, may be either internal (i.e. carried out by
Project personnel) or external (i.e. carried out by persons or
organizations outside the Project). We believe that from the
structure of the Project and the way it has been set up, most
evaluation from within the Project by Project staff will be of
the formative kind, and intimately involved in the development

process. We believe that we can establish base-line data for
future summative evaluation, and establish some criteria for it,
but =native evaluation of the total program is outside the
funding of the program as it is now established, and will have to
be done largely by persons external to it. Likewise, with basic
research, we think that the Project can supply the opportunities
and resources for outsiders to do some of this, but it does not



have the personnel nor the funding to be actively involved in

this endeavor - especially since this could mean diversion of

resources away from the prime aim of developing materials for

classroom use.

Summary of the evaluation task

If we look on evaluation as being gathering information on

the basis of which judgments may be made, the three areas of

evaluation discussed above require three kinds of information

to be gathered, if a complete and comprehensive evaluation of

a program is to be attempted:

1, information from feed-back on materials developed which will

lead to further revision,
Such information may come from trial teachers in the field,

State Advisory Committees, scientists reading the materials etc.

This is the information gathered in the formative evaluation.

2, information from the trials and from post-publication use
which would help schools decide whether they want to adopt

the materials we produce,
This is the summative evaluation information which gives

objective information on which to base adoption decisions.

3. information from basic research which adds to the total

knowledge of the field.
This information can be used either to support or refute

some of the positions taken by the Project on learning

and instruction, for example.

From the funding that we have available most of our

evaluation effort will be directed at gathering information
relevant to formative evaluation. Indeed from preliminary

cost analysis, we arc going to have little resource to go

beyond the development of student tests and coping with feed-back.

We will be virtually unable to do much in the way of summative

evaluation and basic research. These will in general have to

be performed by persons outside the Project but, of course,

working in co-operation with it.

Data gathering

The gathering of information, whether for formative evaluation,

summative evaluation, or basic research should be at three points

in the operation of a particular program. Initially, it is

required to establish what the conditions are prior to trial of

the materials. These are the entry behaviours which teachers and

students have before the program is introduced. Finally, there

are the exit behaviours which teachers and students have after

going through the program. Both these sets of behaviours are /
relatively stable things which are subject to test often using

the pencil and paper kind, Between these two comes the dynamic

process where the teacher works with his group of students using

some instructional method in an attempt to achieve desired outcomes.
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(Teachers and
Teachers and

Students) 0 Students)

N
A
L

TYaditionally when evaluating we have only monitored the student

outcomes. We have determined the abilities achievements and

attitudes of the pupils at the end of the program, occasionally

we have determined them at the beginning, but rarely have we taken

entry behaviour into account in describing what changes have

occurred or in designing the instructional sequence. Even more

rarely have we attempted to describe the instructional processes

in the classroom, or the entry and exit behaviours of teachers

using the program. Unfortunately, from the resources we have

available, it is unlikely that the ASEP program will be able to

do much more than determine student achievement and outcomes.

In an ideal case, or, considering all aspects of internal

and external data-gathering at the three stages outlined above

as being possible, how could an evaluation program be set up to

ensure that valid judgments regarding the Praject could be made.?

Comparison with another program

Judgmentscould be made from relative com2arisons with another

program. It could be done by comparing what happens to children

and teachers when they go through the ASEP program. .

with what happens when they go through another program. Some

comparison! programscould either be the ones already being used

in the States, or a new program introduced from overseas (e.g.

Nuffield) to parallel the introduction of our own.

Comparison with absolute standards

Judgments could also be made on the basis of comparisons with

certain standards of excellence proposed as criteria for success

by the developers of the Project materials. In this evaluation,

observations are made to help decide how closely the intents of

the program are actually accomplished. Or, given certain entry

behaviours, it is logical that if we instruct in a certain way,

we should get certain expected outcomes. The job of the evaluator

is to test the logic of the sequence of instruction from the

empirical evidence.

These two methods of comparison give two sets of reference

points on which judgments regarding the program may be based.

Some evaluators propose the one, some the other. Valuable inform-

ation may be gained from both.
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In the Project we will to able to make formative comparisons

using both techniques, but not summative comparisons.

Evaluative judgments to be made.

Hurd has identified three main areas in which valid judgments

concerning Project materials need to be made. Again, one may

apply either absolute criteria, or relative criteria based on the

materials and methods of another program to aid this judgment.

Content validity

Is the content taught valid? The opinions of scientists in

the field are essential to assure:this in the materials. It is

much more difficult to ensure the content validity of what the teacher

actually teaches.

Pedagogical validity

Are the materials 't,eachable in their present form? This can

only be assured if the materials are tried in a wide range of

educational situations. Often materials valid in one teaching

situation are quite invalid in another.

Social and Philosophical. validity,

Are the positions we take in our rationale for the Project

borne out in the materials we develop and in the ways they are

used in the classroom? Is the philosophy of the teachers con-

gruent with the philosphy of the materials?

Some answers to these validity questions are part of the

formative evaluation, and will be a significant segment of our

evaluation effort, A major difficulty will be to transfer the

validity of the materials without significant loss to the teachers

using them.

EVALUATION AND OTHER PROJECTS

A general theoretical rationale for the evaluation of a

materials development project has been presented, and the extent

to which ASEP believes it cqn carry out the total range of

possibilities has been indicated. We think the structure is

sound, and it may even appear simple to do. Programs of

evaluation have not been the strong points of many of the previous

curriculum development projects. Although we have a structure

.or the evaluation process, we do not have many instruments avail-

able to gather data in areas outside cognitive outcomes of students.

There are many tests available for measuring achievement,

and sound guidelines exist for developing tests to parallel the

materials prepared by the Project. There are fewer for determining

student attitudes, affective changes, or skills development.



In the area of determining changes in teacher attitude or
ability, or in the area of describing objectively the instructional
process, much of what exists is highly:experimental. We hope in
the Project to examine some of these instruments already developed,
and perhaps modify and adopt them for our own use. We will also
explore some alternatives to the traditional pencil and paper tests,
but the extent to which this can be done will depend on our resources&
Our first priority is to develop essential pencil and paper tests

for use with the materials.

The ASEP Project is in many ways unique. It has planned for

a system of evaluation to parallel and even integrate with the
development phase of the operation. For many other projects,
evaluation has been of the intuitive kind, or by making comparisons
with students in other programs on a limited number of outcomes.
Such evaluation has been of the "That's interesting" kind, having
little effect on what had been developed or on that was done in

schools.

Welch makes an interesting analysis of the evaluations
carried out in 46 science curriculum projects reported in the
International Clearinghouse Report,. Of this group, twentyseven
carried out formative evaluatiohi six carried out formative and
summative, two carried out fo at ve, summativeland basic research,
while eleven carried. out no at all. Thus

evaluation in the terms outlined earlier, is a fairly rare thing
in science edUcation research.

It is interesting for us to look at the kinds of formative
evalugtion activity carried out by the projects investigated by

Welch

Kind of activity Number of projects

Teacher reports (written & 26
verbal)

Classroom visitation 15

Student interview and 9
discussion

Questionnaires 7
Test results if

Video tapes of classes 3
Professional view of produced 2

materials

We are optimistic that we can incorporate each of these

methods in our evaluation. We will be relying heavily on teacher

reports and classroom visitation for the major part of our feed-
back, but questionnaires and video and audio tapes of classes may
well assume importance to gain feed-back quickly from teachers in

distant areas.

The evaluation instruments used by the various projects show
some variety, yet even though the list looks extensive, onlyeight
projects reported any summative evaluation, and only 13 of %
projects showed any evidence of success in achieving stated

objectives.



Instrument used Number of pro iects

Project-developed achievement 20

tests
Standardized achievement tests 10

Questionnaires 7
Project-developed cognitive tests
Test on Understanding Sciende 6

(TDUS)
Attitude measures 5

Interest measures 3
Critical thinking or reasoning 2

tests
Science process measures 2

Classroom climate inventory 1

Again as a Project, we would like to use instruments of the

kinds outlined above. The priorities as we see them in the project,

are approximately in the order:Project-developed achievement tests,

standardized achievement tests if available, attitude and interest

measures, science process measures, a classroom description measures,

and questionnaires. And all of these tests, including those

developed, and those adopted will be used to serve formative

evaluation.

There is a danger in thinking that because we have a flag of

evaluation attached firmly to the masthead, the problems of the

Project will all be solved. It is one thing to conceptualize the

task of evaluation, it is quite another to carry it out. Unlike

the development of materials in education, there are very few

precedents, and very little experience available.

We hope we can within the Project, cope with most of the

formative evaluation, and perhaps where necessary devise tests and

descriptive instruments which can be used in some future summative

evaluation. We do not have the resources to go much beyond this,

and we will have to rely on external evaluators to extend what we

do.

It may be asked what benefits should accrue from a comprehensive

program of evaluation within the ASEP program. At very least it

should monitor the development and dissemination phases of the

Project so that those aspects requiring revision are known before

irrevocable decisions are made concerning them. It should provide

evidence of what changes occur in certain school situations, and

what changes to expect if the program is applied to others. It

will not give all the answers to all the questions, but it may

give some information regarding a few.

EVALUATION OF CURRENT PRACTICES IN AUSTRALIAN SCHOOLS

Purpose 2 states that the project should "carry out such

evaluation of current practices in a cross-section of Australian

schools as is necessary to ensure that Project materials are tried

in a variety of situations where the characteristics of the school,

teachers, and students have been adequately described".

There is a strong case for saying that purpose 2 should be
fulfilled before any of the others. The argument goes that it is

impossible to develop materials without first knowing what kinds

of schools, students, and teachers are going to be using them.

We believe however, that we are not developing materials to

serve existing conditions, rather we are developing materials to
'1eexisting conditions. e believe we can have a model for
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change which can exist outside specific knowledge of schools as
they are, and be based on the intuitive understanding of the
developers of conditions as they exist.

In this model, what we want to discover is how these schools,
these teachers and these students change when these materials are
used, rather than the alternative of designing specific materials
to change children in specific schools in specific ways. Because
of the diversity of schools, students, and teachers, and the
Project timetallel the second is impractical.

In the model presented, we can be gathering base-line data
about teachers and students in trial schools while the first group
of trial materials is being developed. We hope to gather the
data from a cross-section of Australian schools in different
localities in all the States. . . . It will help us
describe what changes do occur in students and teachers when the
materials are used, and what changes are needed in administration
or facilities for the materials to be most effective.

Tip help 1w our descriptiohtr: data on the following could
be gathered:

1, physical facilities for science in the school

administrative structure

3. perceptions of teachers regarding science. and science
education

4. attitudes of teachers to their students and to
science

5, teacher3, understanding of science education.

6. instructional methods

7. student characteristics - including their
understanding of the scientific enterprise.

We believe the extensive gathering of baseline data for
example, from a random sample of teachers, is too great for our
resources. For this to be done thoroughly would require the co-
operation of research branches of education departments,
universities, and teachers, colleges. We believe this co-
operation is essential if a complete summative evaluation of the
Project is eventually to be done. We intend only to obtain
limited data to evaluate changes in the trial situation.

THE PRODUCTION OF SUITABLE EVALUATIVE AND DESCRIPTIVE
INSTR IN TS

As has been pointed out in the general discussion, evaluation
is much more than achievement testing, although for many curriculum
projects this is all that has been done. The development of
suitable achievement tests in a key aspect of the evaluation
program however, and much of our effort will be directed to
developing them. In fact, with an evaluation staff of three
and a development staff of sixteen they would probably do little
else. This situation will be relieved by some of the development
staff and some outsiders also developing tests.

We believe that achievement tests are best devised by
writing clear descriptions of desired learner behaviours written
as objectives. These objectives should be written for at least
two levels; one directed to the teacher, and the other for the
students and the achievement tests designed should reflect these
objectives. This is a difficult and time-consuming task, and the
extent to which it can be ach3.eved is likely to be disappointing
with the time und resources available.
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We believe two kinds of tests ought be developed. The
first is designed to test whether students have attained the
!lesser learningst(for want of a better term) that all students
are expected to get from a particular learning sequence. The
AAAS concept of ninety percent of the students achieving ninety
percent of the expected behaviours is one that could be modified
here. The second kind of test will be to attempt to assess the
!greater learningstexpected from a particular learning sequence.
Here higher level cognitive skills may be tested. These two
types of tests are designed to provide information on the success
of individual students in attaining stated objectives.

We also wish to evalUate more subtle changes in attitude,
interest, understanding of science, to see Whether some of the
long range objectives have been attained. Such tests are time
consuming to construct, and the best we can do within the Project
is to modify for our purposes some aireadyin existence.

The pattern for developing tests of the pen and paper kind
is. well established, and the Australian Council fok Educational
Research Test Development Centre will be an extremely valuable
resource. It is unlikely that in the developmental years we
will be able to standardize the tests, and there is some doubt
whether such an effort is worth while at this stage.

We intend to try out the tests developed in parallel with
the materials so that the tests can be checked for difficulty
level, over simplification, reading level, State pies. The
method of developing tests as outlined by Grobmanb, with grids
of objectives and activities will be used. The path of develop-
ing objective tests in Australia is well-worn, but we do hope
to try a few innovations with practical skills, attitudes, and

non pencil and paper tests.

Several tests already in existence could. be modified if
necessary for use with the Project. Test on Understanding
Science, of CooleyecKlopfer, Watson Glaser Test of Critical
Thinking Cooley and Reed. "Science Activity Inventory" of

iscience nterests, and the Welch Science Process Test are a few
that have been used in other projects. The area Specialist for
Evaluation has begun collecting test instruments which may be
suitable in the Project evaluation.

We will also develop a questionnaire technique for teachers
and students in the trial situation to help the feed-back of
findings from the trials. We believe that the questionnaire
is only one of several ways of gathering information from the
classroom. Visits by writers and others, structured and un-
structured recorded interviews. with teachers and students, and
structured observations of classroom procedures, are all
techniques which will be tried and developed.

We believe that video and audio tape recorders are important
tools in monitoring the dynamic processes occurring in the

classroom. The description of these dynamic processes is an
area too often omitted in other projects, and it could well be
one which we will have to limit because of available time and
finance. Yet we believe it to be important, and we hope some
of this description can be done by persons external to the

Project.

We would like to investigate social climate, for example,
with the instrument developed by Flanders, or use some with a
more cognitive focus as developed by Medley, Smith, and Taba.



These are described in Simon and Boyerls "Mirrorg for Behaviour''?

and Hyman ":eaching - Vantage pcinta for Study"0, Again the
extent to which we can do this will be very limited.

We do believe- bovelvPr: that until we can adequately describe
the dynamic processes involved in instruction, our evaluation will
be limited to describing only what changes occur, and now how these
changes occur.

Most of the development of achievement tests will be done by
Project staff, but we hope we can extend outside. We would welcome,
for example: people interested in describing classroom processes,
or developing attitude and interest-tests designed to test expected
outcomes to work with us, It may be possible, for people from
Teachers' Colleges and Universities to come and work with the
Project at various times during the'year to develop an instrument
and rationale for trying it. Many such instruments will have
general applicability to subject areas outside science; and
experience gained in working with the Project, and experience
gained by the Project having outsiders working with it seem
important interchanges to be encouraged.

THE TEACHER EDUCATION -PROGRAM

:=211Q1'
We believe that this aspect of the ASEP Project is going to

be a key factor in the success of the materials used in schools.
We believe that the evidence for this is so strong that unless
significant and sufficient of our own resources, along with resources
provided by the States through the inservice organizations already set
up are devoted to it, the materials we develop will affect children
little differently from materials already in existence.

Even where materials have been developed to try to make them
"teacher free" - ISCS is an example - the materials worked very
well with good teachers, but much less so with poor teachers.
Many of the first generation projects - e.g. CHEM Study and PSSC,
have now degenerated in many classrooms to being new words (up-
dated content) taught by the old methods of teacher lecture.

Five general premises regarding teachers and teaching will now
be stated, to act as a base for a proposed ASEP Teacher Education
Program.

1, The most important variable in the classroom is the teacher.

Teachers are all different. They have their own peculiar
teaching strengths and weaknesses, They must be helped to
recognize their strengths and capitalize on them. They must be
helped to identify their weaknesses and allow for them. We
believe that different teachers can use the same materials in quite
different ways - that this is innovative, professionally rewarding
and should be encouraged. To deny the teacher his key role in
the classrom destroys initiative, is professionally unrewarding,
and should be discouraged.

We believe that we can identify good teachers, and describe
what they do so that what they do may help others use the materials
more effectively in the classroom. We also believe we can
identify bad teachers in terms of the aims of the program but

imore important, we believe that we can help all teachers identify
for themselves how they are going with the program so that they
can teach it more effectively.
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2, Teachers can be helped to increase their knowledge of teaching,
and their understanding of Project philosophy and aims,

We believe that knowledge of instruction, and what is possible
using the materials will grow as the Project develops and teachers
both in the trial phase and later, should grow with the Project.
We believe this will only happen if there is a conscious effort
on the part of the Project to educate teachers in the philosophy
of the Project by personal contact and carefully designed learning
situations,

3. Teachers know how to teach better than they do. The
program can improve both knowledge and ability to narrow
the gap.

There are many reasons why teachers do not teach science as
well as they know how to. They may feel oppressed by the materials
they are working with. They may be over - burdened with administrat-
ive duties. They may have limited facilities. We believe that
teaching guides can be designed to help teachers in the organization
of time, materials etc., and to organize their lesson sequences
so that they can teach more effectively and be more satisfied with
the job they are doing. We believe that it is as important for
teachers to learn to evaluate themselves as it is for them to
evaluate their students, and we must attempt to devise ways for
thiS to be done.

f. The success of project materials in the classroom depends
as much on the teacher education program as it does on
the materials developed.

A case for this has been stated earlier. There seems to be
little point in introducing expensive new materials into classes
where the teachers are unlikely to use them in ways sympathetic
to the aims of the course. There is also a case for taking the
extreme position that materials should not be used in schools
unless the teachers have had a teacher education program or are
at least undergoing one, In fact, an important area of trial
could be to see what happens if the materials are used without
adequate teacher education.

The idea of a 'conversion course' is not new, even though it
is rarely insisted on in education. We did not expect pilots to
convert from piston engines to jets without a conversion course,
adequate test and eventual certification. Yet we expect teachers,

ion their own initiative to change horses, or is it change from
horses to cars without so much as a few hours of advice. We
believe, as with aircraft, simulated experiences can be devised
to help in the educative process. This can be done using video
tapes projected visuals, micro-teaching, and other relevant
experiences. Indeed, in the trial phase we could build up a series
of 'critical incidents', described by teachers experiencing them
in the teaching situation which can provide a source of information
for our teacher education pregram,

5. The best way to help teachers usm, the materials creatively
in the classroom is through first hand experience with them,
helped by other teachers who have used them, and through
being involved wherever possible in the development process.

We believe that teacher involvement is a key factor in any
development process. If teachers are involved they are more likely
to be constructively helpful and less likely to stand off and be
destructively critical. We believe that this involvement can be
aided by helping establish a team approach to teaching science in
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schools, and a regional approach so that schools in close
proximity can share their ideas.

We believe that opportunity should be given to teachers to
contribute materials and idefts to the Project, and perhaps even
write up learning experiences and tests in a form that can be

published. Also, we think there is a great need for persons
concerned with the education of teachers in the various States,
either as consultants, as senior masters or at teachertraining
institutions to spend time working with the-project, We believe
that active involvement by science teachers and others concerned
with science education is essential if our program is to have
wide acdeptance in Australian :schools.

The aims of the teacher education program

The aims of our teacher educationprogrem will be twofold:

1, TO establish in teachers a set of project aims,
objectives, and teaching methods which are congruent
with those of the ASEP program.

2. To maintain the fidelity of these aims, objectives
and teaching methods in teachers over an extended
period of time,

If we look at other projects, many have tried to instil
initially the aims, objectives and methods of the proogram in
teachers. There has been little attempt to see that this
fidelity is maintained from school to school and teacher to
teacher over time, Indeed regression to the mean is probably
as true of teacher behaviour as it is in statistical analysis of
test results.

Thus, we must set,up a system which provides extensive
initial edUcation.- a 'conversion course' as it were, and also
develop a long range program for ensuring that the teachers'

skills, competencies and understandings are continually being
up-graded or maintained at the desired level. At the present
time we see the aims of the teacher education program extending
obly to the trial teachers.

A Proposal for a teacher education program

The teacher education program should be developed in five

stages:

1. The pzeparation of teachers for initial trials.

2. The preparation of a wider sample of teachers for

a second trial of materials.

3, The preparation of teachers already in the field
for the use of published materials.

4. The preparation of trainee teachers in colleges
and universities to use the materials.

5. The continuing up-grading of the teachers in
the field who are using the materials.

We see the Project at the present time as being almost
completely responsible for the implementation of Stage 1.
This first group of teachers will be small and easily managed
within the resources of the Project. Responsibility for the
education of teachers in the second trial stage we hope we can
be shared by the Project and the in-service organizations and
science teacher organizations already existing in each State.



We shall advise on the form of the preparation to be provided
within the administrative limitations of the States, and at the
same time help these organizations set up a mechanism to
implement Stage 3, when teachers are prepared to use the
published materials:

The Project is only funded to a pre-publication stage. We
can justify spending funds on Stages 1 and 2 and for setting up
a mechanism for Stage 3. EX:tits funds would be needed to carry
out Stage 3 after all trials are complete.

Stage 4, the preparation of pre-service teachers to use the
ASEP materialstis an extremely important one. We believe we
have a role in working with teacher training institutions so that
student teachers may become conversant with the aims and
objectives of the ASEP program. Part of their experience should
be with materials, even in a trial form as they are developed,
in student teaching or micro teaching situations.

The extent to which we can work with teacher pre-service
institutions, both teachers~ colleges and.universities is till
to. be pursued, We believe, however, that becatse so many young
science teachers start their careersteaching sdience to grades
7.10, it would help them considerably to gain early experience
with the materials they are likely to use. It may be possible
to have some very promising student teachers working with the
Project as part of their practical training. This also is an
area yet to be pursued.

Stages 3 and 5 are post-project operations and are in a
sense complementary. Stage 3 must begin before the materials
are published if there is to beksUffieienUylarge group of
teachers prepared to use them when they eventually arrive on
the market. There is no worse experience for a teacher than t) have
thrust upon him materials which he did not request, and which
he is not trained to use. This has happened before and the
results have been disastrous. It need not happen with ASEP
if adequate planning and funds are available to carry on this
task when the present Project is terminated.

A RESOURCE SERVICE FOR TEAC

We see the Project as having an important role in the
dissemination of ideas on the teaching of science throughout
Australia. We see it as having a function to help teachers
forget State boundaries and to share instructional techniques,
teaching tips, resources, and ways of doing things. This can
be done by Newsletter, through existing science teacher
publications, by having teachers from one State demonstrate at
ASEP workshops in another, and by building up an extensive
display area initially at the headquarters of ASEP, which could
extend to branches in strategic points around the country when
ASEP funding terminates.

The services to be supplied by ASEP are necessarily limited
and will serve only the developers of the Project. In this
discussion we go well beyond what can be provided by the Project
so that the Conference may establish priorities for operations
in this area.

W4 could develop a series of booklets which contain rewrites
in simple terms of recent scientific advances described in
scientific journals or in the press. These could be a most

useful classroom resource.
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We could establish liaison with schools across the country
to take data on veatherconditions, hours of sunlight, salinity
of water, or whatever may be of common interest to students in
different schools.

We could act as a source of information on science, providing
answers to queries that teachers and students may require,

We could experiment with activities suggested by teachers,
and put them out in a farm most useful to other teachers.
Existing science journals may provide the medium for communication.

We could act as a resource centre for audio-visual aids of
all kinds and maintain catalogues of existing published materials
that may be useful as resources for teachers.

A service brandh could also act in an advisory capacity to
businesses and large firms which produce large amounts of material
supposedly for use in sehoolt:

and
oil, steel and mining

industries, the food industry and pany others are well known for
the productionof free and inexpensive materials useful to schools.
If their activities could be co-ordinated so that the materials
they produce are of maximum usefUlness in Mk schools, gains could

ibe made both by ndudtry and education:

We could work closely with the ABC in the development of radio
and television programs that help foster the aims of the Project.
We could explore the role science oriented groups like CSIRO,
zoological societies, naturalist clubs etc., could play in the
Project.

As pointed out earlier many of these ideas range well outside
the notion of simply servicing the ASEP materials. However, in
servicing the materials, the structure would be established for
a wider expansion of the service side, perhaps to parallel the
expansion of the teacher education program at the end of the funded
section of the Project.

THE TRIAL OF MATERIALS DEVELOPED

No firm guidelines have been established in other projects
regarding the optimum number of trials nor how best these trials
should be carried out. Some broad principles have emerged which
we hope to implement in the trial situation.

