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AUSTRALIAN SCIENCE EDUCATION PROJECT *
GUIDELIMES CONFERENCE

The ASEP Guidelines Conference was held at Farrer Hall, lMonash
University, Clayton, Victoria from Sunday 18 January to Friday
23 January 197C.

General Rationale

At the Conference, a set of pxoposals 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
actlons,

The Purpgses of the Conference

The purposes of the Conference were to

1 present proposals and feasible possibilitles to meet the purposes
stated for the Australian Science Education Project;
2 formulate guidelines and recommendations to help detemine

the direction of development and evaluation of a science education
program for grades 7-10j

3 determine the roles of the states and state bodies in the Project.
Matters Considexred by the Conferepce
Five main topics were considered:

1 an overview of Australia's educaticnal 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, Howard's
paper 'The Purposes of the Australian Sciencge Education Project!,
presented tc the ASEP Conference on Monday 19 January 1970.
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SUNDAY JANUARY 18

Official opening by Hon. il. Bowen QC, iiP,
ilinister for Education and Science, followed

| by the first conference paper.




AUSTRALTAN SCIENCE FDUCATION PROJECT
GUIDELINES CONFERENCE

OPENING SESSION . SUNDAY JANUARY 18

The Minister for Education and Scicence, the Honorable
Nigel Bowen QC, MP, was introduced by Mr T.J. Ford, Acting
Assistant Director of Sccondary Education in Victoria,
Vice-Chairman of the Committee of Management.

A summary of Mr Ford'!s opening remarks appears belows
Tn an initial statement he apologized for the abscnce of the
Chairman of the Committee of Managoment, Me A.0. McPherson,
who was unable to attend due to recent illness. In his
remarks prior to introducing the Minister, lMr Ford expanded
on the ideas presented in the following paragraphs:

Contrast can be drawn betwecn a "Philosophy of Things"
and a "Philosophy of Ideas" and words of common usage such
as materialism, permissive socicety, altruism are related to
these philosophies. We seem to be in an era where Things
overwheln Ideas.

Tt is difficult to make convincing measures in the field
of production of Ideas, consequently the Project may never be
able to make an adequa%e measurc of its own siccess, may hever
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.

Tt <3 my privilege to welcome The Minister for Education
and Scicnce and to ask him to formally open the Confercnce.
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 beczuse of
its diversity it does not come to uncompromising situations
nor to compromises which producc a nebulous charter for the
Pgoj%ct. I belicve that we can guarantee you an optimistic
start,
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OPRIING ADDRESS
- The Hon. Nigel Bowen, QC, MP, Minister for Education and Science

Mr 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
fpuitful 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.

Tducation in Australia these days is a very large enterprise,
as you people would know, There are more than 9800 schools both
Government 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, distinet from capital, Australia-wide
in the 1968-1969 year was approximately $800 million, and the
estimated expenditure of the 1969-1970 year $900 miliion. If one
added the capital cost in the first of those two years, it was
$o04 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 ¢tudent 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 4% in a
relatively short period of time and I feel quite certain that that
figure for retention in secondary school ir that age group 1is going
to continue to rise in the years ahead. Now this develcrmment
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
childron 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
enrolmen%s 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 3u%, the secondary school population
increased by 121% in the same period. In the same period
primary enrolments increased by only 43%. Now this in i%self
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 Governmen% is well aware of the
pressures coming from this burden wnhich has been imposed.

i daHe
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Another important aspect of the currcnt 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 havebeen extended @s by the Wyndham scheme in ew South
Wales ) has broadened considerably. How 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 systens,

Now in the past when the community at large was able to afford
not muc.a more than a rudimentary education for its children,or most
of them, the question of what to teach was rsually answered siwmply
and fairly directly, The school syllabus was geherally centrally
determined, extrciely detailed and rigidly enforced, There was
not nmuch 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 wperhaps rows of
pupils seated behind desks, the teacher before the class equipped
with chalk, blackboard and even in some cascs a cane, possibly
wearing an academic gown for respectability's sake., = The chalk,
talk and drill was the nethod and sometimes the pupils even chanted
their lessons in unison, I can remeiber a chanting of verbs in
Latin and so on. The main erphasis 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 our fathers and our
grandfathers! generations bear testimony to the rise in educational
standards of their day. But characteristically mankind has nct
been content to rest on past achievements and standards and in the
classrooms in the last few dccades we have witnessed great changes
in approach and in method.