In budgeting for the Project two trials have been allowed
for, with a rewrite after each trial, so that by the time the
materials reach the pre-publication stage, they will have undergone
an initial writing and two re-writes. This seems to be the
minimum amount of revision necessary to ensure validity of the
materials on the criteria stated earlier. Unfortunately two
rewrites will still mainly give data at the formative evaluation
stage, and it would only be after extensive trial of materials
after this second rewrite with as many as 200 teachers, that
lummative data on the total program could be gathered. We do
not even know, for example, whether for the second trial, all the
materials could be tried out in sequence with any given class.
The Project is designed to stop short of any massive summative
evaluation at a pre-publication stage.

The first trial

We believe that the first trial should be kept small so that
the developers of the materials, the evaluators, and the teachers
can all feel part of the same team. We believe that committted
volunteers are much more desirable at this stage, and can give more



positive information than might be gained from a wider group
of teachers who may be indifferent to what we are trying to do.
We think that there will be a sufficient range of teaching ability
among volunteers to give a significant cross-section of approaches

to teaching science.

In the first trial stage, gross errors and inconsistencies

are being sought, and we believe if a compromise has to be made

in production between speed and quality, the emphasis must be on

speed. It is more important in the time schedule we have, to
get materials into schools in a relatively rough form for trial

than it is to waste time polishing them too ca4efully. For this

reason, it is important to have volunteers who will be prepared to

put up with difficulties associated with trying to teach from
imperfect materials.

We believe that the development of the teacher's guide is an
important part of the development of the materials, with informat-
ion gained from this first trial forming the basis for teacher
direction in a much larger second trial. We look on the first
trial as being one where information is gained on the design of
specific learning experiences, and on possible ways the materials

can be used in different clusroom situations.

Close co-operation between trial teachers and the developers
will have to be maintained, and this will be difficult in a country

as large as Australia. We propose to have between 15 and 20
teachers in Victoria involved in the first trial. These teachers

will be volunteers from both State and Independent schools, located
fairly close to ASEP headquarters. They will be coordinated
by ASEP staff, and will undergo a familiarization program at ASEP.

We hope to select these teachers toward the end of the first term,

so that the teacher education program can start in the second term.

We would like to have one afternoon every two weeks set aside
during the second term for them to come to ASEP headquarters so
that teachers can gain experience with the materials as they are
being developed.to first trial stage in the period May to September..

This is to prepare the teachers for the first trial of the first

materials in their classrooms In the-third term. The bi- -.

weekly meetings ought continue in the second term to help the feed-
back between trial teachers and developers.

We hope that the Education Department and Independent schools

can give half day release for these teachers, with the Project

paying any travelling and incidental expenses involved, and, of

course, supplying the materials.. We believe one afternoon
every two weeks at ASEP headquarters is essential for effective
trial, while the other afternoon in the alternate week ought be
left free for the teacher in the school to plan his own work with

the materials.

It is probable that we will take up the trial teachers in two

sections to parallel the dual uptake of writers in April and

September. If this is done, the above plan would be initiated
at the beginning of Term II for half the group and Term III for the

second half.

It is unfortunate that we will be unable to conduct as
extensive a first trial in each of the other States as we will

in Victoria. We believe that many of the gross inadequancies of

materials developed will be "State free", and can best be determined

close to the Project. More subtle differences needed for different

States or different schools will come out in the second trial, or
from general comments from the State Advisory Committees based

on their own trials.
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We propose to make up to ten sets of trial materials
available to each of the States for trial in their schools. We
believe the organization of these trials is best done by the
State Advisory Co.nnittees themselves, each appointing their min
trial coordinator, and deciding Among the volunteer teachers in
their State, which ones should try the materials.

We would like to have each of the trials coordinators in
lielbourne for a meek in June for them to gain information on the
conducting of trials and general philosophy to take back to their
trial teachers. During September, just prior to the start of
trials in schools, a member of Projectstaff could go to each
State for at least two days to help initiate the trials among
teachers selected for this in each State, if they require it.

From this point one feed-back from the State should be
directed through the trials coordinators, who will all be brought
to Melbourne again at the conclusion of the first trials. Our
staff will be available for periodic visits to the States at the
request of the trials coordinator in each State during the period
of trial. We have budgeted for two such visits.

Another important avenue of feed-back from the States will
be for the State Advisory Committees to simply read and comment
on the trials materials, and perhaps also send them out for
'expert' comment by scientists, teachers, and others interested.
The extent of the trial in each State is completely up to the
State, except that we do not feel that we could physically handle
any more than ten.

This is a very rough outline of our proposals for the first
trial. We hope to test techniques and instruments which will be
used more extensively in the second trial at this stage. We
believe strongly that the first trial should be kept small and
manageable. Ten teachers telling you our materials are no good
is just as effective as two hundred, and a lot less expensive.

The second trial

Details of the second trial stage have not been established.
The extent of the second trial may well depend on the results of
the first, the requirements of the States, and on how many
different types of schools trial seems necessary. There are
arguments for making the number of schools anywhere between 60
and 600, depending on the amount of stratification desired, and
on what questions need to be answered about the materials.

At the second trial stage it will be necessary for different
segments of the work to be tried out extensively in different
States. For example, one State may try out materials directed
at slow learners, another the Stage I materials, and another the
'life science' theme. In this ter, each of the States can have a
specific interest in one aspect a the Project which may be in
line with a State's educational strengths. This will also
permit close co-operation and ready communication among all the
teachers involved in teaching that section of the work, and
prevent us from spreading our resources too thinly over the whole
of Australia. We could, for example, get all the teachers of the
life science theme together for a working conference if they were
all in one State, but not if they were scattered all over the
Commonwealth.

We believe that the selection of teachers throughout
Australia will have to be done in the first terry of 1971 when
teachers are settled in schools, and then their teacher education
program can begin in Term 112 1971. The actual number of
teachers required must be left open at this stage, but will be
necessarily greater than that for the first trial.



THE COST OF SERVICE

The cost of service comes high, and it will be up to this

conference to help us establish priorities among the services,

teacher education, and evaluation possibilities proposed. Various

estimates have been made that up to a quarter of a project's,

resources should be spent on evaluation, and another quarter on

teacher education and services. Few precedents exist except

that it is generally agreed that what has usually been spent

in these areas has been too low. The other problem is that one

cannot separately cost evaluation, development, teacher education,

services and production of materials. These are all highly

related endeavours, yet decisions among them will have to be made.

The ASEP Project is completely Project budgeted, a very rare

procedure in Australian education. For this reason educators

are likely to over-estimate what can be accomplished with 1.2

million dollars over four and a half years. It is, after all,

about the salary bill for a medium sized high school over the

same period.

The cost of developing one item in a test is estimated in

Australia at about $30 per item, and can be as high as $250 per

item in America. The cost of printing and distributing materials'

is also high, so We do not want to produce more material than is

needed to get all the positive feed-back we can use. We are

anticipating extensive help from the States in the area of in-

service education, and perhaps research. Indeed, the Project

could not operate effectively without this help. We are also

anticipating some co-operation with the ABC in developing programs

and we will be dependent on outside organizations for help in

evaluation, particularly in the summative area.

We look on the ASEP Project as being a truly national

enterprise, designed to improve science education in the whole of

Australia. It is a national educational experiment, and as with

all experiments there is an element of risk. We have to be as

prepared for failure as success - to admit to failure where it

occurs, not change our criteria to make a failure seem like success,

and to learn from our successes so that curriculum development in

many other areas will be advanced by the results of our efforts.
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APPEIPI2C

The Elementary Science Study, a program of science for
students in K-8 - i.e. up to Grade 8, is now drawing to a close.
The director, Frank Watson, in the October 1969 Newsletter makes
some pertinent comment about his Project in retrospect which may
help us in prospect.

During the next year ESS will complete its task as a curriculum
development project. The two original goals of ESS were to develop
new science materials for 1C -8 and to change the quality of science
education in the schools. As we draw our curriculum development
efforts to a close, we are only too aware that our job is only
half done. The two original goals of ESS were interrelated. We
anticipated that new materials would be necessary to change the
quality of science instruction in schools. By now, it is apparent
to those of us developing materials and working with schools, that
far more than materials is.needed to bring about changes in the
way science is taught in elementary schools. It is also clear
from our experience that just changing the way science is taught
will not make schools a better place for adults and children alike.

"Science along with other subjects, continues to be
presented to students as a body of knowledge to be mastered,
evea if not understood. Textbooks are still the main
instructional vehicle, and instruction is compartmented
in ways that prevent the majority of students from
recognizing continuity among subjects. Teachers persist
in the role of authority - a role which requires them to
assign direct, correct, and test. Lectures and reading
predominate. Class discussion too often amounts only
to recitation. Questions come chiefly from the teacher.
Speculation and conjecture appear rarely or not at all.
Being right remains the end; obedience, the means.
This is not to say that efforts have not been made by
teachers or that the curriculum projects have not had
important effects."

from a statement by
Randolph Brown
Former ESS Director

It is difficult to change the conditions which force the
continuation of the practices mentioned above. Too often
curriculum materials have little or no effect in schools, because
certain features of school life prohibit their use. Some of the
factors that prevent change are isolation of teachers; physical
arrangements that promote the teaching of groups rather than
individuals; management of school finances in ways that are
unresponsive to the needs of instruction; school organization
that forces teachers to respond to the needs of administrators,
instead of the other way around; lack of long-term evaluation
of attitudes; and the role of schools as consumers, rather than
inventors, of instructional materials.

If these problems are to be overcome we must develop, in
schools, situations which foster the ability of individuals
(students, parents, teachers and administrators) to take charge
of their own world. Too often people are told they will have a
role in making decisions about how the school will be run, only
to find that these decisions have already been made and their role
is that of a rubber stamp. Schools need to be places where people
are not rubber-stamped, places that are concerned with respect,
trust, support, honesty, and integrity as everyday practices.
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Apvrdix (Contd,

To achieve this goal is not easy. Too often the approaches taken
are piecemeal in nature and do not confront the real issues. Most
innovations in schools, though useful in isolated instances, fail
to affect the human environment of the school. A massive effort
is needed that would simultaneously concern itself with curriculum,
school management, the continuous self-renewal of teachers, and
the education of the public.

In the short time remaining to use ESS will continue to work
toward getting such an effort underway. It will be our task to
assist and encourage those that share our vision, We will involve
ourselves with individuals and school systems that are concerned
with making education more relevant and meaningful than it
presently seems, For those wishing to "touch earth" and renew
themselves, ESS will continue to supply physical and human
environments conducive to visiting, In the year that remains,
ESS will be a place where the work to make schools a better place
for children and adults will continue.

ESS and the COMING YEAR

The next twelve months will involve us in bringing to a
conclusion the development goal that was set some seven years ago.
During that time we have been involved in the development of more
than 55 units of instruction that have reached at least the trial
teaching stage. Over 40 of these are now in commercial production.
A total of 49 units will eventually appear in commercial form;
others will appear as ESS Working Papers. In rounding out our
material-development responsibilities, ESS staff will be concerned
with the following activities:

le Cooperation with Webster Division, McGraw-Hill to insure
that commercial production of ESS units will continue to
be of high quality and will be in accord with the
specification set out by the developers on the basis of
experience with materials in schools.

We plan to have remaining unfinished units in our
publisher's hands before the close of the year. We
are in hopes that this will make the majority of them
available to schools by the fall of 1970.

2. Preparation of several incomplete units in the form
of Working Papers.

We will put the finishing touches on some incomplete
units. These units are composed of promising ideas,
only partially tested in the classroom but valuable to
teachers who wish some ideas for starting points.
When finished, these Working Papers will be available
from ESS and EDC.

3. Continuation of our In-House Workshops.

Four week-long workshops will be conducted in Newton for
science consultants, administrators curriculum specialists,

Iteachers, and college personnel. In these workshops,
participants will work with ESS materials and acquaint
themselves with the units; visit schools in which ESS materials
are in use; and discuss with one another, with ESS staff
members, and with people from other projects within EDC the
many problems they face.



Appendix A (Contd.)

4. Documentation of the Uses of ESS materials in schools.

We will embark on a documentation project to discover what
has happened to ESS materials in the schools - how they have
helped teachers, and where they have been inadequate. Early
this fall, we will begin collecting the data necessary to

document the experiences schools have had with ESS. T.o

assemble information, we will use questionnaires, personal
interviews, and visitations to schools. The data collected
will be made available for general use through a series of
reports. We will describe and analyze how schools have
implemented and evaluated ESS materials. Schemes of staff
utilization developed by schools for the teaching of ESS will

be reported. Observers! logs will describe how schools have
set up material resource centers and operated workshops.

Frank Watson, Director.
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Goodland comments that'tlice 'r: a.3 no carefully epFieleered
framework for identiiyins xnont, colo.r.ao er(1

acting phenomena and insloi;ed ;;hat ovvtion 41:vt re
differentiated into definable ma ree,enJ:nhable stlbject

Blcom stated that Ithe construction of a clear map freq. which
implications for research and evaluation may be dram is a critical
and necessary stepr. According to Rath ) it would appear that
curriculum research and evaluation could be improved considerably
through the use of adequate frames of reference with which hypotheses
may be generatecU. Clearly then we need a map, classificazion,
model, codification, call it what you like? of a system as a
starting point before research and evaluation can proceed efficiently
As I see it this is largely, if not solely/ a logical problem of
organizing the component elements and processes of the system,

Having obtained an organization one.should then be able to
fill in any established theory relating to the relationships and
interaction patterns between the components, As well? the map
provides an opportunity to generate hypotheses which in turn can
be tested and used to increase the theory, The second step is
largely empirical.

The map and theory will incorporate language that has reason.
able definition: Given the above I think we might be in a position
to develop some strategies for evaluation and perhaps make it a
more useful process in curriculum development and other aspects of
education.

By the very nature of education it is unlikely that 1.76 will
ever be able to. state generalizations with the same degree of
certainity as scientists can in their field. Ile should not be
unduly perturbed by thls and should not use it as an argument for
doing nothing.

There are numerous attempts to organize the field of education
or some particular aspect of into a logical framework:. Perhaps
the most useful are those whicn employ the techniques of systems
analysis.: This requires one to separate out three aspects of a
system, namely, the purpose/ process and content, All aspects
are important.

The spelling out of purpose is essential on a number of grounds.
The matter has been dealt with previously in this meeting but in the
context of evaluation it is again useful to raise it, for without
clearly defined purpose, evaluation is a fairly futile process. How
is it possible to judge without having criteriaagainst which processes
can be made?

In a curriculum development project one way to classify the
processes is to make an immediate distinction between development
and implementation. Developmental processes include analysis,
writing, trialing and publishing while implementation might be
subdivided into teacher preparations dissemination and servicing,

The content consists of people, a physical environment in Which
learning takes place and a set of curriculum or learning materials.
Each of these may be subdivided For Dxample the general class
people include students, teachers, administrators, curriculum
writers and advisors,
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Ebw let us return to evaluation.

One .an evaluate anythinr about the schoolzs curricultne:
its objectives, its scope, the quality of percomni in chazfza
of iti the capacities of students the relevance, seouenc.I.ng
and relative importance of various materials, the deree to -Zillch
objectives are implemented the cost of curriculum nateriale,
the relevance of a given learning theory to the curriculun, arf
so on

The evaluation process as it refers to those may be more
or less systematic and may be based on evidence of varying degrees
of comprehensiveness and objectivity In one sense any decision
to act in a certain way arises from an evaluation even though this
may not be at a conscious level, For example in preparing
materials it may not occur to the writer that some students are
boys and others are girls.. He will uncoLsciously assume that
the material is relevant t) both and will be tacitly continuing
a traditional practice without having data on which to base a
decision,

The evaluation process can be categorized on a scale by
describing the two end points and a situation somewhere between
them,

It may be simply the rendering of a value judgement based
on sheer opinion, This type of evaluation is best illustrated
by the Gallup Poll techniques. We ask 2000 people (this seems
to be the magic number) what they feel children should know about
science and in view of their responqes judge the value of the
stated objectives of our curriculum. Again we may ad k 200
leaving physics teachers in Victoria whether the present course
is satisfactory:, If 80;/0 of them say yes it is satisfactory
we would most likely judge that it is not worth making any changes
to the curriculum at this stages

While there are obvious shortcomings at this level of
evaluation I du not wish to be over critical of it In many
instances it may be the only course open. While in other cases
the importance of the subsequent decision_ may not warrant a
;reater expenditure of human and material resources,

Evaluation may also represent a fairly systematic description
with some weighing of evidence from one or more sources,

In the extreme it will describe a process which includes
a careful gathering of evidence on the attainment of some ends
a forming of judgements on the basia of that evidence and a
weighing of evidence aainst certain cl.jteria,

Any evaluation raust involve an element of human judgement
A computers for instance, cannot point out a ueeision. unless the
limits or cut off points which the evaluator is willing to accept
have been programmed into it, The person or group making the
evaluative decisions may also be categorized The teachers the
central administration, the curriculum developer and the iitlepend-
ent investigator will all make judgements about aspects of any
new curriculum program Most of the juOz;ement will not or only
partially overlap but nevertheless it may become crucial that
resulting decisions are not in conflict and are not logically
inconsistent There is no point in having a set of carefully
produced curriculum materials if the central administration decides
that it is too costly to subsidize in schools



of citc-iir:%tri:.-_[,, ovauation activities and hence
incraasi-As our understan'llr of the tern is to consider the
stages during e.v.5.Ticulula developidaut and implementation at which
evaluation can Eo on,

211221ective7 evaluation requires judgements about the
suitability of the ?urposet aims, objectives of the curriculum
considered in terms of the supra-systems of education and of
society.

soent some time on Monday afternoon trying to decide
whether the statement about the general aim of the project contain-
ed in the paper givon. by Hr Howard was satisfactory. In our
collective wisdom we :evaluated the statement by bringing forward
criteria ve felt were appropriate to our task and by applying
these came to the decision that amendment was necessary*

Reflective evaluation probably becomes more important when
it is applied to the more detailed objectives of a'curriOUlum.
It is incumbent upon any curriculum group to think and. rethink
'whether their objectives can be substantiated on the basis of
the needs of the student, the needs of society and the structure
content and processes of the discipline with which they are dealing.

It is difficult to gather objective data to use in reflective
evaluation and hence the process will usually mean that a variety
of expert opinions about the relative importance of various
sources will have to be combined in. some way,, Finally,
reflective evaluation should proceed before there is irrevocable
commitment to certain curriculum materials,

Formative evaluation relates to the trialing of materials
as they are developed. According to Scriven 'any curriculum
builder is almost automatically engaged in formative evaluation,
e=ept in a very strict interpretation of "evaluation." He is
presumably doing what he is doing because he judges that the
zaaterial being presented in the existing curriculum is unsatis-
factory:, So as he proceeds to construct the Law material, he
is constantly evaluating his own material better than that which
is already current.5 Unless entirely ignorant of one/s short-
comings as a judge of onsts own work, he is presumably engaged
in field testing the work which is being developed and in so
doing he gets feedback on the basis of which he again produces
revisionsl.

Thus, the curriculum writer should set up a preparation~
trial-evaluation-revision cycle, He prepares his materials with
a background knowledge of the way students learn, their previous
learning, the physical environment in which they learn and the
ways in. which teachers can direct the learning; but his knowledge
is generally imprecise and often quite indefinite* He need to
Put his materials to the test realizing always that he can only
observe immediate changes in the student. It is not practical
for him to wait for the possible emergence of long term goals.

In science we can generally predict if A is what we think
it is then when we subject it to process PI B will be observed,
In the cf:-.13.zial test, if 33 does not emerge than our assumption of
the nature of A was not correct, Unfortunately the same situation
of the non-emergence of B /xi education might be due to the
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iriapproDriatenazs of A it might T-esult frem ;:rowz ,f;sumntions

about the DITCOSS P, In less abstract tJrrs becftuse 011T thaoie.L.
of learning are not full7 dsvelme tbr; otic?zenec, of the

aPprepriate nom' 'e in the studDn:I; ",ce due 'bo th':: nature of the
curriculum mterials or it aight be dt to the inappropteness of
the technique adoPted ty the teacher or to some other factov
are the additional pronems faced by ths educational

On reading over the last few paragraphs it might appear that
the curriculum writes' must evaluate his own materials, This is not
soy. Be can employ spmeone else tc do this for him in fact, such
e. procedure is probably more desirable provided the evaluator :16
fully conversant and in sympathy with that the curriculum is attempting
to do.

If formative evaluation is that which helps to imneove the course
while it is still fluid then smmative evaluation appraises a product
already placed on tlee market. Too frequently a new curriculum is
implemented and then left as though the problem had been solved.
Everyone conveniently ignores such matters as the Possible difference
between a micro and a full scale inti duction; they forget that many
teachers have a well developed facility for adapting a new curriculum
to conform to the old and so on, The tendency is Ghat after a few
)ars a group will emerge clamouring for a new curriculum. Their

summatildt evaluation is unlikely to be based on carefully collected
objective data.

Perhaps it is necessary to rejuvenate teachers every few years
by introducing a new curriculum but it is unfortunate if the new project
is not built on sound, progressively collected, summative evaluation
of the old.

The above suggests that the Important stages for evaluation are
before the writing, during the writing and after implementation,

Both formative and summative evaluation are. in a sense, the
assessment of the extent to which the content an processes of the
system have been successful in achieving the purpose. From this it
might appear that all we need to be able to do is to recognize and
measure the existence of the appropriate potential in the students
If this exists to an acceptable extent then it is not necessary to
know of the inter-relations between the elements of the content and
.

le influences of these elemsnts or the processes of the system, Such an
assumption mould be naive and inevitably we must be able to measure
a good deal more than the state of the students learning.

Let us larn our attention then to the prospects for evaluation
in ASEP.

First and foremost very little effective evaluation can occur
without definite and detailed specification of objectivese Almost
all evaluation will come back iv the end to criteria arising from
the objectives, Obviously from the discussion over the past few dayv,
the Project has a fair way to develop in this direction,

Given an acceptable statement of objectives and given that
adequate reflective evaluation has gone on, the project will principaay
be concerned with formative evaluation,

As I see it there are four main areas of decisions about the
formative evaluation that the project might undertake.

First there must be a delineation of those aspects of the
projects to which the most effort will be directed, Then there mustbe evolved a plan which ensures that, the results of the evaluationcan be obtained in time to influence the development of the materials,Thirdly, there 9.re certain problems of technieue and strategy which mustbe solved, Las'ely, consideration must be given to deciding who should
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Ilho can achieve something in whi.r.h lie Ocr:,s noi holiow! or 11-;,it,11 he is

actively opposed,

The Project is setting up a t6-4::? ?Oacation r'POgrY1711 112.5.:1

ensure that the teacher know, abo;at rla objet-tive;:, hp,/

effectiveness of the programmEl be eTalllated? Tho ojn'cr71..x:o of thlY

programme makes the prob3am of evaluation much mo2:e (0.1ficult, Wi,th

a few trial teachers the project )1sso.n.:.3. by obatthn Tad 11 scui on
no doubt get the information Ll.ka% i,bcy P,DGC111-C,, io 1:p7 grovD

more forma] telYhniques will hal;o 1,o N.



Can s.c 1;c- c.c.A _ -
test 1:l1thot 7L-1; .0 TC
not --.nou aas-Tr'

;

.71.T:1-er IA in t''fir ri*1

the infor:aat,i.on . .

,1%.4

be of ti,e pro:oet LT:y 1:TT,1 f-F

leave the problem ith the N,o:"Jet:t Ccaf2,

Before moving on to consideration of the nezct c..om.)ont thol-&
is another point to be made about the evaluation -6each3r,
Hopefully, in the layout of materials that rare ;a:. the hli.gbly
successful teacher. will emerge from time to time ft would 1:::)
a loss if the evaluators were not able to learn a good deal ftom
taking a long and careful look at him tor her). FlamIzan and
others have tried without much success to use ce.1 techniaue based
on the same approach to increase their understanding of the pupil-
teacher interaction., Nevertheless! there must be a great deal
to be gained by learning-how the extremes operate, The critical
features may be obvious or not transferable or they may Drove to
be as difficult to distill as the spirit of the new curriculum
but this should preclude at least an initial investigation

Information about the materials in operation can be gained
by observation of their classroom use by analysis of the terminal

ibehaviour of students and by seeking information from the teacher.
Actual procedures will depend on the nature of the materials
developed by the project, I have had to make certain assumptions
in order to progress any further with this paper.

Presumably the materials will form units of one type or
another. Each unit should be subjected to what might be termed
a feasibility study. The writer who will naturally know what
the unit is attempting to do together with at least one other
person should observe the materials being used,

When feedback is expected from the tea!ther it will frequently
be necessary to provide some training on how to make the appropriate
observations or obtain the necessary data and it will always be
necessary to provide checklists and details of what the teacher
should look for, I doubt the usefulness of the unstructured open
ended report, It most often consists of vague generalizations
which give few directions or criteria for rewriting material.

When feed back is sought from teachers it must be received
amiably and be seen to be used, Grobman puts it this tray
2It is important that reports be read and thatteachers know they
are read, This does not mean that every suggested modification
must be made, but unless the project is willing to consider sugg-
estions from all sources with the same degree of open mindedness!
requests for teacher suggestions will build resentment rather than
rapport, If the project is defensive or implies that if the teacher
really understood his project matter he would not make stupid
criticisms, the teacher will soon get the message and his feedback,
if it contihues at all$ will consist of meaningless platitudes and
generalizations The message to ASEP is clear.

Obviously the performance of the students provides the
curriculum developer with critical information about the effective-
ness of the materials, In the short term and.perhaps in the long
term T,00 there are severe restrictions on what we can find out
from the child, We can measure with.some success the facts that
he has accumulated as a result of being "exposed" to a unit,.
We may even be able to measure or detect the development of the.
understanding of certain; ideas but any behaviou1,7- that is assimed to
be slowly aggregated or that may emerge in the long term can never
become part of the formative evaluation process.



Partly as an aside I would like to mention briefly %ho
Problems of measuring and hence evnluatip- the develoolan of
attributes related to objectives outside the co3nitivc domain.
At one stage I was preoared to argue that i2 it cculd not be
measured with some objectivity it was not wox-th inclutling in
the objectives as it more or less degenerated to a pious hms.
lam now not so sure that pious hopes are not alliscable, Like
many other issues the more one thinks about them the less sure
one becomes3

If we now return to the facts and understandings which I.
think we can measure there are three points to makeo There are
a number of classifications which facilitate the systematic
development of test material for collecting infomar- about
students3 Bloom in a general setting, Nedelo in finysics
and Klinckman in biology have all provided an excellent basis
for use in test development,

While a grid is a necessary prerequisite it will not guarantee
the quality of the instruments that are producedo Traditionally.
has partly been determined by a process of item analysis. I

wish to suggest that this is a technique based on differentiation
between stud#nts and hence are part of the process of gathering
data on which to base formative evaluation it:: quite inappropriate,
What we need is some way of determinihg w7laher a question tells
us What we think it does about the atudents. Perhaps the only
way to find this out is to actually talk to a student or to a
number of students.

Thirdly there is the question of what level of performance by
the students the evaluator will accept as an indication that
the material is satisfactory, As in any quality control decision
it seems necessary to set up arbitrary limits such as by 1;aying
that unless 80% of the students in the trial class get the =
correct answer then the material to which the question relates
should be rewritten., Another way of doing this :aght be to say
that unless the individual student gets 8072 of the questions
correct then the material has not been successful with him,

There are other issues which have not been mentioned. For
example, there are techniques for-determining the appropriateness
of a given sequencing of units, reading comprehension level and

the like. I do not propose to deal With them here.

The problems of summative evaluation have many features in
common with formative evaluation together with some Imique
to itself. Iuve searched the literature for a plan for
undertaking =native evaluation, but without success. _Tuve
tried to organize the elements i.-,1to some manageable system myself
but again without success. love even .tried to list a.f.ew simple,
pertinent generalization but the set never seems to .convey what.

I want it to convey. Rather than open up a whole field, knowing
from the start that very little will come from the investigation,
I felt that it might be better to read to you a set of proposit-
ions suggested by Levy in a recent issue of the Journal of

Curriculum Studies.

1. That to be worthy of study :ET, new method or new

curriculum. should be sufficiently distinct
or new

pre-existing educational climate as to create conflict

and controversy.

23 That any system (of instruction) l or almost any

system is better than no system~.



3, Yhat awn7st currellti7
a:Dproachac cinglo s;ro,arl is -f5::J.7 L:G

unambovoly o rny

or- more cL1:2,J!..2on-3.1

evaluatoa on the sire ' ;ea c. juOy,Z, :Cno

same critaria. then the s:~stsns su.221cic
distinct to be worthy of study,

5, That the effective teacher is not readily
identified with any particular personality or
method or system but is adaptive across a
variety zf.f5upi,L-teacher-topic interactions

Briefly what I have tried to say is this:

It wou'Le. be wonderful if we had in education a
language which would allow us to communicate fully
an idea in a paragraph instead of in a chapter,

2, Ile need a comprehensive codification of the field
of curriculum research andevaluation.

30 We need a greater background of consistent research
findings to guide the development and evaluation
of the curriculum.

40 Evaluation activities can be codified in a variety
of ways.

A curriculum development programme is concerned
initially with reflective evaluation,

63 Formative evaluation will help to guide and
direct the actual production of curriculum matertals,

7, Formative evaluation involves decisions about what
to evaluate; who undertakes the .evaluations how
the evaluation fits into the production process and
the selection or development of the appropriate
techniques for obtaining the data on which evaluation
can be based,

8, 013AlivAive evaluation does not assume a major role in
the curriculum production process but a project should
take steps to see that summative evaluation of their
product is undertaken in order to facilitate minor
revision and the eventual development of the ?ne7s.t
generation, curriculum,

Before vacating the stage I feel obliged to ex.plain that
the synopsis was written well in advance of this paper,, Actftally
it was compiled during the Xmas party which I think accounts,
for the inclusion of the term ,compiler language I have a
vague recollection of some crazy notion of passing all the
writings about curriculum research and evOmatien through a
converter which organized and translated them into a single.
comprehensive entity, The fuel to run the converter was to
be a compiled language, Unfortunately the creative urge has
passed and I can only leave the development of the idea to
another time and place,



ASEP CONFERENCE

SYNDICATE SESSION - WEDNESDAY

There is a limit to time, finance, and other resources available.

These must be portioned between the development of materials and servicing

the materials. The executive needs some guidance on the relative proportions

of effort to be devoted to the five purposes of the Project. It also wishes

the Conference to establish some priorities within the areas of evaluation,

teacher education, and services.

It would assist the organization of the products of the discussion if

each syndicate uses the questions set out below for both the discussion and

the syndicate reports. Additional questions considered to be of equal or

greater importance should be added.

Question 1.

What crilimia should the executive adortin its attempt to balance the

proportions of effort devoted to the various Purposes?

1.1 What are the criteria? .

1.2 What are the proportions of effort?

QttesV.on 2.

The executive is to establish a system for evaluating the materials

being produced.

2.1 What Ire the essential components of the system?



- 2 -

WEDNEVAY (Continued)

2.2 What are the priorities among these components?

Qupstis43.

The executive is to establish a model of a teacher education program

and implement it to the extent of servicinn the trial phase.

3.1 :'!hat are the essential components of such a program?

3.2 !hat are the priorities among the components?

Question 4.

The executive is to service the trial phase of materials development.

4.1 hat are the essential components of the service program to be provided?



Ain 'MAY (Continued)

4.2 -lot are the priorities among the components?

Quettori45.

Wnat principles should guide the establishment rf trials of ASEP

materials?

5.1 The first trial?

5.2 The second trial?

5.3 A future trial?



2g§1.11g; ni()M 3!-JAY SnIqCAT1T, t;EL;SIONS

The questions directed at evaluation from the Sund?y even'ig
group meetings are reproduced below, They are listed undeT; Question
headings which correspond roughly to those decided by the exe-vitie
prior to the Conference, It would be helpful to those eventually
having to establish order and coherence from the afternoon'
deliberations for these specific questions to be discussed (15° the
syndicates wish to discu3s them) as part of the broader questiono
asked on the accompanying sheet previously prepared by the exef.!uth-e.

Area 1

1 What fraction of the resources should be allotted to
evaluation as against production?

Area 2

1 What are differences between upilot trial, evaluation and
the wider evaluation of the penultimate form of materials?

2 How can the 4 continuous strands, which will appear in the
materials for the four year project be evaluated Joe. how
can the continuity aspects be evaluated?

3 How do, we evaluate the effectiveness of the materials in
providing for individual differences?

4 How do we determine point of ea try to the materials? eog
Science-readiness tests . can these be desi:ned and how
effective are they?

5 What the-effects of ASEP on Science education in Australia
as compared with the status quo?
How far should project resources be reserved for an evaluation
ofthis-kind?

6 ShOuld the materials be triad with some teachers, who are
inadequately or not at all prepared?

Area

1 How can the effectiveness of any teacher training program be

assessed?

2 How can teachers be helped to accept new materials?

3 What are the relative weights which should be given to the
different ways of obtaining feedback 04, teachers' reports

on effectiveness; observations by an independent observer;
pencil & paper Itedback?

14- ShoUld it be an obligation of the'project to retrain (train)

teachers to -use project materials, apart from trial teachers?

Area 5
. .

1 Is it valid, or expedient, to attempt pre evaluation' i.e0
evaluation before teachers are given any new materials?
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Plenary session . Wpdnesqam

101 The following is to be regarded as a sot of tasks to
be noted by the executive. Vo criteria are recommended:

(1) -Establish the broad goals of the Project.
(2) Scrutinize existing materials and pro.j.ects to select

or adapt any material suitable for ASEP materials.
(3) Survey the experiences of other curriculum projects

with regard to teacher training.
() Consider the degree of teacher involvement in the

development of materials which will influence teacher
training.

(5) Consider the extent to which part-time personnel can
be involved as consultants, organizers specialists
etc. on the Project.

(6) Organize teacher training schemes in the States.
(7) Consider the importance of essential and Peripheral

services such as provision, distribution and trial of
materials.

1.2 Development of materials and teacher education should receive
highest proportions of effort. A rough indication of order
of importance is considered to be Purposes 1, 3, 2, 5.
Amounts to be allocated to teacher education will depend on
the decisions of the states.

201 All of the following sets of answers are submitted for the
consideration by the Project:
(A-) 10 Measurement of changes produced

(a) -in students
(b) in teachers e.g. prootion of self-innovation.

20 Important component: development of test procedures
for outcomes other than those in the cognitive domain.

(8) These a'e principally those listed in Dr Ramsey 's paper,
Our list is:
10 Teacher reports and questionnaires both written and

verbal from individuals and groups.

Classroom visitations.

3, Student interviews and questionnaires.
1.1. Test results (pencil and paper).

(C:) The components of a system for evaluation of the ASEP
operation are:
The existing situation, student outcomes: teacher
eduoation prograffme, the present Project for the befnefix
of future- curriculum projects, the present Project for
the information of funding authorities. The components
of the evaluation system to be applied in each of these
areas are -:

Planning and production, use of instruments
S Processingthe

data, conclusions. - remembering that formative evaluation
is concerned with- the materials developed. There is a high
priority for the provision of a blueprint for the involve-
ment of external agencies in evaluation.

(D) 1. Systematic critical appraisal of the materials by
Project staff prior to the first external trial.
20 The internal appraisal should involve pilot trials
mith children.

3° First trial: Project staff should visit schools and
collect informal: as well as formal, feedback.

Second trial: Teachers should be in regional groupsand organize regular meetings.
Some kind

in the early stages of evaluation planning.

ome kind of standard feedback procedure should be



2.1 (cont)

2.2

2

6, Testing should include attempts to
evaluate performance on specific and i)re-
determined aspects of the materials.

7. Standard tests shoald be used in evaluation,

8. A central advisory committee should be
established to periodically check on
philosphical validity of the testing,

3.1 All of the following sets of answers are submitted for the
consideration by the Project:
(A) 1. Teachers° guides

a) Techniques
b) Information.
Newsletters, sc.teachers organizations. area groups.

30 Pre-service training.
4. In-service training.
5. Unstructured personal contact.
6. P.R. (also to general public).
7. State Advisory Committee should consider appointing

consultants to maintain contact betueen 11SEPt teachers,
teacher trainees.

8. Preparation of teachers fcar first trial.
90 In-service training of lecturers in tertiary institutions

in time.

CE) 1, Indoctrination of teachers into the philosophy rationale,
and objectives of the Project.

2. Demonstration of the use of the materials and learning
procedures.

.30 Putting teachers in the position of applying the
recommended procedures in the classroom situation.

4. Assisting teachers to judge the effectiveness of the
programme.

5. Instructing teachers i_ n techniques for group assessment
and reporting.

(C)- Immedlie and imaginative work on the model of teacher
education with the realization that the Present model is
insufficient and ineffective. Consideration of every
practicable means of training. Contact between ASEP
staff and the- teacher training institutions in all States.
Material for infra- .school science staff discussion.
The teacher education model may have to give separate
consideration to two probably distinct phases:
A. Initial education (both pre-service and in-service)
which serves to estalulish appropriate teaching.
B. Subsequent education (continuing?) which serves to
maintain and gives opportunity to extend such teadaing.

(D) The authority of the teacher springs from his competence
to handle the materials as perceived by his class. Hence
essential components of T.EJP. are:
1. Teachers should be brought in for induction processes
and periodically refuelled.
2. Maximum involvement of teachers with developments
and revision of materials.
30 Information about materials should be- disseminated as
widely as possible to maintain universal interest.
4. Construction of provision of an adequate teachers guided
5. Open channel of communication between teacher and Project.
6. Display centre of Project materials.
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301 .lont) The following cement is added:
Info/nation about the project should be Oxen to saniur
science teachers < headmasterst and other teachers not involva
in the trials.

3,2

4.1 All of the following sets of answers areEdbmitted for the
consideration of the Project:
CA) 10 Survey of cross-section of schools,

20 Selection of trial schools and teachers0
3. Readiness of materials (hard & soft) on time°

Available materials should be relevant to the
season of the trial,

CB) Materials, teacher education, evaluation instruments
and, information service° We agree with the ecommendations
in Dr Ramsey2s paper,

(C) 10 Student and teacher materials essential to the
Program to be provided°

20 Teacher education essential for trials,
3. Equipment lists and necessary specialized equipment

required for the trials to be provided in all cases°
40 Trial materials should be copyright, not available

to schools outside the trials, submit to recall, but
available for controlled inspection°

5* Service to be established to advise on suitability
of films, aids and reference materials- used with the
Project,

60 Clearinghouse service for ideas fromIttin or without
the trial schools,

4, 2

501 All of the following sets of answers are submitted for th'e
consideration of the Project:.
(A) Selection should include non. -JSSP schools0

Units should be tried in States for mhich they are
particularly suitable,

(B) The purpose of this trial is to determine the
"workability" of the materials, We recommend:
1. a small number of schools in each State,
2. cross-section of s_ chool types,
3, ready accessibility to ASEP headquarters or

trial co-ordinators in other States,
40 individual class teachers to be committed volunteers,
50 trial materials should be provided free and be

recalled after the trial,

(C) Localization of the first trial is naistic,

(D) 2110 10 Small trials,
2, Location close to the Project centre°
30 Teachers selected on basis' of

(a) training
(b) willingness to cooperate,

40 Trial schools to be as diverse as possible,
within constraints 1-3 above,

5, Pro_bleMs within the materials to be determined
by first trial.

9110:§1.4122p
State committees responsible for obtaining
materials for first trials, No compulsion_ to use
these.

The following comment 'is added:
First trials should take place in Victoria, but small numbers
of class sets should b_e sent f_or trial to other states on
reauest by them



502 All of the following sets of answers are submitted for the
consideration of the Project:

(A) i unit should be available for testing in each State°
h_ e necessity fora second trial has been questioned by
a minority of members of the syndicate.

CB) The number of classes should be as small as possible
consistent with valid results.
Some teachers should conduct both first and second trials
of particular units. Trial materials should be provided
free°

00) This is dependent on first trial results. Many variables
in schools will affect the outcome of the trials° The
second trial is to identify some of these variables°
1010 to 15 schools to be used covering the following

types: State, Independent? Catholic, Male; Female;
Co.edo, Metropolitan, Country; Correspondence°

Meachers should be stratified according to years of
experience, qualifications°

30Poor discipline areas or situations to be included when
trialling0

1+.Class sizes to be taken into considerationo
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The States and their relation to the Project

morning : comments from each State
Advisory Committee

afternoon syndicate discussion

evening : plenary session
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I: DI" S THr S V SOil CO

D. Neale - Victoria

This sheet of paper has at this stage become too heavy for me to
carry, I need a prop. It is not my speech, by the way it is just
the general pile of hand-outs which I have been sufficiently un-
wise to colleot.

Well, I did propose to refer quite briefly to the activities of
two Victorian bodies in support of this Project. The first of these
is the Science Standing Committee of the Victorian Universities and
Schools Examinations Board. Now this as you probably know, has
played a.very active role in the initial steps towards this Project.
Robert Wilkinson mentioned earlier the early work which led to
JSSP, and the committee has' in recent times used similar machinery
to reconsider the recommended science programme for adolescents in
the grade 9-10 level. We believe that this successfully involved
university scientists, educationalists and practising teachers in
a review of what were the big ideas in the various disciplines, and
of the extent to which these might be rendered relevant to the
lives of children.

A somewhat hurried synthesis of the recommendations from each
of the disciplines was undertaken, and the rasulting documents have
been placed before teachers and submitted to this Project for its
guidance and if any of you would like to look into this, I have a
copy of them here,= or our chairman, the chairman of the Standing
Committee, Professor Fensham, would be able to give you any further
information on it. But we hope that it will be helpful to the work
of this Project.

Now the second of the bodies is the one to which the chairman
has= made reference - the State Advisory Committee - and this again
is drawn from a considerable range of those who are active either
in the fields of science or education. We have only met twice to
make recommendations and you may still at this stage have a copy of
those recommendations amongst your papers. They contain both the
summary and Bob Vickery's summary of the summary and I don't really
think it is necessary for me to go over them again, but I would
like to make special reference to four of the points there.

How do we view JSSP? Well, we do see JSSP as one useful item
amongst others which are already available and which can constitute
firstly valuable interim material and subsequently one of the
alternative materials available to those which will .be developed by
ASEP.

We believe that ASEP should quite actively encourage the develop.
ment of alternative materials by other bodies as a part of a policy
of covering a wide variety of approaches which we feel is essential
for the success of this scheme. I think we are all agreed at this
Conference that ASEP should encourage a high level of initiative
on the part of both pupil and teacher_ s and we hope that these will
extend to extra classroom activities which will grow in turn into
leisure interests associated with science.

We believe that ASEP should play a full part in organizing
inter-State co-operation in the sharing of resources such as
audio-visual aids. I think that too many, of us are quite ignorant
of what is available, and what has been developed in other States.
We hope too that their work will be the establishment of
co-operation in regional consultation and material centres.

I. have not used all my 10 minutes by any means, but I will
finally say that we- in Victoria are very keen that the Project
succeeds in producing not an Australian science course, but a
range of resources to nourish a rich variety of science experiences
for Australian children. Thank you.
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Dr R.Vickery - Western Australia

Ladies and gentlemen, I find myself in substantial agreement with
what the previous speaker (Mk. D. Neale) has said. There are a few
things that I would like to add. I have already had one bite of
this cherry and the opportunity to make some points which had a pec-
uliarly West Australian flavour, but there are several things
that I would like to add to it.

First I would like to recapitulate to say that the situation
at the moment in West Australia is one of fairly general
dissatisfaction with the curriculum materials that exist and the
syllabus that they service, and as a consequence for this and
for other, I hope, more altruistic reasons, there is a very
strong commitment in West Australia to the ASEP Project.

When asked the question, with no particular constraints in
terms of what exists the States, "What sort of a programme
would you like to see developed for science at this level?" the
West Australian Advisory Committee came up with the document which
has been distributed to you several days ago, and I don't propose
to discuss any more than a few small items from it at any length.
I believe that the proceedings of this Conference have emphasized
several purposes of science education which received only very
nominal consideration by the Advisory Committee that produced the
document I distributed to you earlier. I think that the, case
that Mb been represented at this. Conference by many speakers for
the inclusion of such things as personal development, the develop-
ment of special skills of sociability and the relevance of the
child's experience and his immediate environment to the curriculum,
these arguments presented have been very persuasive and I think
that when these views are represented to the Stat Committee in
West Australia, they will find a very large measure of sympathy.
I think you will gather from the document the West Amstralian
Group have produced, that the viewpoint expressed by that
committee strongly favours the type of course that is structured
and follows a story-line. I am certain, after having listened
to the representations of various speakers at this Conference,
that the Committee will rather readily accept that some less
structured approach is inevitable to allow flexLbility of choice
within and between the States. However think the position
apparently existing between a structured sequence which can lead
to hierarchical learning and an unstructured array which,_ allows
for unrestricted selection is a matter which should be viewed
with a fair amount of concern. The priorities of objectives
for ASEP which appear to be emerging from this Conference have,
I think, a somewhat disturbing resemblance to the Science for
Life sorts of programmes that were common in the UK and US about
20 years ago. You will know the sort of course that I am referr-
ing to; courses that are purportedly activity-centred or
environment-centred, in which the students engaged in environ-
mental enquiries of such things as "You and Your Home", or a
rather more inviting but rather more barren title of "You and
Your Body". The students emerged from these course with a sel-
ection of inconseventlal and rather unrelated trivia about
science or about technology, and I can see some dangers,
although I am sure it is not intended by any of the'speakers
who have addressed themselves to this question, I see some
dangers that we may be taking some steps along this particular
path.

Despite a conviction that personal and social development
are important, I believe that we should not lose sight of the
fact that science is a structured body of knowledge which
should be learned in a structured way. I think that it is
vital that we reach some compromise between flexibility and
rigid sequence, a compromise that will allow an acceptable



freedom of-choice while at the same time allowing for the
development of the hierarchical and structured development of
important scientific concept8.

I would-like to add only very briefly to the comments I
made on Monday concerning the uncritical acceptance of existing
materials from any _project and here I find myself totally in
accord with the remarks of the previous speakers I think that
the-objectives of ASEP which have emerged over the last couple
of days include objectives which are not included in the content
Of objectives and instructional prodedures of any of the projects
with which I am familiar, and this I think should lead to a
conclusion that we are not considering merely a two-year
extension of- JSSP or a two-year extension of any other sequence
of materials that might be available, but we are considering a
four-year ASEP project.

There are two matters that have a particular State frame
of reference, and I just want to lay these on the table very
briefly.

One is the implication "Streaming" stemming from the stream.!
ing pattern to which our State along with,severil,others is
committed: Here our problem is essentially the same as that
pertaining to South Australia. I know that John Mayfield
intends to address himself to thisond whatever suggestions
and solutions that he-might propose will also be viable in the
Situation that exists in the West, so I don't propose to.: discuss
it any further.

One other matter which is -of peculiar _State significance_
relates to point of-entry into the.programme. In' three States
the grade 7 student6 are in primary -s0Ools and In three States,
the grade 7-students are in, second4ry schools and the conditions
of staff and facilities. and equipment between primary schools Is
now and clearly -Will. remain very different from the comparable=
ConditionsIn secondary _schools.- We would. -be- anxious that-
Our grade. &students do grade 8 material and that thograde-9
Students do. the material conSideredappropTiate for grade
studentsand_so on. This haS some implications. It carries=
the implication that' the grade-7- materials muSt, besuch that
they either can be dOne in a primary school_ situation with-the.
much_ more liMitedjacilities and staff and resources Available.
there or,. alternatively, that the outcomes of grade 7 which ,areassumed to-begin grade 8 are such that they .can. be met :by :some
brief crash programme at the beginning of the grade Thsequencer
or some other compromise but this -does remain,a.point of
difficulty for the immediate introduction of ASEP materialS
into States where the grade 7 students are still in primary
schoOl.

Just to recapitulate, ASEP has very keen support in the
West. We hope to see some sort of compromise between tight
structure and flexibility. I am certain that my Committee
will re-state if asked to, that they believe that major
processes and major concepts of science should emerge from tn6
programme.

We believe that ASEP should be regarded as a four-year
entity. The entry into grade 8 -and the streaming of students
represent peculiar problems to the West and the nature of 'the
materials will be significant in terms of the degree to which
these can be met.

Finally, I would like to congratulate the Project' staff
on the quality of work that has-been done to this point and
been laid on the table for 'us to view, and I think that those
of us here have very great confidence in the future of this
Project.



rib G.W.Rnbins - Queensland

sir Chairman, Ladies and Gentlemen -

First of all I think I have got a slight apology to make in
that we, in Queensland, are not as familiar with JS SP as the
other States and the other two speakers are. The other thing
I would like to say before I go much further is that we have only
had one State Advisory Committee meetinz and th&c, was to meet
Les Dale and so we did not develop any recommendations to put to
the ASEP Projuct.

In Queensland at the moment the position is that we have an
external examination at the end of the first stage .of secondary
education. As a result there is a prescribed syllabus in
science for grades 8 9 and 10 and I think most people in
Queensland regard thisasarather narrow and perhaps rigidly
prescriptive syllabus.

There is a variety of reasons for the particular nature of
this syllabus. The main ones are those we are mentioning at
the moment, the nature of science teaching in the primary school
in Queensland, if any, at the time the secondary school syllabus
was prepared and also the traditional natare of the senior science
courses. We had nothing to build on and there are other courses
which demanded that we do such and such a thing. Now for some
years Queensland (various bodies in Queensland) have been talking
about abolishing the Junior examination, but they have done
nothing much about it. If the Junior examination is abolished,
then it allows a certain amount of flexibility, a chance to do
something with a science course.