I suppose ir the first place the gradual improvement in teacher
education has lessened the necessity for education authorities %o
prescribe every aspect of the school syllabus. Suggestion has
tended to replace preseription. Teachers are now being encouraged
more to make their own selections of material denending on their
pupil's interests, and their own areas of special knowledge, At
the same time psychology has shed some new lisht on the learning
process itself, and more importantly, on the nature and extent of
individual differences in type and in the level of ebility, This
nas led, I suggest, to a shift in emphasis from teaching to
learning, or as I would prefer to think,to a more balanced
reletionship between the activity of teaching and the activity of
learning, Now old-time conccpts of cducation saw the teacher more
as dominant, almost as an actor performing before an andience, the
child recep%ive 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 21l an individual,
and his intellectual, aesthetic and emotional development is the
essential purpose of the education.

S0 we see memorization of facts per se giving way to the
understanding of concepts, relationshivs 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 vhich, multirlied many times
over the whole field of education, the community has to pay in
order to support current tronds, modern trends in teaching,

"y
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We are witnessing also an exbension in the scope and purposce
o schooling beyond inccllectual development alone towards a
censeious approacih to the formation of attitudes,and this is only
realistic,  Thc school child spends upwards of 6 hours a day at
school and at the secondary level,  he probably sponds several
more hours a weck on school work,and the situations he meets with
at school and the materials that he studics there and at home are
bound to influence his attitudes, probably permancently, It is
incumbent on educators thercfore to cnsurc as far as they can that
the young person is cncouraged to develop an outgoins 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 referrcd are
desirable and that they should be supported and reinforced., A
rising level in the education in the zommunity is essential to
Australia‘’s continuing development, and I am not referring solely
to the gross national product. I would cmphasize the importance
of strong and purposeful cducational prosrammes in the sciences and
technology which have played so vital a role in chabling mankind
effectively to turn resourcecs 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 currcntly concerncd
and are going to be dealing with in this Confercnce is directed
towards that end.

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

For one thing, thc sum total of knowledge is cxpanding so
rapidly, Ve are told that the amount of information available to
the literate world is doubling cach 1% years or so and no teacher
on his own can kecp up with this, Indced I don't think teachers
arc fed as well as say a lawyer, with law journals constantly
corning out or as well as a docitor,

For another, research efforts in say psychology, education
and related ficlds arc resulting continuaily 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 unusval, but in the
circumstances I have becn 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 rangc of consultants

is obvious,and this is not to deny the right or even responsibil-
1ty of individual teachers, as I said, to innovate in their own
fields to meet the particular problems thcy are confronting, I
am not advocating a return to the centrally-determined prescribed
syllabus., On the contrary, I believe it is incumbent on those
working on large-scale curriculum projccts to provide for a wide
range of individual differences to take account of the desirability
of some diversity.
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What I am suggesting is that a major curriculum revision is
only likely to bs successful if it is undertskcn on a broad scalc.
The present Prime MNinister rccognhized this when, as Minister for
Education and Sciocnce, he offcred Commenwealth Government involve-
ment in curriculun development. The States, of course, arc
primarily responsiblc for their own efforts in this fioid, but the
Commonwealth Gowvernment 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 bty 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 evperience of far more students. Indeed, the future
of science curricula which will flow if you come up with fruitful
guldelines which are tThen 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
tines, 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 rela%es 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! own life, both in the future and in the
here and now,and students will reject quite rightly that which they
rogard 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 scnse of curiosity and wonder in the world around
himg such that he will strive for its preservation and better-
ment,