However just recently a Committee was appointed, headed by
Dr Radford, to examine the place of the external examinations at
the secondary level in Queensland and, also to recommend methods
of how students' achievement at this level can be measured.
What the findings of that committee will be I haven't any idea,
but I think there is quite a body of opinion in Queensland,
hoping that they will recommend the abolition of the junior
examination. And if it is abolished, good! but even cif it
is not abolished, I am afraid we will have to do something about
our Junior Science syllabus, for the very reasons that I have
mentioned earlier. The syllabus committee very shortly, I
think, will have to settle down and think about what they are
going to do to this Science syllabus, irrespective of whether
there is a Junior examination there or not.

It would be ideal if we had the ASEP materials on hand.
We could build a course around it, but I am afraid time is going
to beat us. The time factor will not allow its but (and= this
is just a sort of a plug) if we could have some idea as to which
way or in what direction this ASEP Project was heading regarding
the development of materials, then it would be a big help to us
when we come to revise the existing syllabus.

Now as to what Queensland expects from the Project.

First of all (and this is only obtained from informal
talks with members of State Advisory Committee, it is not a
retlommendation from the State Advisory Committee, although I
suspect they will most heartily agree when I go tack and tell
them what hail happened at this time) we feel that the ASEP
should develop materials for 4 years. Although we have a
5 year 3-2 secondary stage in Queensland, I don't think that
the Project should be tied down to developing materials for
any one particular State. If they develop it for 4 years
then we can quite easily choose what we feel is good from the
materials that they have produced.
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At this particular point, (it worries me a little bit during
the Conference) I feel that somewhere here at this conference, we
are expecting the ASEP to produce a curriculum or a syllabus.
Wells as far as I can see the charter of the Project is to produce
materials which could be used in grades 7 = 10 by any States who
wish to do so.

The other thing that I would like to say is, (with not too
much emphasis) that a fresh start should be made in developing
the materials for these 4 years in ASEP, and that the third and
fourth year should not necessarily be built upon the existing
JSSP materials. I have said before, we have had very little
experience of them. There has been one or two boxes used in one
or two schools for experimental purposes and those boxes which
were used were those which fitted our existing syllabus, so I

cannot comment on the strengths and weaknesses of the JSSP. Other
people are better qualified to do so, but we .feel that this Project
IS a nation-wide one, it has broad objectives and it is going to
cater for a wider population so we feel that a new start should
be made, but if in the planning of the Project they find that some
of the existing JSSP materials fit very nicely into what they
think should be developed, well and good.

The other thing, I imagine so I could -be entirely wrong here -
is that the first task of ASEP as soon as this Conference is over
will be, to settle down and devise a plan for four years for the
materials which are going to be produced.

I presume it is not going to have a plan whereby, say,
grade .7 is going to be developed firs_ t and after that has been
tried and tested then comes grade .8 and then comes grade 9 and

I10 and so on. think the State Advisory Committee in Queensland
would agree with methat an overall plan should be drawn up first.
If that we:,1d be so, then we in Queensland would like to have a
look at it and would like to see how it is going to fit, in.
We would like to make some sort of recommendations, but I can
assure you that the recommendations for changes -will not be for
radical changes.

In: Queensland we are looking for some assistance at the moment
devisirlg a secondary course for grades 8, 9 and 101 and while

we don't think that any particular State has all the answers, we
feel that a combined effort of this nature will probably produce
something which is: very good. If we could have a look at this,
and I presume that is the intention of the Project, we would be
quite happy.

The last thing I would like to say is that we would be happy
to take part in the trials. I became a little worried last
night when it was suggested that the first trials were to be
confined to Victoria. There is, amongst the people who form
the State Advisory Committee and the other people that I. speak
to in Queensland, quite an interest in ASEP and they are anxious
to get going because of the deficiencies of our present syllabus,
and I feel that it would be perhaps a bit of a let-down if we had
to sit back and wait for say 12 months, 2 years or whatever it
might be before we get cracking with the Project. If the Junior
examination still persists, I can see some problems with these
trials, but whatever happens, we want to take part in the trials
and we will resolve those difficulties the best way that we can.

Queensland came into this Project because it felt that it
was in a very important breakthrough in that it was a NatiOnal
programme for the improvement of science and I can assure you that
you will get all the support that you ask for from Rueensland, in
developing these new materials.
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Mtliampa - New South Wales

Mr Chairman, Ladies and Gentlemen -

What I are, _going to say -does :not represent -a -Statement from the
State Advisory -Committee, New South Wales. I represent -Very largely
my own opinions, but I suspect that these will turn- out to be fairly
close. I will cover as briefly as, I can three main areas.

First, I think it may be of .interest to make some reasonably
clear statement about the nature Of science courses in New South
Wales, the junior science courses; seCond, to say -how we think
these -Syllabuses- are related to MEP _;_ _and third, to say What we
hope our State- may _gain frota ASEP.

First then, the nature of New South Wales courses.

In the SChool etrricttluM, secondary school, there is a com-
pulsory core of -science for all pupils in _Forms 1 to 4, grades 7 to
10. There exist four syllabuses intended for the varying needs
and .abilities of these- StudentS. There_ is -an, ordinary level
syllabus for the great majority, there it an adVanced, level syllabus
which- consists of the ordinary level -syllabus, but with some
extensions. There is a modified level syllabus which is precisely
that, -a modification, a .simpler and contracted-version of the
ordinary level syllabus so you se_ e these three ,syllabuses are

ifairly clotely related n content and approach; and there- is an
activity syllabuS fOr the .slow-learning grottp. This syllabuS- too
is basic and similar to the other three. SyllabuseS haVe been
compiled by syllabus._ committees consisting almost- entirely in many
cases' of- practising teachers, and they Mire been compiled on behalf
-Of. the-Secondary- School Board:

Now I think I should- make one statement here that appears to
be neCessary,, although it seems extraOrdinarY perhaps that it may
be, -and. I should say that Professor-Harry Messel has -never been a
syllabus committee member nor .haS ,he_ -been represi?nted on it. And
we hear so much about,'Now South.-Wales :Messe-1 Science_ that one may
gain-, the .impression that- he invented" ,it, and this does not do
justice to such people as Ted Barker- and Roy Stanhope, Rod Maclay
and -Mark Bishop,- who conceived the. pattern of JUnior- Science in,
New 'South Wales and helped produce the sylabuses. So _let lig- not
call it the Messel syllabus; it was produced by .an extremely -hard-
working, body of people, experienced_ in science education.

All the syllabuses at all levels lay -considerable stress on -a
number of particular things.

First, on presenting the course -content as science, that is
an integrated and not a separate discipline; on the existence- of
big. ideas in science., on the view that science is both a body of
knowledge and a method of _inquiry, on the importanCe_ of science as
a human activity, on the need for pupil activity in learning
science, and on the professional. freedom of the teacher- to -Organize
the course 'content- as he- sees appropriate, and to add- to this
-where the interests Of either the pupils. or the teacher make- it
Worth while to do so. So while there are syllabuses, they are
not necessarily as :restrictive -as' we, imagine.

With the 'exception of the activity syllabus for the -slow
learners, examination- on, each is ,conducted at the end- of Fork 1+
as part of the School. Certificate Examination. The examinations
are: set by examination committees, again consisting. fairly largely
of practicing: teachers. -Pupils- are -,awarded a level of pass"- at
the School. Certificate- ScienCe Examination .depending' on a 7

combination of examination performance -and school assessment, and
it is intended in making- the sohool assessment that it should
take into account :areas- that are not-measured by the- examination.
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That briefly is an outline of the Nett South Wales course.

How are these syllabuses related to ASEP and its purposes
so far as they have been defined?

I think it is true that the spirit of our courses in our
State is very much in accord with the ASEP rationale; the items
that were presented in the Director's paper show nothing with
which we would argue or disagree. The objectives are also very
much in accord with those set out in Bob Vickery's paper, list-
ing the objectives of science teachingtand the aims of science
education given in the Tasmanian document.

In other words, it seems quite obvious that we are all very
much in accord with the sorts of things we think should go on in
science teaching and the sorts of outcomes we would hope for as
a result.

What do we hope to gain from ASEP?

In case you may think that this is a mundane way of looking
at things, let us just be quite clear that the States are, Making
a financial investment in this and they do hope to get something
back which will be useful. Well, what we hope for in New South
Wales in fairly concrete terms (practical terms) first-of all is_
material - material which will enable the achievement of our-
syllabus aims to be reached much more effectively. We-would
like-a reasonable proportion of that material to be consistent
with our Own-syllabus content. We would hope that it would
-bring_about an increase of pupil involvement and activity in
learning science. We hope that it will also bring_ about an
increase in the pupils' and the teachers' interest in and
enthusiasm for science and we would hope that the materials are=

isufficiently flexible in format to allow teachers to use them-as
and when they deem to be appropriate.

In other words, we are not looking for a highly structured
sequence of units or materials through which there is only=oneway.
We do want to leave the teachers a fair degree of freedom in
deciding whether or not they wish to use some or all of the-
materialland to the extent to use it when they deem it to be
appropriate.

Finally, I would like to echo the sentiments that Bob_ Vickery
expressed in 'congratulating the executive-of the Project.onmhat
they have done to date and also expressing my own personal_
confidence in what they are going to produce. I feel very sure-
that the results of this Conference and other contacts with the
Project we in New South Wales are going to be delighted with-the
material that is produced and the sorts of effects that it will
have on science teaching in our State.
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bk.j. Havtitela - South Australia

Ladies and Gentlemen -

I want to make two points of a general nature, then to
follow the line that has been set by other speakers and then
refer to some specific State matters.

In general I have, of course,= agreed with the things that
have already been said and I will refer to a couple of those
points as I go through.

The first point is, that we in South Australia did not
sit down and write a position paper as other States may have
done. We did consider the State position, but we felt that
we should approach this Conference without a list of clearly-
stated and perhaps limiting dethands. But one of the outcomes
of this Conference, we felt, had to be for our purposes a vary
clear statement of the intent of the Project. This is the
first point that I make, and I want to be able to go back to my
State and to describe very clearly the kinds of directions that
the Project has decided to take and the first and positive kind
of statement that I want to make, Mr.Chairman, is that very
shortly after the conclusion of this Conference, as a result of
the editing of the Conference materials, that South Australia
would like to see a clear statement of the intent of the Project
in relation to aims, pruposes, teacher and student outcomes and
objectives.

I don't think that we could be satisfied with the kind of
statements that have been made so far, although they have been
very much improved as a result of this afternoon's discussion,
but we are quite content as a State group with the kinds of
considerations that are being made at present. We have assumed
during this Conference that the Project has IRA its cards ca the
table. This caused me personally a little bit .of concern, part-
ly as a result of the obscuring of some of the questions that we
have been asked to discuss. It has almost appeared that the
Project has deliberately left matters= wide open. I am sure,
knowing some of the people in the ProjeCt that the questions we
have been asked to discuss could have been made much more
explicit. We have felt that cards have been on the table and
this has been done for .a different purpose. We felt that the
feet of the Project have been on the ground. As I said before,
we are content that the right kinds of considerations are being,
made.

The second point that I should like to make, particularly
from a State point of view, is that we do want to be kept
informed in. South Australia. We must not be allowed to get the
feeling that we are not needed or not in the picture as far as
this Project is concerned.

We were concerned, I know, last night, at one stage that
there were dangers that the Project being established in
Victoria, being so good within itself, could become insular,
could begin to feel no need to go outside of its own resources
and that could lead to a feeling in our State that we were not
being involved. I think that would be a very unhappy affair.
In this regard, I might suggest, that perhaps a Newsletter,
possibly tapes, could frequently flow and be the agent for an
information. flow from the Project to the States.

Secondly, we would also like to be involved, even if we
are not quite involved in the trials as much as,

i
say the

Victorian schools are, we would like to be involved n
sustained and purposeful activity of some kind to give us
this feeling of involvement.



Now there are some points, as other speakers have mentioned,
that are facts of life in my State's education in science.

The first of These Bob-Vickery has-mentionedland that is the
different entry point which South Australia has compared with
other States. I won't go into the details of-it, but I would
like to follow up his remarks with this statement.

I think that from the discussions we have had of some of
the suggestions that have been made, that to look for the solution
of the grade 7 -igrade 8 problem by producing materials for use in
our grade 7 will not be a-satisfactory solution. That is the
state of mind at the moment, but it might be. worth debating later,
because it would be _perhaps the easiest solution to-the problem.
The problem has been raised in my State and it has not received
very favourable support.

The second point that I make is that we have in our State
various forms of organization and I am glad that Chick Carey has
gone through the kinds of organization that exist in New South
Wiles, because they are fairly relevant to our-State.

First of these Is the, -matter of period allotment, which he
doesn't mention, although I-suspect he implied. We do haves.
fairly considerable. difference in the number of periods allotted
to various groups of students doing science. This ,I think, will
provide-a problem for the Project to accommodate. The trend in
our State is that Junior Sciende is not receiving as much time
allotment as it once-did; it has come down in one of our groups
frot-tOperiods a week to a realistic 8 periods per week. Now
I think what I should. say here is (if it is possible), that the
Project should take into account the trend in-period allotment,
assess this: fOr use and make some suggestions abOut it. We
would like to _hear what a considered Opinion of-period Allottent
in Junior "4cience is.

The second point on the various forms of organization refers
to this mutter of grouping.

We don't have curricular core syllabus material in Junior
Science. We have three tracks that exist, not universally, but
this is exi identifiable part of our organization. The "0" track
would correspond roughly to Advanced levellthe "1" track would
correspond roughly to the ordinary level. I think in New South
Wales it would be also this, and the "2" track would be the slow-
learners. The point that we made elsewhere in the Conference
has been accommodated in the kinds of guidelines that have been
written and that is simply this, that we would like to see the
kind of grouping, or the opportunity for this kind of grouping
if a school decided to use it. We would like to see that
opportunity accommodated within the programme. That is a very
different th!mg from asking the programme to design its materials
about three kinds of students. We are asking only for
accommodation, and I suppose that means we are asking for
flexibility.

The third point is that there is a trend in our State that
I have found often stated at this Conference, and that I
feel important to mention this morning, a trend towards what we
could call the "blurring of the subject boundaries".

Now in Victoria, I take it that this has become General
Studies. That is certainly a situation that does not exist in
my State. When I say "blurring of subject boundaries" I am

Inot talking about integration within science itself. am not
talking about blurring Physics with Chemistry, but finding
meeting points of Science with other subjects on the anior
Secondary Curriculum. We have had some mention of its but I
think the problem should be made important by mentioning. it



this morning, and perhaps it can be summed up by saying that we
would like the Project to continue to regard Science as a part
of a general education at Junior Secondary level. If it can
establish meeting points between Science as a subject and other
subjects on the Junior curriculum, we would be delighted.

The fourth point is one that I personally have made much of
during discussion and I won't offend people by speaking of it at

length again this morning. But it is one about teacher
education.

We have had some experience in South Australia of consultant
services which may be unique. It is sometimcs thought of as
unique, but it probably happens in other States. Now, one of

the outcomes of this consultant experience, or the kind of
consultant experience that we have had is that our teacher
education programme as it is nou conducted is ineffective and
very wasteful. The consultant service itself has revealed
that there are some activities of that service that have just
not borne fruit and those of you that know Viv Eyers and other
consultants will have heard him say, and them say, on many
occasions that the frustrations of that job are enormous and
that perhaps the overriding feeling after a couple of years in
the job is that you have been wasting your time.

Now that, coupled with the recognition of the Conference
that teacher education is vital to the success of the Project,
might lead to a new look at teacher education. I hope it does,
and I hope that it can produce a very much more effective
programme. In this regard, I suggest that the trials are very
important and I am pleased that we are going to be involved in
South Australia in those trials.

Now these are all the comments that we would make from South
Australia at this stage.

We have no content requirements and some of the other things
that have bothered other States.

We are content that, at this stage of the Project, we are in
a good position to gain a great deal from it.

I would however like to raise one point that is slightly
different to a general State position and that concerns one of

our particular groups in the junior school, that is our "2"
track, our slow-learner group. These groups do exist in some
schools in South Australia, not all, but many and there has
been for some time a crisis regarding the availability of

materials. We cannot wait for this Project to provide materials
at this level.

One of tif lucts of a grouping situation is selection
and segration o Aunority groups and one of the results of the
set-up of this Project has been the provision of materials
for a small group of very difficult people to accommodate.
The provision of materials for this group has become quite
unattractive for the usual people who produce materials, for all
sorts of unhappy reasonsvand I would just like to underline
very lightly the fact that ASEP's existence has made this
provision of materials, the servicing for these people, even
more difficult because it leads into what I am going to ask
you to consider.

Knowing that wo cannot wait for the normal event of the
Project to produce materials for these people, knowing that
these people do exist, and that they have been horded together
in some schools in South Australia, we have to do something
about it. We have to produce materials, or at least initiate
their development. I would ask you as a Conference to



consider what your reaction would be to a proposal from South
Australia that we negotiate with ASEP for the development of
materials in this area.

The statement that I want to make is this. After this
Conference and after further discussions in South Australia to
define our position a little bit more clearly, we will be
makin&an approach to ASZP for assistance for the development
in South Australia of materials for these "2" track slow-learner
people. I think the important thing is that this will make some
demand on the Project's resources. It may also contribute to
the Project in some ways because, obviously, whatever we did produdc
would go into the fund of their experience or their resources.

But, with that point, I would like this matter to be given
some discussion later on, and it simply remains for me to say
that we are (as I have said about 7 times) confident that this
Project is going in the right direction. We would like it to
lay things on the line and be quite clear about its intent at
this stage, but we have a very great deal of confidence in the
Project staff and the work that they are doing.
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kit_Eldridgp - Tasmania

I am in a delightful position. Evenything has been said
at least once, or more often. I have already said most of what
I want to say, the Statement came up two or three days ago,
but it was not entirely intentional. There are one or two
points I would like to make with respect to this.

First of all our School Board situation is not quite the
same as that anywhere else, and I think in order to explain why
I say the things that I am going to say in a moment I had
better say something about the Schools Board.

'The Schools Board at present is a Certification body
mainly. It no longer has control over what goes on in the sc:iools,
as it has done in the past. It has control over the Certificate
at the end of four years and also at the end of 5 or 6 years of
secondary schooling. The university accepts or rejects that
Certificate for matriculation purposes, but the university is
no longer the Certification authority at the matriculation level
either. The Schools Board Certificate is issued after 4 years and
another one, aHigher School Certificate, after5or6 years. This gives
it a certain advantage in that the whole thing is handled by one
body.

We have the other advantage in change-over in the last year
or two, in that since the Schools Board is concerned only with
the final certificate, there is a lot more freedom and autonomy
within the schools, particularly for the first 4 years.

Admittedly, for the last 2 years, since matriculation is in
the sights 'for most of them, the situation really has not changed
very much, although a different body is offering the certificate;
but in those first four years, there is a tremendous amount of
freedom.

The first part of the paper that I put out was headed
"At Present" .and indicates the courses that are offering in
Tasmania now and there is a tremendous selection as you will
see. One of the things that I omitted from it was that we
have had 5-schools working with JSSP some of them since the
Project began. So that is an additional complication to the
lot that is there already.

Well, that lot is being discarded, as such,
and a new ,course is in the process of being written; I should
say a new syllabus is in the process of being written. We are
rather firm on this fact that it is a syllabus that is being
produced and not .a course of study.

Again, the syllabus is being put out by the Schools Board
on request of the Education Department specifically. The
Schools Board,for Certification purposes at the end of 4 years,
that is the end of grade 10, will accept any reasonable course
and offer a certificate for attainment in that course. I
would say a system of moderation is necessary to make sure that
attainment is reaching a certain level.

The Education Department has requested the Schools Board
to put out what it considers to be a satisfactory science
course. The Schools Board has pulled in a group of people,
mainly practising' science teachers or at least members of theScience Teachers Association, who are pretty closely related
to the school situation. We are putting out a very open
syllabus, along the lines that I have mentioned in my paper.
We are looking at major areas, that is classification, structure,
energy, equilibrium change and we are attempting to 'structure it
In that way, keeping man and the environment as a sort of central
feature.
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Now what we want of the Project is material that we can
use within that very general area. Obviously, we are not-
in that way demanding anything very specific not demanding
any specific- sequences. I think the situation is flexible, enough
to accept anything that might be put forward in the spirit that we
have been talking of this week.

T he autonomy goes right down to the schools themselves and
it is pretty genuine. Our allocation of time is a, little bit
loss than has been mentioned in sonic Cages, but this again is
somewhat free within the schools. The Education Depart Merit can
apply Spine sort of a limit there and has indicated ones but I
don-it think it is a. very rigid one.

The main requirements that we have then are firstly, material.
I think this is an overriding one. This came up pretty firmly
yesterday. (Material very 'easy to satisfy is going: to be
restricted there very much.)

The Second thing that I think we would -want is communicatioil.
This has also been mentioned earlier.

We. would like to 'know what, Is going on In pretty topical
fashion. 'We_ Weed like a statement, as another- State. wanted a
Statement, -of the outcomes of this Conferences, something to go
back to the schools,, back- to the Department, back to the State
Advisory 'Committee immediately, if not sooner.

The third, thing we w_ ould 'like IS a pretty good -running:
commentary on prOgreSs.. I -would like not to be misunderstood
in my 'stand yesterday evening_ on, the-pilot Scheme, and where the-
pilot soheMe, Should- be operating. We don't-want to- be left out
of this obviously; I don't' think anybody does. I was concerned.
then, mainly with mechanics for keeping the 'firSt ,trial -simple
and efficient as possible. 'We certainly would like, to .see that
first trial material. If possible we would_ like to use -it,. like
to offer our comments_ on it,. but may be not in the2 first rank for
reference.

The other way in which we would like communication is using
ASEP as a sort of clearinghouse for curriculum information. I
think: there is a tremendous amount of material about; some people
get to know about its some people don't. I think it would be an
extremely valuable function of ASEP, particularly during these
first two or three years (after all we are only funded= for a
certain length of time), but possibly to institute a procedure
like this which could :be continued, could go on and on. There
is'not much, apart from the, sort of voluntary efforts of the
Science Teachers' Associationsto disseminate information on new
science developments, science materials and so on within
Australia, and I think perhaps this is something that ASEP could
start, even if it could not carry it on beyond the funding limit.

One or two minor points. There is an increasing tendency
in Tasmania at least to set students. This means that the students
within a given school and given,year may all be doing science at
the same time.

Now this has caused a. bit of strife with JSSP because you
can't make one box stretch over 1two rooms - not very easily
anyway. We would like this to be borne in mind. One
suggestion made on the basis of the ,,T4SP-type material was that
it might be possible to follow .a sort of plateau system where you
develop certain skills. This might require -multiple supplies of
boxes, then you reached a plateau on which you could use these
skills in several difforent units, so that you would not necessar-
ily have all classes doing the same unit together on that, plateau.
Maybe you have a box 1 which develops certain skills.



You might then need three or four sets of box 12 but then boxes 2,
3, 4 and 5 would all use those skills, so you would only need one
box of each of those, and they could be rotated between those
classes that were operating at that skilled level. If that is
possible or not I don't know, but it was a point brought up by
the Advisory Committee and certainly this difficulty of setting
is one that I think is worth remembering.

We are committed to an emphasis on Man as part of the
Environment. This has been mentioned several times during the
week, but I don't thinkiesgoing to cross anybody's lines.

One other point on organization is that complex lab. work
has been another point about JSSP that has caused some trouble.
I think this is going to be worse in the near future, beCause I
can't see our supply of Sciende teachers improving.

Many teachers outside the science field are going to be
called upon to operate with the classes, particularly in grades 7
and 8, if not 9 and 10 as well, and the supply of lab. technicians,
I imagine, is not better in Tasmania than it is anywhere else.
Most of our schools have a lab. technician. He may be somebody
shared .with general maintenance, with the workshops as well. He
may occasionally be pressed into service as a science teacher, as
has happened on one or two occasions. So we would make a plea
for a fairly careful look before complicated, complex sets of
apparatus are designed for particular units. Here again,
obviously, it can't be allowed to cut back the efficiency of the
whole thing, but I think it is a point that should be borne in
mind.

I don't think that there is much else that I would like to
say, but I would like to echo what John Mayfield said right at the
end of his talk about the slow-learner.

The slow-learne is not adequately catered for by the present
JSSP materials. This was a point brought up by all of the members
of the Advisory Council who are JSSP teachers. There is an
awful gap dawn at the bottom of the line there which we haven't
been able to fill adequately. We couldn't quite put our finger
on why it was and how we could cure it. I don't know whether it
could be cured with the present materials. It seems to be very
largely a matter of reading ability. It may be possible to put
out material, but this is a point for investigation, presumably,
in an almost pictorial form. These are for the comic readers,
so couldn't we approach the problem along those lines, if
necessary, almost non-verbally?

I think there is a good 10% of the school population that
is likely to find itself in something approaching a remedial
class. I think it would be extremely sad if we didn't meet
them in some way. Maybe it is not within the main theme of ASEP,
but I do support John in his plea for a consideration at least of
this bunch down at the bottom.