_ Thirdsy, I believe that the school should encourage the child
tc involve himself in society and to feel a concern for his felloww
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 iLnat he has a worth-
while part to play bo%h in the school and in tue 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 oprortunity to plan the use of his time and to select
activities. It is no good having a secondary school systenm
that produces s tudents who, when they go on to the university -
a very narrow section of tﬁe world - find themselves conmpletely
unable to cope with it. 5till less, to produce people who come
out from schools or universities to a world which is materially
very aifferent 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 1like to end my remarks by saying how pleased I am that
this Conference is in fact being held. The concept cf 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 adeguate planning in terms of overall
objectives, approaches and riethods can hardly be overemphasized,
I feel confident in the outcome of the Conference and of the
Project as a wiwole, 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.




TREMDS AND ISSUES 4 AUSTRALIAN SDUCATION SND THEIR
IMOLICATIONS S0 THE PLACE OF SCIENGE 1M AUSTRALIAN
SECONDARY SCIHCOLS

Y. C. Rediord
A S E.P. C.nferencs, January 1970
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This paper is one man’s attempt 1o isolote from the flux of
cnarga of the last decade some of thoss items wnd clements which he seas
a5 having most significance for thoss in the next decade who, in secondary
schools, will be concarned with leavning science and learning dbout sciance,
or 'with setting the conditions which will make that learning expeditious and
officient.  Significance, that is, for the taught and for those who teach
them, - -

I wont first to discuss the social context in which secondary
sducation tokes place, because schools and what goes on in them cannot
be divorced firom that context, and in fact is determined %o a great extent
by ite I wart then to discuss trends cnd issues ot the system level,
refariring particuiariy o contrary tendencies in cantralization, to
relaxation in prescription, to the development of a national out!ook.
A considaration of school and class organization will follow. It will need
to ba concernad amongst other matters with ths increasing freedom and
autoiiomy of schools, with the reiation of curricula syllabuses and coursss
of study to community and individual needs, and with intsgrated curricula.
Teachers will then be deait with undsr aspects such as the quality and
exient of raining and preparation, their dilemma in cnoosing betwssn
cbloctivity ar nautrality and commitment, their role in cheosing expsriences
adapted to their studens ond the community thay come from, I will at
aepropriate points reiate the matters referted to to the purposs of this
conferencs « Science aducation for the junior secondary schoof punil.

The Social Context

I bagin therefors with o discussion of what I think are some of
the impchtant features of our social context which education cannot ignore.

We live in o political democracy with considerdole freadem of
exprassion and considerable freedom to convinca others, if we can, and nesd
to; of our poird of view.  We have some say in the social and other policies
which guide o reguiats our private and our public life. Our belisf in the
svsiem rests uponr a faith that men and women can make rational decisions
when prasented with crgument and counter-argument, ars able to recognize
and then to separate truth and falsity,, are willing to sesk cut evidence or
o suspend judgment in its absencs, can racognize that often thelr
Judgmeris betwean possible alternatives rest upon gets of vailues whilch ars
cnly partly the distiiiation of their experiencs and can therefore often not
bs wholly buttressed by evidence, end can accept that although social
conditicns affect behaviour in ways that are largely preditable, there are
stiil many aspects of human behavicur In growps and in society which are not
pradictable with any certainty.  Social and economic policies by their
nature e ferward locking, and new policies rarely have exparimental
evidonce about results to uide thame They may ba, of course, and often
ara, based on facis collecied over time in on unplanned way, or on facts
gathered specifically, and according to a plan, as a basis to detetrmine
poticy.