Thank you very much for a most enjoyable time here. I have
another day to go, but it has been extremely pleasant and I am
sure that we can co-operate.



Ir2F STATES AND ASEP . TASMANIA

ALEXIIRDI

Two years General Science (o major modification for some years
- subdivided into disciplines) are followed by two yearS in which
there is a very wide choice:

a) Chemistry, Physics, Biology, Geology as separate sciences;
b) . Science MA (any pair of the above sciences);
e) Science IIIB (6eneral Science with Physics emphasis);
d) Science NIG (General Science with Biology emphasis);
e) Science or II (General Science developed from first

two years' course).

Certification: The Schools Board issues a School CertifiCate
after an internal assessment, governed by moderation at school,
region and State levels.

Present Devolopmeptx

The Schools-Board, at the -request. of the Education Department,
in develOping. a single Science -syllabuS._ It .is':an integrated
syllabUs, having as its Major themes: Structure,. -classification,
energy, change and equilibrium.. Man is viewed as an integrating
factor. This syllabus: will be made available to.,schoOls. for course
development. It is likely that. the EducatiOn _Department will.. -offer
a .possible course for' Schools who- witii to use :it:v but: it is. ari
important feature of the .proposed system that them shill bEt co_ nsideze.
able autonomy -within: the ;schools..

may 'offer :other syllabuses to the- schools: Board -for
approVal. uffield -Chemistry and, Physics- have .41rea4y been So.
offered by priVate schwas.. (State- schoolg have to design
their courses on the Science syllabus 'if :it .14 accepted, by the
Pepe.rtment).

:The followin.g.stateMent. fro*. the Trial Science Syllabils Air:-
School_ Certificate of The SchoolS. Board of- TaSinania may give some
indication.of Our views on science education in the junior. years..

. . . . . . .Science is a search. for, truth leading; by -induction, dedUction
and verification. to an _Ozonised body of knOwledge which stimUlate\s.
:further search. Science requires careful. -observation 4,40: logical
argument from ,.Tell est4blished factual and -theoretical tapes_
to predietions which must be objectivelY tested.. Application: -of
knowledge so obtained allOws man, 'increased use. and _control of the
material. environment.._

Person_
.

al involvement in science should lead the student to
application cf the-,sdientific Inethod, in, his. own search for truth and
in, decision...making, to an understanding, of the..foreet operative, in
the material universe and' their interp347 and of the, way to which such



forces may be harnessed to the beneit of mankind. Snch involve-
ment should stimulate curiosity leading to continued Professional
or informed lay interest in and evaluation of man's increasing
knowledge of natural phenomena°

IggAIMIOLUZATI6U TN SCJENCly!1

Knowledge: The student should acquire that scientific knowledge
which enables him to gain the most fruitful understanding of his
environment including himelf as part of it .

Skills: The student :; hould develop skills necessary in a
scientific search for truth° r_,hese skills are concerned with care-
ful observation and accurate rocording, with correlation? with the
recognition and clear definition of problems, with prediction,
with design and conduct of expariments.

itajtejakt: Science stlidies shoald influence the, students approach
to problem solving by= encouraging persistence, the practice of
seeking evidence and of withholding judgment until evidence is
available, imaginative thinkinz and the critical appraisal of
theories and explana-dons. They should also lead to an appreciat-
ion of, the impact of science an our society and. to the formation
of soundly based attitudes to the conservation of our total
environment.

lagrgraka The natural curioutaty of the student should be guided
and encouraged so that lifelong interests, beneficial to the
individual and to society, may be developed.

fitsattlikagramitteacomeptsonAap

10 The freedai provided in tha Schools Board system should not
be curtailed by a rigid course of study.

2. The present ISSP system is fairly satisfactory for grades 7 and
f3u

A. ilepearc4 actf.vities give f.,..eedam and flexibility.
It the materf.al is to be a7ailable to all students it maybe
desirable to present it at two levels of reading difficulty.
If the essential material is presented early in a unit there
is not so much .urgency in completing the unit.

6. Plfferences in ability become more marked in grades 9 and 10
and a multitae approach mar be more necessary. There could
be deeper, narrower, more quantitative course for the more
abe. .

7. A change from the card system seems desirable for the 'higher

8. Subject approach might be ,rough 'sequences or 'nets2
.

of'
.

topics but should emphasise man as part of the envirorocent.
9. Cognisance must be taken ce the science taught before grade

7 and after grade 10 (particularly the former).
100 in adequate system of trial classes in all types of situation

should be carried out with full feedback for
modificatiOn and adequate acilities for concurrent. discusSion.

110 ASE' should be responsib:ke for initiaion of pilot' teachers,
preferably also run introductory courses thereafter.



ASEP
STATE ADVISORY C OMMiTTEE FOR VICTORIA

duNMARY OF OPINION

10 Purposes of project are fully supported.

20 PrOyided it is consistent with the objectives of the Project,
the preparation of material at the Forms III and IV level

could receive priority, since the existing JSSP materials are
available in all States° Alternative materials should be
developed in due course at all levels to ensure flexibilities.

3° MEP should actively encourage the development of alternative
materials by other bodies, and the Project's materials should
specifically refer to other =sources to encourage consideration
of them°

16 Materials should be designed to accommodate a wide variety of
approaches, to allow for a. high level of student initiative, and
to provide for individual differences in ability and interests.

50 Courses should be based on the needs and interests of students,
and not be substantially influenced by the content. f higher
academic studies.

60 The Project should develop materials' specifically designed for
outside-the-class activities, and to encourage related hobbies.

7° A complete range of test materials should be available° These
should not be restricted to assessing cognitive progress, and
should include frequent brief diagnostic tests with correlated
remedial materials°

83 Evaluation guidelines should be prepared for teachers to encourage
them to develop their own procedures for assessing the effectiveness
at the learning situations provided.

There is a need for a wide range of materials for the presentation
of subject matter, including those for individual student use,
such as film loops, transparencies, and small programmed units.

100 A system of regional consultants and district materials centres
would be valuable°

11. There is need for inter-State cooperation in such fields as audio-
visual aids.

120 The Project should involve a great:many teachers in the planning
and production of teaching materials, encourage feed-back, and
endeavour to keep all teachers involved and fully informed.

13. In- service training is considered an essential element to the
success of the Project°



IMPLICATIONS TO TBE NATION

I do not intend to interpret my brief too literally. The
implications of the ASEP project for the Nation are difficult to
fathom at this early stage of good intentions.

Instead I propose; in counterpoint to enle comments exoy.sessed by
the chairmen of the State Advisory Committees; though not I hope in
contradiction of them, to take WO ;;eme of the implications whioh seem
to me to follow from the fact this is a Nationf4 Australia-wide
co-operative effort and, hopefully the first of a number of such
projects in education.

It is worthwhile briefly to start by examining a contrasting
model for curriculum .development - that of the science projects in the USA.

This is particularly apposite at this point in time, for we have
recently been flooded by a plethora of surveys of the decade 1960-1970
from every conceivable an0e, and the period 'of new curxiculum developments
in American Science coincides with this decade.

The pattern of US development has in general been one of private-
group initiative, funded either by a Federal Agency or by a private

foundation. Most important, despite occasional govenraent funding; the
r- -oject organisations which were established had no direct or indirect
asponsibility to any State-wide or local educational 1 ux.12rocracies,
using that term in a purely descAptive sense).

The materials produced had to compete, against those existing
already and usually were handed to a commercial firm for publication,
a firm which made it its business tc advertise their virtues as widely
as possible.

The result w a very uneven development of the use of the new
materials. Some, like CBA, had limited and even localised success,
others spread more widely throughout the country. The US man in the
BSCS office with its little flags showing areas of activity, had some
very 'bald patches, notably in the Southern States.

While the training and indoctrination of teachers in the use of
new resources tended to be based on relatively limited budgets? (by
American standards at least), the form it took was based on enthusiastic
volunteers repfesenting a thin sampling of teachers from the vast numbers
-f school systems. This made it difficult to introduce the courses in

',,,any areas with experienced teachers. Roy, ey, on his visit last year
indicated the dissatisfaction of the E.S.C.P. with such. a haphazard
approach to teacher induction and indicated an approach whichinvolved.
a kind of exhaustive and mass teacher training programme for all
teachers in a particular system who will teach the course, so that a
whole school area might begin to use the materials of the particular
project.

When we turn to Australia it is rather difficult to speak of a
pattern emerging from examples of a number of different projects.com-
narable in' size, expertise and sophistication to the American ones to
which I have referred. To date the only comparable ex pie we have in this
country 'is ASEP Nevertheless it perhaps worth analysing
some of its featureS A4d

Compared with American projects, this is a' National one in a
peculiar senso Primarily. it fks funded by the National governpont and
this fundiag.has been augmented W.it)II the state govenmants. SAcondly
the states and the commonwealth are linked, here in a joint venture,
Furthermore the independent and catholic schools are linked with the
government schools by means of the Boards of Stud:Los and amainations
in all states.,

1
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The consequence of all this is that this project is deeply embedded
in the thole structure of the Australian school systemo

It seems to me that if the Australian structure I have briefly
described is to bet. for whatevel. reasons, the nodel for future develop..
ments, we need to 1.)e very critically aware, both of the possible
constraints this might impose and of the very solid advanGages it
might confer.

We need to look at these constraints and advantages insofwz
as they opc:-tte on the development of the project materials?, on
the incorporation o_ f the materials into the classroom learning
situations and not least on the preparation of teachers to handle
the new materials.

First then, the development of the materialse In every State
system of education radical changes in courses of study and
examinations are in progress or mill be in progress in the next
few years. A possible constraint might therefore arise if, in the
area of science such changes result in a firming of positions i..i.sulting
in an attitude to AST?. of selecting from the ASE materials wEat is
congruent with the fixed requirements and neglecting the rest.

One can accept the belief that each state, as a result of a
I acific history and tradition, may feel that it has particular and
specific needs in Science education which must be catered for. Givcn
such a situation it seems to me imperative that tho.se responsible
for secondary science education in each state system see the next
few years as a period of intense and cooperative effort with the ASE
Project, to formulate new courses of study. not by fitting ASEP
products to previously fixed patterns, but by a progressive process
of change based on the very fact that a major National effort is
underway.

This is far from being a plea for a uniform Australia:A..wide
course of science study. I would not like to bite the hand that
feeds us, but I believe that the only references to standardisation
and uniformity relating to the project date back to the very beginnings
of the approaches to the Federal Government and were made with only a
naive appreciation of their educational implicationsc

What is needed is probably not even state-wide fixed courses
in which every classroom goes through the same process. But that is

the issue at the moment., although hfullyt the officers of the
project might be able, in the cooperative process which .:1).(ve described.
to persuade course constructors of the importance of variety and
attention to individual differences. ray reaction to the intention at
least of the views expressed on this matter by State representatives
at this conference is a one of great optimism.

So much for the development of materials. What the National
implications of the need for an effective and rapid introduction of
these materials into the classrooms? This of course is looking rather
fa- ahead, but if we start concerning ourselves with the problem now
we may be able to achieve our objectives, Again each state has its
own traditions and procedures on the provision of materils for schools
and classrooms though one common element in the government sector at
least is a scarcity of resources which shows no sign of abating in
the next ten years. In particular, ran we ensure, if the materials
are as good as we believe they will be, and in the light of our
discussion on Tuesday of compensating for socio-economic deprivation's
that all children will have access to them.?

It is my opinion that we should begin to make clear that only
massive Federal financial assistance based on the same model of
cooperation with the State departments of education, can make possible
a condition in which ASEP material will reach all the schools in this



country. It is perfectly, obvious that the Commonwealth involvement in
secondary education will increase in this decade¢ if we accept the
fact that all Australian children in 'ene Junior Secondary years should
study science and in a meaningful way we should not as science educators
and teachers regard the issue as closed when the $1,2 dollar is spent;
and the material is published. We have an equal responsibility to uoi.k
for its effective availability to ail children in secondary classes.

The third issue I want to take up is that of Teacher Training°
O.ir own experience with the introduction of the Web of Life Course,
P.L.S.C. and the NSW Wyndham Science cou:se, has strongly reinforced
the views we have heard from the USA and the UK on the primacy of
teacher preparation in making a suczess of new courses, Ti' e opinion
isunanimous that both in the course of production of the materials
and later this is an area of vital importance°

Obviously we can rely on the cooperation and support of teacher
training institutions, faculties of education, departments of education
and science teachers assoElatiins in this problem°

Yet again however, it will beimp-ossi:,le for these agencies to prow
vide sufficient resources from their normal funds for such activities
to be effective, particularly if we follow the desired model of
Insuring exhaustive (and exhausting) induction of teachers in various
regions rather than a piecemeal selective approach. The Commonwealth
has been very carefUl in its entry into teacher training for evident
raasons, but only Commonwealth funds, liberally disbursed can meet
the needs, and such funds will not be forthcoming unless there is an
informal climate of opinion in Australia that they are needed to com-
plete the task just begun°

I suppose what I have tried to say is that the National impli-
cations of this first small step are firstly a far greater level
of detailed cooperation by science educators and science teachers
than hitherto (one,jaight add that if this conference is an indication,
the process might be enjoyable aslell as fruitful. Secondly, I
cannot see any alternative to a greater involvement by the Commonwealth
Government in secondary education in the 1970's if the initial spending
is not to be frittered away. There are many possible models for
such involvement, but we have the responsibility to test this one
out, and see that it works.

B. Rechter



ADS OF ASEP

FIRST DRAFT

The follo,Ang statements represent a synthesis,

campromise: -summarv, elaboration, or work of

fiction purportedly stemming from summaries of

documents generated on Monday and Tuesday eveningst

and the discussions of Monday evening. It is suggested

that this statement be the ba sis of discussion of

this issue on Thursday 'afternoon, Delegates faVouring

a major rewording of parts or the whole are asked to

bring their alternative statement preferably prepared

in multiple copies, to the meeting*

Extracts from various documents which are relevant

are appended*



MMS C MEP

10i Science education can and should contribute to the personal development
of the individual in aspects of social responsibility and by contributing
to the achievement of greater self-re dancey independence, flexibility and
creativity. The programme should embody expertisnntos which lead towards
the development of the child as a social being.

102 The pupil's immediate environment and interests should be one important
determinant guiding the types of materials selected and the methodology
employed. For some students the immediate environment and interests are
the appropriate starting points of certain topics. For some students and
for some topics the materials should stem from the creation of a relevant
environment and the stimulation of new interests.

The nrogromea should be concerned with preparing students to take their place
4-Javi-4..;7 and to-make a responsible contribution to it. Future

needs should be met by suitable experience of present trends and changes.

1.4 Science is beta structured and dynamic body of knowledge and an array
of intellectual skills by which this information is obtained and interpreted.
The big ideas and the major processes of science should be basic determinants
of the content and the range, of instructional procedures, of the programme.
These two dimensions artsof equal importance, but the balance between them
and their relationship to the other major aims of personal and social
development and relevance to the students' immediate environment may change
from stage to stage, and may be different for students of different ability.
The final balance should emerfrom the development of the programme.

1.5 While the traditional disciplines do exist and represent meeningful
divisions in content, we do not believe that the separatedisciplines
should be the basis of the structure of the programme. We believe that
important ideas and methodologies are interdistiplinery and will bangs
from an integrated approach directed towards giving the student a unified
and structured understanding of his environment.

1.6 The reqdrements of a science project at this level should not be determined
by the demands of higher education. The programme should be determined
by objectives appropriate to students at this level. Cognizance mat be
taken both of the needs of the majority of students for whom the course
is terminal and of the needs of those students fora whom the course is
a preparation for higher study.
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Pupils saeald cain suffieient data to hell) them to make
infor.o.ed decisions in areas related to science.

2. eelcetion of tne tuoics should be on the basis of important
orinetples of Science; aae that the quality of social resDonsi-
oiliy should be added to those of autonomy and slf.direction.
The ?reject oo3t make decisions about what the pupils shall
seerei, Le, abeut content, One fundamental aim of the Projeei
is to ensure taat the pusils snderstand this selected knowledge.
This does not mean that all pupils attempt to attain the same
knowledge objectives or that they progress at the same rate.
The knowledge is selected from the general body of knowledge
contained in the scientific disciplines. Many criteria are
involved in this selection, Whether material is "relevanti
interesting or meaningful" the child is not the sole criterion
for this selection,

.50 This is the unique contribution that science teaching can make.
A basis for factual content is necessary, but the choice of such
coel.kent is less important than that a few powerful ideas of
science be presented. Doubt was expressed by a. minority as to
whether these powerful concepts are the most important things
for teaching sc.-Lance in grades 7-10.

4. The aquizition of a substantial body of scientific knowledge
is not a prime aio, of the Project but some of this knowledge sh9'
be readily accessible to stadents when they embark on individual
exploraery eroeriences.
The students should be able to recall a sufficient number of
concepts and prinee;oles (to be determined by the Project) and to
acquire a suitable vocabulary to have access to and to communica
about the "great body of scientific knowledge",

What al% tnc crlseeia for selection of the Science linked
experiences that constitute the subject matter of the matter?

1. Some of the critcrip on which material should be selected are:
. Processes of science.

DeveloprUnt of social skills among children,
Content should be directed towards achieving some structure
of knowledge,
Personal development of the student andependence, creativity. Relevance to a child is interest and environment.
Maintenance of the child?s interest.

. Appreciation of the way in which man has changed his en.
vironment.

2. The subject matter of the Project should be concerned with
attitudes of students ation of equipment and materials
science content environmental applications of science, the
extension of knowledge, the use of science processes; and
should be consistent with the structure of scientifi6 knowledge.
Project material related to the pup il' s environment should
predominats.

(a) Consideration should be given to learning theories
as criteria for selection of project materials,

(b) Materials should promote awareness of an integrated
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1:.i:J3ly to achieve these
prvoedwoes Idith the --

u: - baiance betvmen the inductive and thedipc;6:13 teag, Students should pax.ticipate in
ne.!'nAng cluy oit laboratory and field experiencee

4. eurr5culvo: rAo0d be z-;;ruetured around the major concepts
of sciez:c,_,, There slloA3d to a sequential development of a few powerfci.1ideas r!:.ther than a dr,-1:ailrid survey of the information of science.

T!ic ?urrfloulaw sh.Duld in;:Lrporat the structured aevelopment
of s_j_tjf71c .:!riqu-Jry, Students should learn in a
systc!na,ftc tray skills of obtaining organizing interpreting and
commonj-ni information of designing and conducting

ko ThJ shouXd ft:ster the systematic development of
indeDer(Ien'e, sto.6.y habli,s and rtiquiry skills As the student builds
an incrasing st.:12:a or Lar.svmation and process skills3 the materialsshoWd n s. 1;7yom his,hly,directive tovards open ended enqu1ry0

11.11 c:.wriculum itocugh ki;s instructional materials should
t;aptIlro G,,,dent inteTest and -.1rry a high level of intrinsic motivation,
The futher :Implies that the demands upon the child be related
closiAy to tiTz: ezperience and to his level of cognitive
developrianto

6, The' dwolopweAt of 'process skills and porerful ideas should be
spiral so that the student applies the same skills and ideas in
a numboP of dAfrITent 720nLexts thus favouring retention and transfer
into novel. slt itatI onso

The cumuittce be that sound instruction is hierarchical
wi) each unit buil.;:nz. on the cutcomes of preceding units°

1, fials sawaR1 b(L! (ls:signed to accommudate a 14 dew variety of
f(t. a hJgh lei 0 of s'Ald9at initiative and to

rixivid%.! for in6j0&).ai eti,fferecscs in ability and interest,

2. Cui:S.S shou16. bas?d on the needs and interests of studentsq,
and not besubs6aLtial)y Inattenced by the content of higher,
a::radem),: 5t,4dAes,

The PIN.1,itet shodd 64rolop materials specifically designed for
oiAtsievi;-th,fY ass and to encaurage related honies



cons a de

ay Lic-o!.ttiYtj topics and

.!),(!t of is qtE,1 of ASV
anz-1 -ToclIwInt already issued,

ThG dz sion conccrning the alluctai-don of time 6o alese tide sections
It; left ewh syndIcaL,e. j.s ;suggested that perhaps half the
time be devoGed to van sectiori

For this setion tnete will be no farther plenary session,, The
recommendatloas feam the syndicats will be Dassed direct to the sbeeial
syndicate eonsidex.ing these questions on Friday morning. This syndicate9
mtich r li b3 reyfesentativa of the six states, will collate the
recommendations for submission to the final plenary session

Seven "prority questions" are listed in this section together with
three further questions, Syndicates should select these questions on
which they feel they can make a valuable comment or on which they wish
to 'Present a particular view,

:3

What should he tie relationship between state courses of study and
the development of materials? To what degree will and shOule4
either one impose constraints on the other?

For what; grade or gLadas should the first ASEP materials be
developed? caef, HouaPd's papex para. 6.4-6.6)

'a) Should i)-he projecG aim to

betwaen stabee
(ii) within staides?

(b) Should it aim to tlas:Lem.
c) If "Yes' to either (a) or

decrease differences between curricula:

them?

Cb) t, how might this be achieved?



CZ'

yaw- secondary
7 and gradl- 3

e:tisting tqlxviculum materials?

at shoald or $(; relationship between ASEP and other
ozpa:uluLt -o7,o,j,-1c,ts?

Will tho oz;Isting organization and plans pr-ovide actequate
opPortanitis f:.,3.? inter-state cooperation?

What further prevision shoal: be made?

Should CoiAmon,,:oa t,12. 7inancing be extended to other areas .
e-c teac.lasly il:C:ncr.:t:ica and the provision of materials to schools?

t'



iM 3

FIrthal, Oaestlors:

8 'Tnt a1 lovem3e saould be made for variations in the number of
261.1s per -iieL% allotted to science?

J
allouaace .3hotad be made for variations in science background

pest niag from different science education at primary level?

100 In providing materials in biology and geology5 to what extent can
and should the project cater for regional differences?

IP

cif



-

24.4 217,..4 43.
roi r.,N= oVivqt 'rgft og the Atms c2 ASEP"

Discussion s*Acald be based on the "First Draft" prepared
foliolAng the discussions on Monday and Tuesday.

Other relevant, documents are:
(1) the materials attached to the First Draft.

(ii) Mr Hoardts statement of the purposes of ASEID

esp. paras. /W23-4e27 (page8)

(iii) The relevant sections of documents produced by
jadividual mmbers of ths conference.

Comments or proposed amendments should be listed under
and related to. the sip section. of-ths_First Draft.
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i
n
d
e
p
e
n
d
e
n
t
 
p
e
r
s
o
n
s

(
g
i
v
e
n
 
t
h
e
 
s
a
m
e
 
g
u
i
d
e
-

I
R
n
e
s
)
 
s
o
 
t
h
a
t
 
t
h
e
 
d
e
v
e
l
-

o
p
m
e
n
t
 
s
t
a
f
f
 
c
o
u
l
d
 
s
e
l
e
c
t

f
r
o
m
,
 
c
r
 
b
e
 
g
u
i
d
e
d
 
b
y
,

t
h
e
s
e
 
m
a
t
e
r
i
a
l
s
.

F
r
o
m
 
t
h
e
 
i
n
i
t
,
 
s
t
a
g
e
s
 
a
l
l
"

t
e
a
c
h
e
r
s
 
s
h
o
u
l
d
 
b
e
 
e
n
c
o
u
r
.
.
.
.

a
g
e
d
 
t
o
 
s
u
b
m
i
t
 
i
d
e
a
s
 
e
x
p
e
r
.
.
!

f
e
n
c
e
s
 
o
r
 
m
a
t
e
r
i
a
l
s
 
t
o
 
t
h
e

*
R
o
o
m
 
2

w
..0

' 0
1.

11
11

1

PP
,

(
a
)
T
h
e
y

b
e
 
r
e
g
a
r
d
e
d
,

1
 
a
s
 
a
 
"
b
a
n
k
 
o
f
 
m
a
t
e
r
i
a
l
s
"

t
h
a
t
 
c
a
n
 
b
e
 
d
r
a
w
n

o
n
,
 
a
s

t
h
e
 
P
r
o
j
e
c
t
 
t
h
i
n
k
s
 
f
i
t
.

(
b
)
T
h
e
 
E
x
e
c
u
t
i
v
e

u
s
e
s
 
i
t
s

I
d
i
s
c
r
e
t
i
o
n
 
t
o
 
c
o
n
t
r
a
c
t
 
f
o
r

c
o
m
p
e
t
e
n
t
 
p
e
o
p
l
e
 
o
t
h
e
r

t
h
a
n
 
t
h
e
 
p
e
r
m
a
n
e
n
t
 
s
t
a
f
f

t
o
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
P
r
o
j
e
c
t
o

.

b
a
s
i
s

1=
00

11
11

11
11

1,
11

R
o
o
m
 
3

R
o
o
m
 
I
s

(
a
)
E
x
i
s
t
i
n
g
 
c
u
r
r
i
c
u
l
u
m

m
a
t
e
r
i
a
l
s
 
s
h
o
u
l
d
 
b
e
 
c
a
r
e
f
u
l
l
y

s
c
r
u
t
i
n
i
z
e
d
,
 
A
S
E
P
 
m
a
t
e
r
i
a
l
s

d
e
v
e
l
o
p
e
d
 
f
r
o
m
 
a
n
y
 
a
s
p
e
c
t
s
 
o
f

t
h
e
s
e
 
c
o
n
s
i
d
e
r
e
d
 
u
s
e
f
u
l
,
 
b
u
t

A
S
E
P
 
r
e
s
b
u
r
c
e
s
 
n
o
t
 
w
a
s
t
e
d
 
i
n

d
e
v
e
l
o
p
i
n
g
 
m
a
t
e
r
i
a
l
s
 
w
h
i
c
h
 
d
o
.

11
 '.

11
.1

1.
1I

o'
(
a
)
 
I
I
 
S
o
u
r
c
e
 
-
o
f
-
i
n
f
o
r
m
a
t
i
o
n

a
n
d

2
.
 
S
u
p
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f

A
S
E
P

3
A
d
a
p
t
a
t
i
o
n
 
o
f
 
e
x
i
s
t
-

i
n
g
 
m
a
t
e
r
i
a
l
s
.

b
)
 
C
o
-
o
p
e
r
a
t
i
o
n
 
a
t

t
h
e

n
o
t
h
i
n
g
 
m
o
r
e
 
t
h
a
n
 
p
a
r
a
l
l
e
l

d
e
s
i
g
n
 
s
t
a
g
e
 
s
h
o
u
l
d
 
b
e

a
l
r
e
a
d
y
 
e
x
i
s
t
i
n
g
 
o
n
e
s
.

e
n
c
o
u
r
a
g
e
d
;

e
x
c
h
a
n
g
e

v
i
s
i
t
s
 
a
r
e
 
r
e
c
o
m
m
e
n
d
e
d
,

T
h
e
r
e
 
a
r
e
 
a
d
v
a
n
t
a
g
e
s
 
t
o

b
e
 
g
a
i
n
e
d
 
f
r
o
m
 
c
o
-
o
p
e
r
a
-

t
i
o
n
 
w
i
t
h
 
o
t
h
e
r
 
b
o
d
i
e
s

o
r
 
i
n
d
i
v
i
d
u
a
l
s
 
d
e
v
e
l
o
p
i
n
g

m
a
t
e
r
i
a
l
s
,
 
b
u
t
 
s
u
c
h

c
o
-
o
p
e
r
a
t
i
o
n
 
s
h
o
u
l
d

f
u
r
t
h
e
r
 
t
h
e
 
a
i
m
s
 
o
f
 
A
S
E
P
.
,

(
b
)
T
h
e
r
e
 
s
h
o
u
l
d
 
b
e

a
 
f
r
e
e

.

i
n
t
e
r
c
h
a
n
g
e
 
o
f
 
i
d
e
a
s
 
a
n
d

i
n
t
e
r
a
c
t
i
o
n
 
b
e
t
w
e
e
n
 
a
n
y

,
-
c
u
r
r
i
c
u
l
u
m
 
p
r
o
j
e
c
t
s
 
a
n
d
 
A
S
E
P

i
 
w
i
t
h
 
t
h
e
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
t
h
a
t

A
S
E
P
 
h
e
a
d
q
u
a
r
t
e
r
s
 
a
c
t

a
s
 
a

c
l
e
a
r
i
n
g
h
o
u
s
e
 
f
o
r
 
t
h
e

d
i
s
s
e
m
i
n
a
t
i
o
n
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
.

1
 
R
e
c
o
m
m
e
n
d
a
t
i
o
n
:
T
h
e

P
r
o
j
e
c
t

s
h
o
u
l
d
 
i
d
e
n
t
i
f
y
 
a
r
e
a
s
 
f
o
r
 
w
h

w
h
i
c
h
 
i
t
 
m
a
y
 
n
o
t
 
b
e
 
e
x
p
e
d
i
e
n
t

t
o
 
p
r
o
d
u
c
e
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d

e
n
c
o
u
r
a
g
e
 
l
o
c
a
l
 
o
r
 
s
p
e
c
i
a
l
i
z
-

e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
m
a
t
e
r
i
a
l
s

f
o
r
 
t
h
e
s
e
 
a
r
e
a
s
 
b
y
 
o
t
h
e
r

b
o
d
i
e
s
.

p
r
o
j
e
c
t
 
o
n
 
t
h
e

a
s
i
s

t
h
a
t
 
o
r
i
g
i
n
a
t
o
r
s
 
o
f

c
o
n
s
i
a
e
r
e
a
 
a
s
 
c
o
n
s
u
l

a
c
c
e
p
t
a
b
l
e
 
i
t
e
m
s
 
w
i
l
-
 
a
l
a
s
.
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i
t
i
4
-
S
t
E
m
e
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t
e
a
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t
i
e
r
i
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4
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.
U
l
d
 
b
e
-
i
n
v
i
t
e
d

t
o
 
p
a
r
t
i
c
i
p
a
t
e
 
i
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t
h
e

d
e
v
e
l
o
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m
e
n
t
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f
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e
f
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(
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.
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.

C
o
-
o
p
e
r
a
t
i
o
n
 
w
i
t
h
 
s
y
l
l
a
b
u
s
-

r
e
g
u
l
a
t
i
n
g
 
b
o
d
i
e
s
 
i
n
 
a
l
l

S
t
a
t
e
s
 
s
h
o
u
l
d
 
b
e
 
p
r
o
m
o
t
e
d
,

I
n
t
e
r
s
t
a
t
e
 
c
o
-
o
p
e
r
a
t
i
o
n
 
a
t

t
h
e
 
l
e
v
e
l
 
e
n
v
i
s
a
g
e
d
 
w
h
e
n
 
3

S
t
a
t
e
s
 
w
e
r
e
 
i
n
v
o
l
v
e
d
 
i
s

d
e
s
i
r
a
b
l
e
 
w
i
t
h
 
a
l
l
 
6
 
S
t
a
t
e
s
,

a
l
t
h
o
u
g
h
 
t
h
i
s
 
m
a
y
 
e
n
v
i
s
a
g
e

a
d
d
i
t
i
o
n
a
l
 
f
u
n
d
i
n
g
.

A
d
v
a
n
t
a
g
e
 
s
h
o
u
l
d
 
b
e
 
t
a
k
e
n
 
o
f

o
p
p
o
r
t
u
n
i
t
i
e
s
 
p
r
o
v
i
d
e
d
 
b
y

i
n
t
e
r
s
t
a
t
e
 
c
o
n
f
e
r
e
n
c
e
s
,
 
e
*
g
e

C
O
N
A
S
T
A
,
 
A
N
Z
A
A
S
.
 
a
n
d

p
r
o
f
e
s
s
i
o
n
a
l
 
j
o
u
r
n
a
l
s
 
e
g
c
.

A
u
s
t
.
 
S
c
i
*
 
T
e
a
c
h
e
r
s
;
 
J
o
u
r
n
a
l
.
'

A
d
d
i
t
i
o
n
a
l
 
C
o
m
m
o
n
w
e
a
l
t
h

f
i
n
a
n
c
e
 
s
h
o
u
l
d
 
b
e
 
s
o
u
g
h
t

f
o
r

(
1
)
 
-
M
i
t
i
.
 
q
d
.
i
i
.
P
O
i
o
n
O
g

.
.

.
_
.

t
e
a
c
h
e
r
s
 
i
n
 
t
h
e
p
i
e
.
O
f
 
t
h
e

m
a
t
e
r
i
a
l
0
 
a
f
t
e
r
 
p
u
b
l
i
c
a
t
i
o
n
.

(
2
)
 
t
h
e
 
p
r
o
v
i
s
i
o
n
 
o
f

m
a
t
e
r
i
a
l
s
 
t
o
 
s
c
h
o
o
l
s
.

e
c
o
m
m
e
n
d
a
t
 
o

Y
e
s
.

T
h
e
 
p
o
s
s
i
b
i
l
i
t
y
 
o
f
 
C
o
m
m
o
n
w
e
a
l
t
h

f
u
n
d
i
n
g
 
b
e
i
n
g
 
e
x
t
e
n
d
e
d
 
t
o

t
e
a
c
h
e
r
 
e
d
u
c
a
t
i
o
n
 
s
h
o
u
l
d
 
b
e

i
n
v
e
s
t
i
g
a
t
e
d
*

e
r
o
 
e
c

s
 
o
u
l
d
 
f
p
r
m
a
l
l
y

r
a
i
s
e
 
t
h
e
.
 
q
u
e
s
t
i
o
n
 
o
f

t
e
a
c
h
e
r
 
e
d
4
P
a
t
i
P
P
.
 
w
i
t
h

a
p
p
r
o
p
r
i
a
t
e
 
a
u
t
h
o
r
i
t
i
e
s

a
n
d
 
A
B
T
A
 
f
o
r
 
e
a
r
l
y
 
c
o
n
 
-

s
i
d
e
r
a
t
i
o
n
 
a
n
d
 
a
c
t
i
o
n
.

,
.
.
.
.
.
.

.
.

.
.
.

4
4
4
*
t
i
a
l
t
 
t
h
i
4
.
1
4
.
7
q
T
i
c
l
e
d

a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
f
o
r

i
n
t
e
r
s
t
a
t
e
 
c
o
n
s
u
l
t
a
t
i
v
e

a
d
v
 
2
e
.

-
-
-
-
r

T
e
a
m
s
 
o
u
t
s
i
d
e
 
P
r
o
j
e
c
t

s
t
a
f
f
 
s
h
o
u
l
d
 
c
o
n
t
r
i
b
u
t
e

m
a
t
e
r
i
a
l
 
t
o
 
A
S
E
P
O

-

S
y
n
d
i
c
a
t
e
 
r
e
c
o
m
m
e
n
d
s
 
p
e
o
p
l
e

o
u
t
s
i
d
e
 
P
r
o
j
e
c
t
 
s
t
a
f
f

s
h
o
u
l
d
 
b
e
 
i
n
v
o
l
v
e
d
 
i
n
 
d
e
v
-

e
l
o
p
m
e
n
t
 
o
f
 
m
a
t
e
r
i
a
l
s
,

H
e
n
c
e
 
p
e
o
p
l
e
 
w
i
t
h
 
s
p
e
c
i
a
l

s
k
i
l
l
s
 
c
a
n
 
b
e
 
i
n
c
l
u
d
e
d
.

-
.
.
.
.
.
.
.

.
,
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R
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a
c
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h

N
o
e
l
 
W
i
l
s
o
n
g
s
:

S
c
i
e
n
c
e
 
c
l
a
s
s
r
o
o
m

e
x
p
e
r
i
e
n
c
e
s
 
s
h
o
u
l
d

c
o
n
.

t
r
i
b
u
t
e
 
t
o
 
t
h
e
 
p
e
r
s
o
n
a
l

a
n
d
 
s
o
c
i
a
l
,
 
d
e
v
e
l
o
p
m
e
n
t

o
f
 
t
h
e
 
c
h
i
l
d
.

I
n
 
p
a
r
t
i
c

u
l
a
r
 
t
h
e
y
 
s
h
o
u
l
d
 
a
i
m
 
t
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d
e
v
e
l
o
p
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b
a
l
a
n
c
e
 
b
e
t
w
e
e
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i
n
d
e
p
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e
n
d
e
n
c
e
 
a
n
d
 
i
n
t
e
r
d
e
p
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e
n
d
e
n
c
e
 
i
n
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g
 
s
i
t
u
a
t
i
o
n
s

1
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c
o
m
m
i
t
m
e
n
t
 
t
o
 
e
n
q
u
i
r
y

a
s
 
o
n
e
 
m
o
d
e
 
o
f
 
o
p
e
r
a
.

L
i
o
n
 
i
n
 
l
i
f
e
 
s
i
t
u
a
t
i
o
n
s
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w
i
l
l
i
n
g
n
e
s
s
 
t
o
 
a
d
a
p
t
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t
o
 
b
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f
l
e
x
i
b
l
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p
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p
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e
a
c
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n
b
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e
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n
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RESU1 OF PLEN/PY,..S1S,§ THURSDAY

s cusz p_ of Rot i°naafi)

General agreement with bath statements ('first Draft and N,Wilson)0
The clarity of expression .1x1 the Wilson statement was seen as an
improvement but all parts of the First Draft statement should be
included.

le2 General agreement with the first sentence of the First Draft
statement.
The second sentence amended to reach

For some students their familiar cnvironment and
immediate interests are appropriate starting points of
certain topics.

There was disagreement about the word relevant in the
third sentence.

Votes for relevant II
novel II

relevaat new II

For re-drafting, the use of 2anda ir the last line should
be considered. (possible alternative 2and/or2)

io3 A majority wished to delete the second cantence.
A minority of 7 or 8 felt s_trongly that there should
be an attempt to develop a second sentence incorporating
the underlying, ideas of the existing second sentence..

1.4 A vote was taken on the question of including rbig ideas a.

in its present form.

17 voted for its retention
11 voted against with a number not voting,

Dr.Radford suggested that the group should give examples
as illustrations for terms used.

Apart from these points, no firm recommendations were
arrived at during this session.

FOOTNOTE: Would the group, decide whether the science
.

cOhtent. Should be the over-riding criteria in
the, selection of materials (L.Dale)

1,5 Recommend statement from Room It-.
If possible,, it should be expressed in a positive form.

Attention drawn to comment from Working Party Report .(Room 1.

1.6 Recoipmend.thebrigin4 statement (First Draft) and the last
sentence .changed to:
Cognilance should bp taken of thp needS of all Students.
5The requirements in line 1 should be changed to £The hature2....
SUggestion: 2The daMandS of higher education2 should be
replaced by. some other term.

i,7 A Majority recommended that this be included as a separate
item with= a small minority voting for its incorporation with_101.

-13 Ea A tr i.e. La iD e.



1.8 L separate general statement of an aim relevant to
individual differences should be drafted.

FOOTNOTE: Could the statement be e.xpressed as an aim? (Dr,liamsey)

adiaLSEpaCjairmaa

1. The material postponed from Tuesday to Thursday was not
dealt with and should be considered by the final syndicate.

In my opinion this is no a statement or aims but a series
of statements from which a. statement of aims might be
drafted. In the original discussion on Monday the
syndicates were asked to consider the importance or role
of six separate factors in determining the goals of science
education. They have therefore in effect produced the
answers to six questions, not a set of aims.
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Turner

W OS A to vegisi;er our r;c,je(!tion to the proposal that :.he
docurerts ().' 1,M folfcrez.oie oloald include a statement to the effect
that the pre,jr.oc riklx, some ItiA2 of supplementary operation

proltiEe "Compenstory edola'cion" for certain special groups.
OUT reason for this objeion is tha we believe that those elements
included in the philcson117 of comeensatory education which are worthy
of support should form the basis of he philosophy of the whole project
and therefore any statement such as that pr(Jposed would imply that this
is not so, If the 3roject is to be worthwhile, it should aim to raise
the initial "levels'of ability" of all pupils at all "levels",
irrespective of the factors which have caused the initial differences
in performance. Thi.lja)a,rigsguarilz_ iirolov'air

To add a statement demanding "compensatory education" for
certain groups of pupils would imply that much that has been presented
in the executive's proposals would be either meaningless or open to
an undesirable interpretation, This applies particularly to the many
references to individual differences and to stages of development°
There are basically two approaches to "providing foe individual
differences. One approach assumes that the pupil's initial level of
ability, in particular, his initial capacity to learn, wi]LjAzt
.6gamaignificantly in :he fpkgz It assumes that a pupil whose initial
capacity to learn is limited will never be capable of achieving the
goals set for some other pupils, and therefore that all that can be
done is to provide him with material whida is "interesting", "meaning-
ful" and "enjoyable" to him. It thus matches goals to the individual
(cf Cronbach - see Turnery page 4.). The other approach lays stress
on initial differences in ability because the aim is to raise those
levels. How these differences aris e is from this point of view
irmaterial, although it is known that previous expeldbnce plays a
major part in creating these differences. Therefore most if not all
pupils must be provided with at least some experiences which some other
pupils have previously had. Pupils with a poor environmental background
must of course be provided with a great manor experiences (of all kinds)
which other pupils may have had years before. The essential aim is
toter 1 t__LsmpAcjizepa(2 and therefore to
increase his capacity to understand and 'dope with' the environment°
To do this it is necessary to make a deliberate effort to, ensure that
he acquires the knowledge - concepts, principles, "facts", etc. - and
the skills and attitudes he lacks.

The choice between these two approaches to- individual differences
(: is crucial for the Project. For example, why should material be pro-

vided at different levels of reading difficulty? According to the
first approach, the assumption is that the pupil can be expected to
remain at a partialar level or, at least, that -thp prolect 411 dp
mthlng.laLAInumgIllatIgAsagn The second approach provides each
pupil with material at a suitable level in..2,tcht.tg, improve his reading
ability - for example, by increasing his range of concepts, Therefore
it does not merely allow the individual "to change his level if
necessary". It assumes that the difficulty level of the material.
which gay particular individual will require will increase as repult:
gl; the work of the Project. If not, the materials are not successful,
It is obvious that the design and content of the materials in the two
cases will be quite different and also the behaviour required from
the teticher.

Similarly, if pupils do not possess the attitudes required for
further learning, then it should be an important dim of the Project
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to ensure that they acauire them, While recognizing that our
success in achieving this aim will inevitably Is limited, we
should exPlicitly reject the view that because of these or other
characteristics 5. Ills pupil will not, be among those who will wish
Lo. or be apable of, higher education. One important measure of
the success of the rrLject would botto degree of which it increases
the prcportions of those who wish to proceed to higher education,
and of those mho are capable of doing so if they wish.

Again why should we adopt the model of the three "stages of
development"? If we accept that adults differ greatly in their
capacit7 for logical,i abstract thought - that eome make the transition
from the concrete operational stage only to a limited extent, then
we can draw one of two conclusions. We may say merely that because some
pupils belong in the abstract stage, some in the intermediate stage,

ntiand some in the covete stage reinforced or otherwise) , we must
provide enough material "suitable toy' each of these three stages. Or
we can say that it is a primary function of the Project to promote the
transition from Stage 1 to Stage 3 (to increase the pupil's capacity
for logical abstract, "scientific"(?) thought) and that the function
of pvery DieVe of material will be to assist this transition. Although
(-11 pupils would benefit from this approach, it is essential for those
Alot probably due to less fortunate home back"ackground, have not yet made
this trzinsition. The eater the pupils poverty of past experience,
the more effort the Project must devote to this end and the greater
Its contribution will be tomards "compensating fte previous factors
in learning - past and contemporaneous - over whiah the child has no
control°

W linow that "socio.economic factors" are ur arijggailL, the main
variablefl determining initial differences i n ability. Therefore, the
Project is in fact based on the philosoehy we have outlined, it would be
'surd add a rider that some special provision should be made for some
particular group of children affected by these factors. We therefore
support be spirit of the arguments advanced by Peter Fensham but not
the form in which they are made. in order that the position of the project
on these points should be made quite clear, we propose that a statement
such as 1,hJ folleuing should be included in the conference recommendations:

"A ftndamental aim of the Project is to increase the learning
(Ipacities of all pupils irrespective of their levels of ability when
tney enter the secondary school. Considerable emphasis will be placed
on individual differences in order that this aim may be as far as
possible achieved. The Project thus hopes to make the maxtaum provision
for the great range of differences in previous experience and learning
of pupils entering our secondary schools. Considerable effort must be
devoted to providing learning experiences of the kinds required by those
jeupils those past background of experience has usually for socioeconomics
reasons been limited, and to ensure that these pupils develop their
capaci'4 for logical abstract thought and for rational analysis and
argument, and= those intellectual skills and attitudes characteristic of
science,

CL.

t
4gh



Ile feet that the pxopt.zalls.p1Z,AaIrj .*.o the confersnce by the executive
of the project contain a disturbing emphasis on selee-ing material and
experiences whiCh are "meaningful "itilexesting" and "relevant" to the child
and "within hi_ s ismediate experience". (See e.g. Howard, paras. 4.6; 4.7; 4.27;
Dales Section B), These are proposed as mail criteria for the selection
of content for the materlais9 and as such we do not believe that they are either
valid or useful.

If these statements' were to mean merely that the-material selected should
be jade, meaningful, interesting and relevant to the child, they are merely a
series Of pedagogical platitudes, for this. is, what -every teacher must try to de.
However, we do _not think that this -wes- the intention. If, on the other handy,
the- intention 'is 'to assert- that the subject matter should be interesting,_
steaningfUl,_ relevant, :etc. to the child kefant he has. tit* 'learning- experience -
i.e. befOre th mater: al is. presented then we feel. that -this is a -dangerous- and
even disastrous educational _doctrine.

An essential and -major task Of the. project should be to ensure that
the, pupils acquire certain knowledge r, concepts, principles; "facts", etc.
for vittpout such knowledge future learning of many kind* is not _Possible.
(Many items May be-common to all or some pupils; many others may-not.) If this,
-is true, a- great-propOrtiOn of what they must learn will not and mind in any
meaningftil: sense be interesting, meaningful, relevant, etc. to them ,befork the
material frs 1presented. It -cannot be "Meaningful ", because if -so -there Would
,be no need fOr them to have to-learn to understand it. It often cannot be
interest4ng,, because: they will not understand it, or even,- in many cases, be
aware of :pit. There 'may be _many reasons for presenting-some material which, in
some sense or.other,. is. "within the. child °s experelence", .but there are over,
-whelraing reasons for presenting a large proportion which"_ is not. If by
"*Illevaptliwntent. is meant that. it is the teacher or materials developer who
thinks the_ ccintent is in 'some -sense_ or other relevant,- or that the child should
learn to- see it as re_ levant to-himself, theri this again it a,platitude. 'If, .

however,' the meaning 'is that the child _should -see the experience as relevant
kid= lw_has it9 then this could only mean either -that the child IS:being
given a- form Of practice, or that there- is -nothing- which -he needs to learn t_ hat
he has nOt learnt_ already.

Although-we- believe that these, are not 'the _intentions of the, peOple-who have
written- these' Statements, we wish to point out that they- have been traditionally
used to, Support a- patticular 'position_ and that -they have- in -fact promoted
the development of certain types of curricula-.,. They have been Used-' to' justify
the pOSi-tion that -the pupils concerned do -not have to -acquire, any knowledge.
which-they _do not already ,possesst and this indeed is the- logical :implication
of the statements.. They therefore have often- been used. to_sipport,the
'that because many pupils are incapable of acquiring the-khoidedge which,
we would like than_ to aCquiret then we shall decide-either that they clO not
have -te=.-learn- anything: or else "dilute" the material to their level 'of -ability
i.e. Match -their goals to their' 1440,, In_ either- case there will be

-a stro. g emphasis on providing- "'interesting ", and "-enjoyable" activities which
ar ; in the capacity of,the_puni-ls and Materi-al which is -already
within theii-,eXperience. , CUrricula- of this kind have in the_past also tended, to
include, a strong: gmphatiS on what the pupils- sto;..- i.e. 9, 01,activiOes' or
processes..

In Order to show- that these remarks are,:not based merely Ori- imagination,
we refer to a generatI,On- or more of social Studies curricula which most people
working in that field would now regard- as edUcationalit disastrous and based_
don an, undesirable social philosphy.

The teacher and deVeloper of materials. must -together deCide what
knowledge-44:41illd should adquire9. This is his responsibility.
logically." impossible fOr the child to select it because -he is"'litersily
unaware of the :body of knowledge from Which_ the selection must be Made.

The selection of what the Child should learn= should be determined
by many factors of which the 'set of.logical inte.-relationshipe between the
concepts, principles, etc. is only one. Whether the. material is interesting,
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relevant, etc. ice the chIld kaoste has has the learning experience shOulcl.
not be one of these factors. On the contrary, most of. the knowledge to be
acquired is selected simply* because it is ,yet meaningful to- the child,
at seen as relevant hlr hiifl, Mi. within his 'past range of experience.
(IncidentallY, the notion Of providing the child with experiences -Missing frOm,
and often- alien to, the culture in which- he hat -been reared is -central to
the concept of _cOmpensatcity educatiOn - indeed, we believe to any _morally
acceptable philosophy Of education.)

The knoWledge to be- selected ler learning' (which is _riot- Of Course
equivalent to the content to, be studied- Or Met with during, the learning
experiences) MUst, _above a- fairly siThple level, be selected from the-- bodies
of knowledge COntained.liv the existing scientific disciplines. The reason why
-it -ttust come from this: source is that this is where it IS - attiliapjakagskit
124,..eAlLtLattlynireatey This .does jigti, mean that the discipliner; -Inuit be taught
separately =that we should present courses sequenced according to the logical
structUre of the disciplines, although this structure will inevitably represent
one important consideratiOn in deterraining -any educational 'sequence.

As far as sequence is concerned, we shall only add- that If -no knowledge
has to be_ acquired,. sequence' in. this respect is 'irrelevant.- If sale knowledge
has 'to .te:aCquired, sequence is obVioUsly cru.cial. However, this argument
appliest-ilso. to skills9- attitudes and -anything. else.