Far such a system to run with moderate efficiency and with
satistaction to all, it needs people with many different kinds of competencs
according to the lavel gt which they operate - aovising on policy, determining
policy, Inplemonting it and Just plain Hiving with it which is what most of us
nave to do. it i3 for the last named level that the great majority of us must
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bs prepared by our schoal and post school experiences. Some few of

us wiil bs as expeit as the advisers and the policy makers : the rast of us
will have Gt cur disposal, in eopraising the quality and effect of policies,
powers of observation, ability to crganize and interpret cbservational and
oiheir data, cbility to communicate orally and in wiriting, willingness to
organiza and o use the social machinery available to us to discard, or to
alter the policy, or fo find it good enough to warrant efiort in its
improvement,

I have spoken as though the matters of concern were public
gevernmartal policies only.: I do not want to limit them in this way, because
there are policies operated by our commercial a-d industrial concerns, our
commencial mess medig which ars under minkinal social control but which
affact our present and future life and about which we need to exercise the
same kind of competence in eppraisal that we should exercise constantly
abeut pubijc policies,

By the time thay leave scheol the majority of the population will
have had all the formalized and extornally controlied fearning of any
subject, inciuding science, that they will ever have, Some will dubblie
in special fields, some will continue parsonal and private snquiry in
matters of interest, but for most their future contact with those aspects of
the study of the structurs and operation of inanimate and animate things,
which wa at present deai with as science, will be liniited to the occasional
newspaper, magazine, or television programmes. Given this situation
shat contribution can the scientific knowledge, skiila and understonding
obtained ot school mdte o the sffectiveness of an individual’s participation
in our society?

Becouse of the complexity of the society we live in, and the
great variety of problems, policies, and social ond other piractices
affecting the individual in that society, educators have responded by trying,
befare the majority of children leave school s to give them some understanding
of a number of the fields of knowisdge upon which those probiems, policies
and practices rest. I do not hesd in this setting to go into detail of such
facets as heaith, consumsr education, the study of society, the exprassive
and creative arts, the study of literature cnd of communication, and the study
of science sither in its severai disciplines or in integrated form:. Nor do
I need to explain further other mors general objectives behind the selection
of the sum of e school experiences : the objectives of developing the
attitude of interest in further study and learning, ths habit of enquiry, the
practice of suspended judgment on decisions whaeras this is possible until data
is available, the acceptance of the need often to cet an the basis of reasoned
analysis o {data because it is not possible to conduct meny social
expsriments in miniaturs,

The informed and participating citizen is a pirrctean figure.
Thers is no immutable Yormula for his craation by forma! education. There
is no doubt that becous: informed public discussion of the problems
constantly arising in it is regarded as essential . in the kind of society we
at present prefer, aind becuuse thaess problems cover the whola gamut of
human knowledge, ths trend in recent vears has been towards as broad on
education as pessible, and as iittie specialization as possible, up t= at
least the end of the tenth vear of schooling. We are uncertain as yet about
the respective places of knowledge of facts, general izations, principles
and so cn, of skills in using them, and of the attitudes and hedite «f thought
that grow with and upon them, «  So far as science is concerned, it tokes
its place in the zurriculum of studies and experiences because the routines
of our lives, and the very oiganization of our society, rest on gpplications

of the knowledgs it has acquired, andbecauss we riow have no doubt that befars

the end of this century, and well within the lifetime of the children we are
intending to afésct by owr detiberations here, increasss in knowledge and

in its gpplicurions wiil aiter those routines and may requira some
reorgonization,  To leave a participating citizen ignorant of the nature of




ihat knowledas, ot feact some of its Key concepts, and of how these have
beern coquiicad and out to uss, saoms 1o us to be inhuwaan.