-t

D.M. Bennett
M.L. Turner
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OBJECTIVES OF THE WEB OF LT FE (10-'9'2" T ALIT 17'-'71c.

02 13.300u

The broad aims of this course are to lead students:

lc To view biology (scieme) as a process of enquiry 5

material world4

LSie

To become with th3 procedures and ways of thinking

of the research scientist

To have some understanding of the living world as so far
revealed by scientific investigation,

4, To be able to interpret data formulate hypothesea2 test
hypotheses 3

ard develop broad genevalizations

To be able to use the concepts and methods developed in the
course in new areas of study and everyday situationso

6 To be able to the critically to: require evidence be able

to weigh evidences and assess the reliability of inferences

drawn from ito

7,, To realize that hypo theses can be held with varying degreeS of
confidence and that because of the very nature of science
our understanding of the world is continually changing 4

8.c To make judgements which also take into account; the Under-

standings and methods of science,

9 To be able to communicate ideas to others N both orally and

in writing

To develop prectiCal skills in the handling of scientific
apparatus and in recording observationsz.

In adds tion i is hoped that some of the studentst attitudes
and ways of thinking will change as a. result of their experiences
and activities during the course., In particular it is hoped

that they will develop some appreciation of the diversity of
living things and of the extent of their inter-relationship with
each other and with their environments; and that they will learn
to think of man as part of the living world and recognize that
biology has a bearing on some human. problems

Bruce Johnson



TBE AIIIS OF SELECTIOH OF SCIETCE COITEUT FOR GRADES 7 IO

1, Tp create an awareness that science contributes to the value
of all human experience rather than to its division into two
"cultures" or more

2, To involvie pupils in activities which will

a) reveal! explanations of some of natures relevant phenomena,

b) provide methods of further exploration;,

0 create a lasting interest in seeking further understanding.

3 Tq provi4e opportunities for the acauisition of useful knowledge
te gllow undel(standing of

a) the unity of science,

b) the role of experiment, measurement and prediction,

c) the contribution of technology,

d) the responsibility of scientifically-informed citizenship.

GUIDET;117S FOR CHOICE OF COITTETIT OF IITTEGRATED SCIENCE.

1. (For want of a better name) the Bernal aspects common to the
sciences (convergence, information, singular properties and processes,
nucleation, hierarchy, history, evolution).

2, The "big ideae (energy, health, conservation, weather, inter-
dependence, adaptation, ecology, variety, waves, gravitation, etc.)

3 The physicochemical contribution (the structure and properties
of matter together with the nature and effect of chang5)

40 The physiological contribution (photosynthesis, respiration,
transport, metabolism, perception, co-ordination, reproduction, etc.)

Traditional science sub-divisions and topics (eeg. machines,
mixture separation electrical circuits, radioactivity, air, water,
soil, cycles, growths diversity, chemical activity, faults, fossils,
furnaces? fuels, isoitasy erosionl etc.)

We now use these process _guides for critical selection of
content c, consistent also with our aims. so that the pupils can receive
the opportunity of a deepening perspective of science as a whole
by cyclic extension, The first task is to involve the pupilos
experience from primary sources which necessarily go far beyond the
school. The contribution of B,$ , Blooms longitudinal studies
emphasises our neglect of the early years of rapidly accelerating
potential development, The issues of value for later years involve
both the structure and function (or process) of science Maich in time
are both consistent with the interests, needs, knOviledge, skills
appropriate for general education and also appropriate for extension
to later secondary and tertiary activitieso This critical selection
of content is, therefore, a most responsible tasko)



. es% Seience of Scieno.c z'eendation 1964 has started a continuik,
proglsyme of eramoting the understanding of, science in relation to
sociazy-s 25 years after the apearance of Bernalls most significant
book ;'T e. Social Function of Science", Bernal is one of the
greatest physical chemists and has by this.right just that inter-
pretation of science pe2spective of value to our problem in its
totality of aims. Elsewhere he has written as follows: - mde
cannot isolate the physical sciences, and less so than at any
previous timet from the general social and economic development
that is going on around them, We have to take into account the
urges that lead to certain branches of scieLce being pushed forward
while others are left relatively neglected." He extracts certain
aspects common to the sciences as follows:

. the convssoma of the physical sciences;

the importance of the theory of language and information?

the exploitation of specific, singular propertisg of certain
forms of matter and of systems;

- the importance of the process of nucleation

. 'she spread of the concept of hierarchz and order from the
biological to the physical world;

the introduction of the concept of history and Rvolution,

These common aspects enable us to select experiences relevant
to all the traditional sciences, Of convergence he writes:
"Science is becoming more like a vast net than like a tree and this
has never been more evident that it is today when this closely
meshed net reaches far beyond the physical sciencest through the
biological sciences to the psychological and social sciences,"
"It is only now we are seeing that in the universe itself thereis
a coherent pattern. -0 - The whole structure of the universe from
the megagulaxy down to the fundamental particles inside the nucleons
is now mapped in principle,"

The fundamental electrical nature of :matter is implicit in
understanding science as unity,

Under information theory, he traces the development, of communic-
ations from the telegraph to cybernetics, with also the senses, the
intellect and the activities as human functions equivalent in
machine terms to the input/ computer and its memory and the output,
The communication process continues as a daily challenge for the
teacher in his relationship with the pupil beyond the traditional
chalk snd talk, Bernal continues, " - we have made a working
model of an organism or to a lesser extent of a society, and this
working model can, beyond its immediate utility, teach us on the
one hand about the organism Qsn the society of which it is a model, al.
on the other hand, about how to construct more and more effective
and capable machines." "But the main point T want to make here is
that the people who are making and using these machines are learniseg
to think in a different way,"

This all stresses the fundamental nature of communication and
information as unifying themes in science, S_ uch is the aim of

reproduction,



Under si...m__IlarxproitUs may be found such topics as
magnetism? phosphors? transistors ferrites, perfect crystals?
to which we might add the properties ased as gtandardl and
singular 0222tEata? eog. fixed points, atomic weight, hardness?
spectra? catalysis? ionisation energyl indicators quanta?
resonance? metamorphosis? stratigraphi cal succession/ etc,

Under nucleation we find detonationn, photography? geiger
and other particle counters, cpystallisation, image intensification,
Under hierarchies, we may exploit any set of useful relationships
as well as hierarchies of order, He continues "The study of
patterns over the whole field of science? both biological as
well as physical, indicates that they are not assembled in a
random way, Even an atomic nucleus? let alone a man? is not
a fortuitous assembly of particles, But what is the principle
of assembly? ----, the number of stew:, here are only a dozen
between the largest arrangement of the galaxies that we know
and the fundamental particleso It is also evident that the
number of those steps? the position in a hierarchy of order2 is
what is more significant than the mere size The simplest cell?
for instance, has more hierarchy of order in it than the largest
star." such earlier, R.W. Gerard had emphasised also that we
must not conclude that amoeba is less complex than a specialised
animal cell. And so on to history and evolutqon which are more
familiar in t "ieir potential contribution to integration,,

33 af Atfl'amt
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13.01,1- OF Tii'Lfr't !,S IN TI-ir PROJECT

Continuous exchanee of all information pertaining to develop
meets in relevant areas of science education should be
maintained between ASEP and State Advisory Committees and

curriculum bodies,

In particular the outline plan for the development of

materials by the Project should be made known to the States

as soon as possible to enable syllabus committees to take
Project developments into account,

20 State courses of study should not impose constraints on the
Projects overall aims and objectives,

The entire program of ASEP' materials should be planned and
developed as an entity,

The existence of JSP materials should impose no constraint
on the Project,

To allow for different entry points into secondary school
in terms of age and primary science background and for
variations in time allotment to science in junior secondary

grades it is important that materials for these students
should show maximum flexibilityv and be not too.closely
identified with any particular grade,

50 It is anticipated that the aim. of MEP mill best be achieved
by materials originating within the Project_but. existing
curriculum materials should be carefully scrutinized used'

as. -a of information-and ideas and where appropriate
adapted or used to supplement ASEP materials',

There should be a free interchange of ideas and interaction
between ASEP and other bodies or individuals engaged in
related endeavours°

From the beginning ASEP shotld encourage teachers
to, report

ideas and experiences add subniit materials for development
by or in collaboration with the Project,

ASEP should give due consideration to the importance of
public relations both with in the teaching professite and
in the general community,

Advantage should be taien of opportunities provided by
interstate conferences eog. CONAST4 ANZAAS and professional
journals e0 go Australian Science Teacher0 jou.rnal,

ASE should bring.to the notice of the Commonwealth and State
Governments that the .successful #matcame of the Project will
depend on the education of teachers in the use of the
published materials and on the availability of the materials
In schools.



opTc ONES OF THE ASPaMSOMIIIIM

The following statements represent a consensus of the opinions
of Conference members on various aspects of the Project. These
statements were arrived at in plenary session, and are reproduced
with only minor amendments in phraseology.

AIM

The major aim of ASEP is to design science experiences, which
contribute to the personal and social development of the child.

In particular, the Project should aim to develop:

* a balance between independence and interdependence in problem
solving situations

* a commitment to enquiry as one mode of operation in life
situations

* a willingness to adapt, to be flexible in new situations

* a concern with the social consequences of science and
technology

* the child's creativity, and

* an understanding of man's physical and biological environment.

The folio:win

gagalltla.

id lines for 1 H

1. The materials must cater for individual differences among
students.

2. The students' immediate environment and interest should be
important considerations guiding the types of materials'
selected and ale methodology employed. For some learning
experiences the immediate interests and familiar environ-
ment of the students are appropriate starting points for
certain topics.

For other learning experiences the materials should stem
from the creation of a novel and relevant environment and
the stimulation of new interests in the students.

3. The Project should be concerned with helping students to
take their place in society and preparing them to make a
responsible contribution to the society in which they will
be adults.

Science can be described as both a structured and evolving
body of knowledge and an array of skills by which information
is generated, interpreted, and applied, . Some coherence is
necessary in the selection and development of a2ience
experiences. Yet no one organizational thread need
predominate.

Among the possibilities are

(a) modes of enquiry e.g. use of a control in experiments
(b) themes e,, g. population control
(c) conceptual schemes e.g. particulate nature of matter
(d) overriding concepts e.g. dynamic equilibrium
(e) historical approach to a topic e.g. electricity.

All these are important but the balance among them and their
relationship to :he other major considerations of personal
and social development and relevance to the students'
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AIMS (contd.)

familiar environment may change from stage to stage and may
be different for students of different ability.

5. The further studies of students using the materials of the
Project will to some extent be dependent on- them and grow
out of them - but should not dominate the design of the
materials.

6. The materials- should help pupils and teachers to initiate
and develop their own enquiries, both individually and
co-operatively.

MATERIALS

1. The Project should endeavour to ensure that all pupils,
irrespective of their abilities at entry to the secondary
school, are able to learn successfUlly. Therefore it is
important that, as far as possible, allowance be made for
individual differences. Differences that should be taken
into account include those* in reading ability, in ability
to communicate both orally and in writing, in level of
maturation, in development towards abstract thought, in
interests and attitudes, and in motor skills.

2. The Project should recognize that pupils differ greatly
in their range of past experiences and that therefore many
different kinds of learning experiences should be provided.
Attention should be paid to the results of- poor home and
school background.

The design of the Project materials should be such as to
accommodate differences in school organization . for example,
heterogeneous grouping and forms of streaming and tracking..

4, The Project should recognize the vital importance of the
teacher and of his- role fostering maximum interaction
between the child and the materials provided.

5. The materials should provide a maximum- of support to those
teachers who require or seek it while allowing as much
freedom as possible for those who desire it. The recommend-
ed roles and tasks of the teacher in each part of the work
should be clearly delineated.

The. Conference approves in general the recommendations
presented concerning the development of materials.'
In particular the developmental sequence (Stages 1, 2, 3)
based on Piaget is concrete and formal stages is- considered
preferable to one based on grade levels. It should lb e a
major feature of the rationale that the materials, assist
the pupils to make the transition between these stages.

7. An, inquiry approach should predominater the materials being
so constructed that inquiry situations result in pupil
activity, both individual and group.

The learning materials prepared by the Project should have
a sound theoretical basis- and relevant literature in the
fields of psychology, sociology, and education should be
adequately examined, by the Project.



SERVICES

1. While recognizing that the nature of the materials- themselves
will determine the actual weightin; given to teacher education,
evaluation, and other services, it is recommended that these
areas be not underestimated. It is expected that a large
part of the $1.2 million budget for the Project will be used
on these services, yet otheryesources outside the Project do
exist (e.g. in-service education programs of State education
Departments). These other resources should be- investigated
for possible contributions to the Project in the initial
planning stages.

2. A general outline of evaluation needs should be produced for
information and for critical constructive comment. External
evaluation of the Project should be encouraged, and linked
where possible with the interests/needs of the Project.

3. Some of the evaluation instruments and procedures the Project
will require do not exist at present. These should be
produced as a result of Project activities and part of this
will need to be done outside the Project.

4. The service aspects of the Project are seen as, having both
a short-term and a long-term function. The short-term
service function should- be seen as an intrinsic part of
the development of the Project. The long-term function, for
example, the setting up of more permanent resource centres)
should be kept in mind by the Project.

5. The Conference approves, in general the recommendations
presented on the service aspects of the Project. In
particular, the suggestions for conducting trials of
Project materials and the- principle of localized trials
in various parts of Australia are endorsed. It suggests
that the function of such trials is greater than to provide
feedback on materials as it involves aspects such as
teacher-education and State involvement.

ROLE OF THE STATES

1. Continuous exchange of r_elevant information should be
maintained between ASEP and State Advisory Committees and
other curriculum bodies. In particular, the outline plan
for the development of materials by the Project should be
made known to the States as soon as possible to enable
syllabus committees to t_ ake Project Jevelopments into
account.

2. State courses- of study should not impose constraints on the
Project's overall aims and objectives.

3, Tfle entire program of ASEP materials should be planned, and
developed as -an entity. The existence of- JSSP materials
should impose no constraint on the Pfoject.

4. To allow for different entry points into secondary school
in terms of age and primary science background and for
variations in time allotment to science in junior secondary
grades) it is important that materials for these students
show maximum flexibility, and should not- be too closely
identified with any particular grade.

5. It is anticipated that the aims of ASEP will usually be
best achieved by materials originating within the Project;
but existing curriculum materials should be carefully
scrutinized, used as a source of information and ideas and
where appropriate, and adapted or used to supplement ASEP materips.



ROLE OF THE STATES (contd.)

6. There should be a free interchange of ideas and interaction
between ASEP and other bodies or individuals engaged in
related endeavours. From the beginning ASEP should
encourage teachers to report ideas and experiences and
submit materials for development by or in collaboration
with- the Project. ASEP should also explore ways of
involving teachers in the development of the materials.

7. ASEP should give due consideration to the importance of
Public relations both within the teaching profession and
in the general community. Advantage should be taken of
opportunities provided by interstate conferences e.g.
CONASTA, ANZAAS and professional journals e.g. Australian
Science Teachers' Journal.

8. ASEP should bring to the not -ice of the Commonwealth and
State Governments that the successful outcome of the Project
will depend on the education of teachers in the use of the
published materials and on the availability of the materials
in schools.



Aims

The aim of the Australian Science Education Project is
to design science experiences: which contribute to the personal
and social development of the child,

In particular: the Project will aim to develop a balance
between independence and inter-dependence, in problem solving
situationsacommitment to enquiry a willingness to adapt, to
be flexible in new situations, a concern with the social consequences
of science and technology the childls creativity: and an under-
standing of man2 s physical and biological environment;

The Conferenee has produced a series of guidelines for
the achievement of these aims,

Materials

The materials to be produced by the Project will assist
teachers to help children to learn science effectively, The
materials will provide for differences that exist in children,
teachers and school environmentso An inquiry approach based
on a variety of active student investigation will be adopted,
The learning procedures incorporated will have a sound theoretical
basis and will take into account modern theories of child
development.

Evaluation.

The education of teachers to use the materials has high
priority, and the' involvement of teachers and teacher educatf.on
institutions is vital to the success of the Project. The materials
will be critically reviewed by scientists, science educators%
and, social scientists to ensure validity Trials of the materials
will be conducted in. all States to ensure that they meet the needs
of children throughout Australia. As a result of the evaluation
program planned for all aspects of the Projects information will
be obtained for future curriculum development.

Role of the States

The Australian Science Education Project, is a unique
cooperative venture involving governments and educational organiz-
ations of both Commonwealth and States, The envisaged
continuing interchange of information and ideas on the developm.ent
of a wide variety of materials betmen,the Project and all involved
in Secondary Science Education may provide a significant pattern
for future progress in Australian education.



ASEP GUIDELINES CONFERENCE

SUMMING UP - MR.M.ISOP

My task this afternoon is not an easy one. Headmasters are

seen as a rule as a sorry lot, more to be pitied than derided,

more certain to be criticised than to be praised and certain to

be misunderstood and regarded as having little or no experience

to fit them for their role. I am grateful therefore for the

invitation to join this Guidelines Conference even if my tribute

money must take the form of this thank offering.

As I perceive it, my task is, by ithumming up the themes',

to prevent the fabric of the Conference from coming apart at its

seams. I hope to be light fingered enough to pull some strands

together and to substitute or remove others without treading on

too many toes.

There is no doubt that we have worked hard - and none harder
than Mr Director Howard and his Project Staff. There is no doubt

that we have all had sufficient experience of educational
conferences to realise the danger imminent in all of them of
taking ourselves and our subjects too seriously. I commend to you

the behaviour of certain subsidiary syndicate leaders for
encouraging sufficiently divergent compensatory behaviours to
allow us to recover a healthy interest in the purple curtain of
the night and its rosd fingered dawn (for those who know their
Homer) or for those who prefer Stilton (I'm sorry Milton) - did

all in their power to see that Loathed melancholy of darkest
Cerberus born Was chased hence.

Robert Wilkinson's camera though small has not been unnoticed
and I would seriously commend to you a rubric for the group photo-

graph. In the Centre top in letters of gold should be printed

A.S.E.P.T.I.C. ANTICS
(taken in confidence)

MONASH JANUARY 1970

in the lower left corner the letters

A.P.P.S. (A pristine purity shot)

and in the lower right the letters

FEN.007

We are I see (hear) beginning to communicate with one another,
and so to the problems of communication associated with the 'Project

I will direct my first observation.

The Project has a significant and important problem to solve
before it will be able to successfully communicate its value, its
significance and its importance to, as Mr Ford listed them ....

Governments, Teachers, Parents and the Community. We have
recognised this in part. The Director spoke of living in a wind
tunnel - Mr Wilkinson asked for= explanations of Curriculum,
Syllabus and Course - I suspeet others of us were too shy to ask.

If I were to sum up the proceedings of the conference by
saying:- "The outcomes of the competencies of our four syndicates
arising especially from their appraisals of the merits of the
sequential, hlerarchical and open ended materials proposed as
environmental applications for the extensions of knowledge in
the classroom situation and intended to provide for signal
learnine on the main track guide lines having their origins in



extending to those of French Havinghurst and Guildford, will ensure
in summary the formative, summativt5, cognitive and affective
evaluations sought for a Piaget type curriculum by the all respect-
ive self directed, self evaluative members of the State Advisory
Committees". You would have to agree that I have been listening -
that I have learnt the words but somehow have missed the woods for
the trees. I don't think what I wrote means anything - should I
read it again?

Certainly we ought not to waste time on semantics as so many
told us but equally we must take care to be understood and
unambiguously, so or we will be described in terms such as:-

See the little phrases go

Watch their funny antics

The men who make them wiggle so

Are teachers or semantics.

0.11/INI04110V41111.11....11.011101

The words go up - the words go round

And make a great commotion

But all that lies behind the sound

Is Hebetude Boeotian.

We do have as our American cousins say, a linguistics
communications problem of a very real kind for if we have been
confused or just a little uncertain, how much more so will be
our less interested colleagues and the laymen (and women) in the
community.

I can visualise a restless science teacher wrestling before
falling to sleep with the names of the Educational repprts and
Science Curriculum Projects from which ASEP will be derived.

Oft in the stilly night

When the mind is fumbling fuzzily

I brood abort how little I know

And know that little so muzzily

Etre slumbers chains have bound me

I think it would suit me nicely

If I knew one tenth of the little I know

But knew that tenth precisely

0 - IPS, BSCS,

And what's its name - QPS

0 Martin, 0 Watkin

0 Dettman, 0 Wyndham

I know that each will claim its fame

I'm sure they stand for something

But recalling what it is I'm not.

0 Dainton, 0 Jackson

0 Ramsey, Wark and Hughes

How can I choose? Of course there's Nuffield.



_3-

Arid three A's S and three S - P's

And double S PC's and double S (IPS

Hy mind is letter wracked and ill at ease

Gently my eyelids close

I'd rather be good than clever

I'd rather have my facts all wrong

Than have no facts whatever.

Observation number one then is:- Communicate or perish.

Observation number two is:- Know your client - for just as a
wise child knows its father hence the origin of the clever
little bastard - so too, I believe, a communicating Project is
wise to know its client.

As a Headmaster, as a parent as a taxpayer, as a teacher
may I suggest, with all the humility associated with Headmasters
at the very least - the child (pupil) is not the Project's
client - rather is he (she) to use one of the dehumanising,
engineering analogies we seem to use so easily, the raw material
of the educative process. It is our business as educators to
design experiences for him and to compulsorily expose him to them.
Parents are clients of the Project for they are as a rule unequal
to the task of educating their children and being so, delegate
their responsibility to schools. We ought to recognise this and
in accepting the responsibility exercise it wisely, being careful
not to become like

The old woman with notions quite new

She never told children what they should do

But hoisted the covers right over her head

When people explained -where her theories led.

We know what we mean, or do wee when we talk of a child
centred curriculum and we have done well to guard against the
dangers of letting the child choose.

There is nothing like instinct - fortunately.

I suppose the plumbers' children know more about plumbing
than plumbers do, and welders' children more about welding than
welders.

Because the only fact in an implausible world is that all
young know better than their elders.

A young person is a person with_nothing to learn, one- who
already knows that ice does not chill and fire does not burn.

It knows it can read indefinitely in the dark and do its
eyes no harm.

It knows it can spend six hours in the sun on its first
day at the beach without ending up a skinless beet. And it
knows it can walk barefoot through the barn without running a
nail in its feet.

It knows it doesn't need a raincoat if it's raining or
galoshes if it's snowing. And knows how to manage a boat
without ever having done any sailing or rowing.

It knows after every sporting contest that it had really
picked the winner. And that its appetite is not affected by
eating three chocolate bars covered with peanut butter and
guava jelly, fifteen minutes before dinner.
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Most of all it knows that only other people catch colds
through sitting around in draughts in wet clothes.

Meanwhile psychologists (Project writers) grow rich writing
that the young are ones parents should not undermine the
confidence of which.

I suspect as many of you do and Dr Vickery does . curricula
for life, but in suspecting let us not forget that though our
society no longer expects our school leavers to become hewers of
wood and drawers of water it and our Governments will be very
worried about their investment if they leave school as hewers of
water and drawers of wood.

glagrlatkanutwjavIlizaa

It is vital I agree that the Project provide for differences
in ability and for movement from one kind of material to another.

I have been moved by the concern for the disadvantaged and
for the under-privileged child shown by more than one speaker.

I am perturbed that much less concern has been shown for the
disadvantaged or underprivileged teacher.

Most of all however am I concerned that ASEP will discover
too late what every member of the oldest profession in the world
knows It cannot be all things to all men. As we have talked
about these matters touching on individual differences I have seen
a danger that ASEP will/may prostitute its resources.

I suggest to you that underprivileged children exist in all
our schools - even at Cranbrook - and the correction, compensation
for this lack of privilege is both costly and time consuming
which makes its correction more costly.

The physically hungry child in the slums is less under-
privileged and disadvantaged than the emotionally hungry - the
unloved in the homes of the wealthy whose two or four or six
"parents" see the trappings of our culture as substituting for
their affection - "You have your bike - your transistor - your
portable T.V What more do you want?"

The underprivileged illiterate has his counterpart in the
underprivileged frustrated foreign language speaking immigrant
rich and poor. And just as George Bernard Shaw suggests in his
preface =to Major Barbara it is impossible to convert a man on
an empty stomach. So too would I suggest it is not really
possible for ASEP to introduce to science the underprivileged
without a very expensive supportive program of assistance.
The stopped tongue and the closed ear and eye of underprivilege
have their origins in many wells of darkness. The cost of
unstopping and opening will be huge. It cost $165 to teach a
non-English speaking 14 year old Czech boy, English, at
Cranbrook last term - we= charge $200 a term for day boy fees
and the State estimates that it costs $300- per pupil per annum
to educate a secondary pupil.

Relief for that boy depended on two things happening - a
sympathetic teacher and a school which recognised the problem.
Money existed to pay for his 12 week Laboratory Course - it came
out of his school fees.