B G, wWells usad to weite stortas® Eronowski wrote in 1956
Si= which tedl alspont anginaors administered with justice o soctety in which
Utrw paog e haed noinm_g 1@ do sz‘cep;: 0 be nonpyY. But ¢ worid run by
czectalisis for ths ignoram is, ond will te. a slave world, By lsaving
sc:enca to be ths vocotion of specialists, we ars betraying democracyo.:o®
{Quoted in UNESCC"s Courier August=September 1963, P.62)

More and more are staving at school longer and longer.. Ws ars
not guite at ithe stage where we can clalim thxt the folk-hero iz o who Ias
ragde his way it the worid despita ths fact that he left education before hs
conwleted his postgroducte studies, but te Idea is thersl

Wo live in ¢ time of rapid chcmge it the use of machinery ‘o hsl Lo}

us 1o control ond to Les our anvironment in order to m\prove the comfort of

~ Hving dand the spesd aid offectivensss of the wort we do for that
pur‘posen To understand thot machinery and to serwce it, to improve upon
it for the purposes it serves, 1o davesiop new applications of availcble
krowledgs of notuire, mat ard machines ~ and to understand and improve the
opsration of the muny new controliing, executive and servicing functicns
that have deveioped along with the machinery, we have needed to deveiop new
skilis ol to impirove o old ones. It is difficult to krow whether~ it is these
nasds cieng which hevs fad © a rapid increase in the average {angth of
schooling, or whether other factors have alse had somu influsnce, or whether
it is the availability of children with longer schooling which has led to the
iifting of qualifications for many cccupations entered direct from schooling
a3 wall as those expectsd firom those erdering higher sducation,

1t is not easy to lnow whethsr it is specific knowledge, or skiil,
which Is looked for by employers or those providing furthsr or higher
aducation and if so at wiht level; or whethser it is some combination of
physiological maturitys 1&2;11;:39, sccial poise and gareral knowlsedge which is
soughi « 2ither because it is sufficient in itself for present and foreseen needs
in the particular oscunation (wmch Is imorokoble) or becmise in the employer’s
vicw {and probably experience) this combination is a good predictor of
abitity 1o Ieuriy the snacific o\,cupauonai skitls, and to deal successfully with
e further study required to gdvance in the cccupation.

if specific gkill oy Krnowladgs is sought we do not seem to Know
whiat 3t is: if it is the levsl of personal development, we do not know what part
particuiar subjecis play: 17 it is the oredictive valus of the combination,
the weights of the several sisments are wiknow:. In s sttuation it is not
possible t© kiwmw what e spacific valua of any particular subject is unless
it is required a5 a preraguisits to further stwly of the same sublect; even
then wa nsed 1o be certain that the further study requires the preliminary
work and cannoct proceed without it

I find it difficult o separate, in my own thinking, ths responses
to the two related trends of longer schooting for a higher propcrtion of the
population and the demand for higher qualificstions. The wrends have been
towdrds a more general curriculum in the early sacondary vears,a nd for
elther adaptations of existing courses, or the develcpment of different courses,
for those finding littie success in dealing with courses designed for those
aspiring. 1o further education beyond Grade 40,

There have besn two principies embedded in this trend, sometimes
implicit rathor than explicit.  The first has been a comblination of  bellef
In the value of a common and a gensral education for all a0 that there would
hea g common basis for communication among ths members of the Australian
community and of ¢ balisf that while at school the adolescent should have a
dagree of success in studios that were relevant to his assessed needs and
appircpriate (o his obility and to his desire to benefit from school, The
second principle hag.bsan to keep options open for cppropriate later studies
a8 long as possable, so that thosd  continuing 4o the end of saecondary
schooling weuld not be penalized by Mistokes in earlier selection of subjects,

Ny



It is not difficult to discern incrsasing doubt about the
suitability of much of the content of the subjects that still form the staple of
secondary education and whether the gredter part of the curriculum in

the secordary school is relesvant to the present nesds of the majority of
adolescents,