I have mentioned earlier the underprivileged teacher. I see
a very real need for the Project to concern itself with his relief
for he will affect hundreds of children adversely day after day
unless he becomes a hatter teacher.

The disadvantaged teacher is at his worst not out of date or
in an ill equipped school. He may be. But he is more often
characterised by never having seen himself as cammatlaa with
his pupils, their parents and his colleagues but rather as
dominating, controlling, directing and at worst I suggest as
manipulating them. He is unaware of Bubers I-thou relationships
and possesses only I-them, I-it conceptions of his role. Such
teachers are more numerous than we usually admit, and have small
spirits. The problem for ASEP is not only to put good materials
into their hands but to try to enlarge their spirit as well.
How can we persuade such teachers in Herbert's words that -

The man who looks on glass

On it may stay his eye

Or through it pass

And the Heavens espy.

How can we convey to them what is conveyed by the symbolism
of a baby's hand in its mother's, which is used by the training
college of which Madame deVits was head in Belgium or the figures
of a pupil and teacher holding hand on the A.I.D.A. medal?

Sir Eric Janes (Lord James of Rushholme) was reported in
1962 as saying "The whole problem of science education is beset
by two major difficulties. The first we- will surmount in time.
It is simply ignorP,nce of what we should be trying to do and how
to accomplish it. We shall go on pegging away and sharing our
knowledge as teachers have learned to do. The second difficulty
will be harder to overcome. The most Imnututilmalaa factor
in this as in all kinds of education, is the quality of the
individual teacher."

It is right that ASEP should be concerning itself with
providing experiences for pupils in our schools which will allow
them to grow and fit them for their places in the 21st Century -
that is challenging enough. But what Dr Radford and others
have not reminded us is that many of the teachers who will use
ASEP materials in the near future will still be teaching in the
21st Century.

If I may quote Lord James of Rushholme again . this time
from the conclusion of his Wallace Worth Memorial Lecture (31.10.67)
"We need more and better teachers. The only solution I can
really offer is as difficult to achieve as it is easy to state.
We delude ourselves if we think that new techniques can ever
be more than aids - necessary, valuable, but still aids. We
delude ourselves if we believe that unlimited research in
education will provide a series of simple answers for education
in the new world, though some such research is necessary. But
in the last resort, if our education is to get better, as it
must, it will get better because it is carried on by more
educated, more sensitive, and more human people who are not
afraid to emphasise the social and moral relevance of what they
teach. Universities can help to provide them by encouraging
some of the best people to go into the profession of teaching;
the State can help not only by the financial priority it gives
education but by basing its estimate of the outstanding teacher
on his personal qualifications and his own education rather than
on the jejune criteria of specialised competence in certain
techniques; Society as a whole can- help by its attitude to the
teacher, and I mean the teacher, and not only the administrator
or the educationist. The teacher bears the greatest



responsibility of all because he has to realise clearly that the
career he has chosen demands from him in the modern world a
continuing effort of self education.

And it is only by such effort that he can hope to discharge
his multiple obligations, as on who transmits knowledge, who
stands for certain values and who encourages at any rate some of
his pupils to that constructive and ruthless questioning and
those bold imaginative visions on which material and cultural
progress alike depend."

21222ragtillJatagkat.121111

I believe this also is a major one and as serious for ASEP
as the problems of more and better teachers.

It has been an exciting week - taking part in the establish-
ment of guidelines for the development and growth of the Project.
For the first time in Australia the scientific method, of which
Bacon spoke and about which scientists have known for a long time,
has been recognised by the Government and will in time be by our
people as the best way to generate more and better achievements
and transformations in the teaching of science.

As you/we have discussed the possible aims, purposes,
objectives and materials for the Project I became increasingly
disconcerted. It seemed that ASEP was becoming more and rote
like a scientist bachelor who, wishing to marry set about the
task of finding his future wife by proceeding in the way we have
done to formulate his proposal.

The Project he wished to undertake and for which he obviously
felt sufficiently funded was clear enough but what were his aims?
What were his purposes? What were his objectives? And what
would be the expected outcomes of his stated aims, purposes,
objectives and outcomes? What criteria should he use in setting
up aims, purposes, objectives and outcomes? How would he
evaluate the effectiveness of his Project?

Who of all the single girls should he approach first? Need
they be single?

On what basis could he rank criteria such as blonde hair
ahead of red hair, and sweet lips ahead of red lips and wealth
ahead of brains? Should physical criteria loom larger than
sociability factors?

And having chosen the object of his scientific passion
what then? How could he court her without knowing her likely
response to signals such as

May I press my suit

May I kiss you

Darling my hands are cold

and how should he evaluate responses such as

Of course - the iron's in the kitchen

Of course - you may kiss my foot

Of course . why not sit on them.

And how could he know the signals were unambiguously interpreted
because there were reports of one suitor who while pressing his
suit had been given a dollar and told he could gut what he wanted
at King's Cross - the laundrette.
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He had heard too of American agencies who chose secretaries
for business men using task performance criteria and evaluation
programmes yet who often had their clear choice of a Miss Jones -
typing speed 110 words per minute, shorthand 200 words per minute,
single and 1f3, rejected in favour of a Miss Venus"- typing speed
25 words per minute, longhand 10 words per minute, single, 22, who
always wore a sweater to the office.

ASEP at present has much in common with our bachelor. Value
judgments will have to be made - not all the data on which to
base quite arbitrary decisions will be available now or in the
future and information about other Projects will be both illuminat-ing and confusing.

The members of this Conference are, on my observation, as
well qualified by experience, interest and intelligence to accept
the responsibility they are charged leth - the recommending of
guidelines to the Director and his executive staff. They are aswell qualified too as any I know to report clearly and confidently
back to their States and Teachers' Associations that the Project
has begun well and promises in the next five years to make possible
a significant improvement in the quality of science teaching inthis country.
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CLOSING REMARKS t22%11121211Egaulagaaillgi

It seems a long time since Robert Wilkinson came to ACER
in 1964 and asked if we could look after the preparation of
educational materials to give substance to a new syllabus
which the Universities and Schools Examinations Board here had
blessed, after a lot of hard work by a Standing Committee and
a small ,rimary grant from the Myer Foundation. We expected
then to rave up to six people for a few years for a four year
syllabus.

We finally had about that number, but only by the good
graces of the Victorian Education Department, the sweating of
blood and tears by Project staff in getting scant funds from
industry and from foundations, and a quite considerable debit
balance in ACER's account books on JSSP. But the near one
score of units of materials available and the practical proof
to Governments that this kind of full-time endeavour got
different results, was important.

It seems a long time, and it has at times been frustrating-
ly slow time since those of us who were then associated with
JSSP took up the then Senator Gorton's promise, and ACER arranged
a week long meeting in Melbourne in 1967 to thrash out= the details
of a possible submission from South Australia, Tasmania, Victcria
and ACER to the Commonwealth, had that submission approved by
Ministers, and got it to the Commonwealth early in 1968.

It has seemed a longer time still since the Commonwealth's
part-acceptance of that proposal (part - because, we had
anticipated complete financing by the Commonwealth) in August
1968, and financial and other negotiations have appeared to drag
with leaden feet at times.

Yet I think few of us would have dared to think, in 19654
that in early 1970 there would have been a Conference of this
kind with its purposes so clear and the collaboration of all
possible partners so definite and'so cheering. Our time
perspectives need to be long ones, and our patience well nigh
inexhaustible, but historically important events do eventuate
given good will people able and Willing to take advantage of
events when their promise is seen, and optimism. This has
been one of those events, and it owes much to many peoplev not
all of whom are present. Organization is important, but
intelligent collaboration is more important still*. The
Committee of Management and the Project staff, and ACER as
the day to day manager can see this Conference as a real
converter on the power line of a highly significant Project
in national educational planning. It has set precedents and
standards, but only because of the willing cooperation of men
and women of good will. Thank you all.
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I thought it might be worth leaving this poem with you, because

I think it is relevant, I think as I said, to the children fes whom

this particular project is being operated.

Once I did not know the birds were described,
classified, observed, fixed in their proper localities.

Each bird that sprang from its tree, passed overhead, hawked

from the bough,

was sole, new, dressed as no other was dressed.

Any leaf might hide the paradise-bird.

Once I believed any poem might follow my pen,
any road might beckon my feet to mapless horizons

any eyes that I met, any hand that I took, any word

that I heard,
might pierce to my heart, stay forever in mind, open worlds

on its hinge.
All then seemed possible; time and world were my own.

Now I know that each star has its path, each bird
is finally feathered and grown in the unbroken shell,

each tree in the send, each song in the life laid down -

is the night sky any less strange; should my glance less follow

the flight;
should the pen shake less in my hand?

No, more and more like a birth looks the scheduled rising

of Venus;
the burn of a -wing in the wind more startles my blood.

Every path and life leads one way only,
out of continual miracle through creations fable,

over and over repeated but never yet understood

as every word leads back to the blending original Word.

Judith Wright. To Hafiz of Shiraz

It has been the purpose of the Conference "Let there be Light"

and I think it has been achieved.



While accepting tha fact that the result of the teaching and
learning of the mat arial pzoduced in the Project will involve the
accumulation of a body of science knowledge and Proic?ss, the problem
remains as to what should be the crIterioll for selecting the experiences
to be presented to the students0

A science discipline is a highly structured body of concepts and
principles with an elegant "line d development". It seems to me
important to resist the temptation to use this structure as the
major selection criterions though this is not to deny the Importance
of this knowledge for the TAMA*

An alternative approach is to recognize :_tat science is not
primarily a body of knovledge but a form of activity - a rational
and ordered. deliberate my of changing the environment (for good
or for ill):

In this situation it seems Possible to leave the direct learning
of science as a body of knowledge to et; best the tertiary institutions
or at least the senior school classes5 and concentrate on the
interforce of science and the environment physical bioiogiva4
social psychological) as the source of units and "content" areas -
allowing the structured pattern of the sciences to emerge only by

Adent" as it were Thus a unit on 'The concept of acidity"
not marranted, whereas one on "Water - ma and hard" iso

What then happens to the problem of sequential skills? 1 think tha
problem of sequence and "essential" knowledge must not be overstressed
at this level of educationv We need a hard look at just what Science
knowledge is most worth and how little sequence we can get awgylrfaho

The danger of "life-adjustment courses is self.evident but perhaps the
Pendulum has swung too far and needs readjustment along such lines
as suggested by the BSCS new guidelines for grades 7 to 10.

Atf I 11..



VIEW 1: EXPRESSED BY R. SEEPHERD ON THE AIMS

If ASEP merely produces materials to enable children

to learn scientific knowledge it will achieve nothing that

hasnit been done for the past 20 years,

That there is a cc -4e of basic scientific ideas which

students must learn may well be a relic of the assumption

that science .education at the junior secondary level is a

preparation for later study in science

Children live in an environment which ?as been transformed

or created by the applications of science; and their 'science

education" could well consist of learning how some of these

changes have come about, and developing an interest and

concern t6wards the consequences of the scientific endeavour..

In this process of doing this$ the children will inevitably

learn a great deal of scientific knowledge,

Ron Shepherd

21st Jaglam, 31270.

Au! 141,0e..,



SOLE SUGGEST3D .41.213131-Z'S TO THE tillI1.3" BY IL IITLSOIT

101 Science classroom experiences should contribute to the

Personal and social development of the child.

In particular, they should aim to develop

a balance between independence and independence

in problem solving situations

a committment to enquiry as one of operation

in life situations
a willingness to adapt, to be flexible in new

situations,

1,21,3-.3 Accept

IA The disciplines that-qualify as sciences are many and

varied, Most sciences are still at the ::cage of em)irie

generalization. Some have riot reaahed this stages Some

have gone beyond it But it is felt that such second

and third order descriptions of the environment:, if they

become major components of content for grades 7 and 10 will
unnecessarily restrict the range of experiences of students*

Further, it is felt that such theoretical formulations are

of little concern, or use in the lives of ordiviau citizens,

So it is believed that modes of enauiry, not 2big ideas2,

Should provide the secondary criterion for selection of

content.

(delete)

106 Suggest last sentence read

"Cognizance must be taken of the needs of

all students~-"

.11 tf



CRITERIA FOR SELECTION OF vSOCIAL ti AND PSYCHOLOGICAL2

MATERIAL FOR vSCIENCE1 LEARNINGS

In general, I believe the raw material for social and
psychological learnings should be the behaviours within the
classroom itself, the interactions among students and teacher,
and within and between class groups as they go about their, tasks.

Such behaviours are an integral part of a living and learning
situation. As such they are a part of the students immediate
environment and are amenable to objective irvestigation2 discussion
and modification. If learning is the ultimate aim of the classroom
experience, it would seem reasonable that the learning process
itself, together with inhbitive or facilitive conditions, should
itself be a matter for scientific investigation. Techniques for
the investigation of such planning are available (e.g. Encounter
group techniques - National Training Laboratory), but many teachers
would need special training before they would utilize the techniques.
Such social behaviours would become a subject, for investigation
either when students themselves considered them matters of real
concern, or when the teacher believed that valuable learnings would'
acrue from such discussion.

A further justification for such investigation is this . that
if science is concerned as a method of enquiry that should be
incorporated by students as a permanent mode of behaviour, then
there is a certain dishonesty in limiting such behaviours to
investigation of physical and biological phenOmenon; for in life,
most people have far more opportunites for scientific behaviour
in personal interactive situations, than in more abstract physical
and biological areas.

In addition to the above, of course, units relating to such
matters as effects of drugs, have a valuable place in a science
programme, Such matters would not normally occur directly as
classroom 2a data but they are matters where personal decisions
of great importance, having a basis in scientific knowledge, will
be made by many students.

Noel Wilson

.-33Q. s A if id..



',11.7IT PIN TH'E CRTYEP1A TqA1 rELIIICTION OF THE SCIENCE-LINKED
13X0.,T.IE-iTES THAT SPOULD Col:STITUTE THE SUBJECT HATTER OF

THE 141 roERTALS9R

ASSUVPTION:
'The materials to be produced will be in eunitse,
eblocks7, qmodules1 or what have you.:

23 AIMS:
The aims of ASEP may be classed as follows:

231 Extension of the pupills horizons as they relate to the
external world of space and time, and of manes place
in all this.
.e. the structured and dynamic body of knowledge",

from which the JSSP has selected as illustrating:

the external world . (astronomy & geology)
how the constituents of the external world

interact - (physics)
the special case of the interactions between. atoms

& molecules - (chemistryl
the biological world and manes place in it

(biology);
and mangy s interaction with his physical &

biological environment,

22 Aims associated with the methods, processes, tools etc.,
whereby acientists acquire this knowledge, and exploit
that knowledge,

Aims associated with the history of science and manes
developing awareness of his environment*

Aims associated with personal attitudes iN integrity
suspension of judgement etc,.

Aims associated with the development of some motor
skills and communication skills,

2,3 Development of attitudes:
between tan and tan
betwemman and his environment

JUS.TIFICATION OF THESEAIMS;

3 . Aims 201 can be justified on. the grounds of:

3,10. survival - of the individual and of the race;
3,1.2 desired type of society to live in;
341;3 interest,

32 Aims 2.2: can be justified on the grounds that they
contribute to the first aim, 201; and also on other
grounds that they are good things in themselvs
presumably because certain attitudes 07,0:ma,57.0s)
more conductive to individual and social survival
than- others',

.*33 Aim 2,3 can be justified on the grounds that they
lead to survival in the long term,

Note that in dealing with attitudes between man
and mar

-/
and man and his environment. it would be

proper uo assert that an- adequate knowledge of
man and environment is a pre-requisite to rational
decisions*



THE niqui, COUTRIBUTIOH OF SCIENCE:

4.1 Aim 2,1 can onlz be achieved by science experiences/

c.2 Aims 2.2 could also be achieved by other types of

experiences.

4,3 Aim 2.3 must be based on. science experiences if it

is to have a rational basis and not be mere authority*

COHSEQUFNCP4S°...Lv

A

5.1 A course that does not achieve Aim 2,1 could not be

called science because that is what science IS.

Th31. Q.E. not to say that such experiences would have no

values but that they cannot be called science*

If you have a "Science" Curriculum, then the science
must, be such as to hold the respect of scientistsJ.

If the ''science" is not goocyor is not sciences then

it will not hold this respects and the consequence of

this would be tragic,

1jETHODS TO ACHIEVE THIS

6,1 Criteria for selection of "science-linked° experiences ,....

6.,2 Who decides the criteria, and that are the criteria

upon which they base the criteria?

70 THE JSSP APPROACH:

''Scientists'* to state- what is the science in the
various areas at the present time;
no consideration at this stage as to
whether this could be taught in schools?

or whether it should be. taught;

- indicate that portions they consider to

be °essential°, and what concepts etc,
are vital,

"Educationalists" . to state what are the methods of

learning etc, 'at are likely to be
fruitful and to- state methods of

as and evaluation that are
likely to- be successful,

'Tractising - to state in the light of their past and

Teachers° pilot experiences what is likely to be
successful with pupils;

. to set out the "tactics and techniques"
the "logistics of the classroom" which

will be needed,

7,,2 These groups a"le not mutually exclusive; and each group

is a "necessary" but not "sufficient" conditions for

fruitful endavour,

The practical priorities seem to be for the Scientists,
(aided and abetted by the others at times)t to set out

some items relevant in the areas considered,

The Scientists then meet together and see what links

between their various areas- oan be traced; and what
pre-requisites they are assuming,
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reqr.in certain skills etc04
fe'PtA. certain preocesses in

:1:17 set out' .Arfl these mus'; be brought
e-J;le-Irren-cay with the development

Certaii: (,rotorani ts to seen to be excellent vehicles
for peridcalar vroc-z,sses - eog. "instrumentationP; and
others for the developxiont of particulate attitudes, and
conscious effort should be made to cover all the aims of
2,2 2,5 in GOMO part or other of the whole curriculum,'

Based on all this: the first development of a particular
"unit" car, be commenced

The wHter would hope. that, as a result of these procedures,
a fairly nell structured curriculum could be drawn up from
the units preface, This implies of course that such
structure should be aimed at in the selection of the
Proto,unis3 but it does not mean that any lock -step
sequences should be built ino Some minimum a corer should
be develorJedt and various options to make provision for
local rlquire.lents and teacher strengths, The writer mould
d-.?plore 1: he ds7elopment of haphazard collections of isolated
"science exTerieriees".

7,1',f Addendum to JSSP approach:

It mu also be a fruitful endeavour in some- cases to
consider a certain attitude goal - such as "pollutionPt
and to think out what this would imply in the way of
Pre-requisites and to ensue that these are incorporated
somewhere But obviously such units might be easier
to bring in later in the course, when background is more
adequate.

8, .plACLUSIOUS;

The JSSPe of approach is likely to be more fruitful in
achieving Air 2,1 than any decisions a priori of
"criterie for selection"6

Any philoeonby development of attitudes, etc. based on
inadequate kno-:rledge oft or in defiance of the external
universe and of ma.n4s olo2e in it is likely to be
dangerously deficient,

WILKIIISON
21/1/19700



FRIDAY JANUARY 23

Review of the Conference

morning : special syndicate sessions to review

the four main areas : AIMS, MATERIALS

SERVICES, THE ROLE OF THE STATES

afternoon : plenary session to consider, amend

where necessary and accept special

syndicate reports

: summing up by Mr M. Bishop
: final remarks by Dr Vim. C. Radford



e] .1-11: OF 11.1:1In ION PROJECT

The ai s of is tc scielJ2o ex.erien.cee,l, which contribute
to the pel.sonal and ecleiel developnent (),' the Child t.

In particular? the Project should aim to develop:

a balance between independence and interdependence in problem
solving situations

* a commitment to enquiry as one node of operation in life situations

* a willingness to adapt, to be flexible in new situations

* a concern with the social consequences of setence and technology

* the child s creativity: and

* an understanding of mans physical and biological environment.

The following guidelines to the achievement of these aims are
presented:

1 The-materials must cater for individual differences between
students,

The pupil s immediate environment and interest should be one
important determinant guiding the types of materials selected
and the methodology employed,: For some students their
femillar environment and immediate interests are appropr.late starl

points for certain topicso

For some students and/or for some topics ;::etetImeteri,<16
stem from the creation of a novel and relevant environment and
'the stimulation of new interests

The programme should be concerned with helping students to take
their place in society and preparing them to make a responsible
contribution to the society in which they will be adults

Science can be described as both a structured and evolving
body of knowledge and an array of skills by aitich information
is generateda, interpreted and applied:,

some coherence is necessary in the selection and development
of science experiences,;

No one organizational, thread need predominate()

Among the possibilities are

(a) modes of enquiry e.)g6 use of a control in experiments

(b) themes eog.birth control.

(c) conceptual sc?.-aemes e4. particulate nature Of matter

(d) overriding concepts e,,g dynamic equilibrium

(e) historical approach to a topic eog., electricity,

All these are important but the balance among them and their
relationship to the other major considerations of personal
and social development and relevance to the students3 familiar
environment may change from stake to stage and may be different
for students of different ability.

The further studies of students using the mate:ciafs of the
project will to some extent be dependent on them and grow
out of them - but should not dominate the design of the materials,

60 The materials should help both pupils and teachers to initiate
and develop their own enquiries: both Individually and co..
operatively4
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The P2Oject should endeavour to ensure that all Duni is;
irrespective of their abilities at entry to the secondary school,
are able to learn successfully. Therefore it is important thap
as far as possible allowance be made for individual differencesc
Differences that .should be taken into account include thoSe in
reading abilit4 inability to communicate both orally and :U1 writinE
in level of matuzation, in development touards abstract thought v in
interests and attitudest, and in motor skills.

The project should recognize that pupils differ greatly in
their range of past experLdnces and that therefore may dicfcrent
kinds of learning exPerienes should be Provided. Attention
should be paid to the results of poor home and school backvound.

The design of the Project materials should be stch as to
accommodate differences in ,school or - for e-,:amgle

heterogeneous grouping and forms of streaming and tracking.

We recognize the vital importance of the teacher :;hose role
is to festt:r maximum interaction beteen the child and thy: vaterials
provided.

The materials will provide a maximum support to thOse
teachers who require. or seek it while alloving as .much freedpm
as Dossiblp for' creative and imaginative' teacher's. It is thpre--
fore recommended that, 'the roles and task,s of the teacher in each
part of the' work be clearly delineate4 ,thle Physical and other
ddmand6 on teachers beini.dec.reased rather than increased.,

. .
.

The Gonforence approves -in general the 7,ecommendations as
set -*put in APpendix 2. of: the.DaDer prepented by -Ivir.?1, a% Dale.

fl DartiCular the develppment01 sequence (Stages 11 27
ba-sed on P:Lagpt-ls concrete and formal stages is considerled
p'geferable to one based On grade:levels!,

It should be a ma j.or feature Of the rationale that' the
materials assist the pupils to make the transition between these
stages'

Anenquiry. abproaCh ShOuld be uned4 the materials being so,
constructed that enquiry situations result in pupil activity both
inaiv,i;d:ual and group.

Pie; re Form

. Th0.3eatT4.4g 11Wperials_Xepared_pytne P:;.?0j,ect should have
SO rincl thPOP*Prgal 4(14 litei,attwe the 4.0-1up of
psychology, sociology 'education should be a,d'eau.ately examined,
by the Project, Dr.Turner's paper is par :of this ;Literature.
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t : 1 t l!el 1,1!e nature of the materials themselves
given to teacher educatio(?i

evlu;e;en e-.0 other seiv:iees it is recommended that these azeas
71e. no'c ,,f)e-sli:ate:1, zfl s e i'l is exr;ected that a large part of

PCIL,Y:*t.:0 the Project could be uF;ed for these, it is also
0:-.:1 ni!TO that the total resources are nuc restricted to $;12

rTi -1 i j on Oter resvarces -POP finance and services exis /faithta. ed and these should be considered in the initial
rianning o'ji the Projectv

"11::cistin2; sources of baseline data currently be: ng gatlered
.r1-! rny data gathering methodology should be explored for )ossibleu.as, by Y1EP_

A general outline of ew.luation needs should be publiAzed forWornative purposes and for critical constructive comment
:;7:ternal evaluation of the ?reject should be encouraged a.: )d linked
elleve-possible with the interests/needs of the Projects

Sore of the evaluation instruments and procedures the Project
14J21 rewaire do not exist at present;. These should be produced
.91.1 a resu:1; of Project activities and part of this will nef4 toL. done outside the Projectz

The service aspects of the Project are seen as having botha shcrt.--ter and a long-term function*

The short-term service function should be seen as an
Parc of the levolopmezt of the Project: The long... term fiv:Ict:i.(sni
rPor ezample, the setting up of more permanent resource cew:Te4
sLould be kept in mind by the Project

'Jo endorse the present guielines for tria:ling Proer,",; materl:
and the rrirciple of :localized trials in various parts Ix: Australia'

tie suggest that the function of trialling is greater than towovide feJiebock on materials as it involves aspects such as teach°education and State involvement,

_13 s1 A tf alD