And as a higher and higher proportion of a generation completes
secondary scho.1 and entsrs o greater variety of cccupations and of tertiory
Institutions, with new and diffsrent neaeds and courses from those to which
we have been accustomsd, there is less disposition to accept the purpose of
the last two years of secondary school as mainly a preparation for a termingl
examination which qualifies for further study, aid to see those years in very
much the same light as the aarlier onss ¢ that is, concerned with o gensral
education primarily concerned with the developmment of the informed and
participating citizen rather than the informed ard aspiring menber of
tertiory educated elite. We heove passed through, or are nearly through, the
transition phase beiween o conplete secondary course designad as
preparation for tertiary stiitizs and a complete secondary course seen as
ona of geheral education for all= a transition stage in which the first part
of secondary was ssen as on 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 and errors, or for the intensive arxi deeper study and
understanding of particular areas of knowledge, or for the development of
greatar skill in performing some process such as artistic or verbal
communication, o the interpretation of the performance of others, The
specific needs of those aiming for further education will not be overiooked,
but they will be more varied thon they were, and the prestige of ths studies
they undertake will be less exclusive, although still important,

The technology which applies to our human condition the advances
in knowledge macle by scientists anywhere in the world, is ubiquitois and so
are the problems which it has created.  Many of them have been unforeseen,
and the il effects of uncontrolied use of knowladge have been slow to appear,
Whether they have creatsd problems or not, the uses of knowledge through -
technology have changed, are changing, ad will change our environment:'

I belisve the awaraeness of tha effects of the uncontrolied applications of
knowledge, and the applications in ways not foreseen by those whose work
produced the knowledge and the ways of applying it for humon purposes; have
ied many scientists themseives to a commitmet to several interrel atad views:

That knowladge is no man®s preserve and that its use shouid benefit )
all regardless of affiuence or rctionality;

That those who produce the knowladge cannot remain indifferent to

the uses to which it is put, ond have an obligation to speak out about
its uses,

The passionate ssarch for truth to which they are dedicated must
be accompanied, many fee!, by on equally passionate concern for ail humanity
who are heirs to that truth.  If, as seems true, the other studies engaged in
by schools do not tead o such concern, then thoss who teach ond learn of and
about scisnce 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 adbout such matters as
pollution or conservation is not, they believe, enough : neutrality and lack
of commitment to improve current s jtuations are not acceptcble,

This may not be clearly enough documented yet to be a trend} it
Isy, however, a real issus, and one that I believe ro attempt to taach science
can now ignere,  On it, a stance must be taken.

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




of observation, anaiysis, interpretation and presumdably experiment as
have been usad with non-human materlals ond by scientists with the same
Kind of training. I find it difficult to bolieve that a study in depth of
atomic fission is a preparation for resoiving problems of urban renewal,
or of synaptic wransmissicn a preparation for resolving the probiems of
human aggression. The idea, however, does raise the issue whether
gcience as at present conceived as a school subject ought to be more
widely conceived to incorparate mony aspects of what we at present cail
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 probiems to ba censidered and the principles, genaralizations
and syntheses to be dealt with?

Scientists themselvas need to be aware of views abor* some of
the spectacular achievements arising from their work. I have time for
ssveral only. .

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

Raiph Abernathy 3
* A socisty that can resolve to conguer space, to put a man in a place
.-f whare in ages past it was considered that only God could reach «coo
deserves both our acclaim arxd our contermpt , . acclalm for
achievement and contempt for bizarre social values, For though it
has had the capacity to mest extraordinary challenges, it has failed
to use its ability to rid itself of the scourges of racism, povenrty
ond war®

Lewis Mumford :
"Any square mila of inhuabited earth has more significance for man’s
future than all the pldnets in cur solar system, It is not the
outermest reaches of space, but the innermost recesses of the human
soul that now demand our most intense exploration and cultivation oo
The prime task of cur age is not to conquer space but to overcome
the institutionalized irrationalities that have sacrificed the values of

lite to the expansion of powa>, In all its demoralizing and dehumanizing
forms,

There are many other aspects of the social context that I should
deai with at length, but will not because of limitations of time, I merely
list them as necessary for consideratic and for the working out of
iﬂ'p! ications,

We are mors concarned than heretofore dbout the underprivileged
fomilies and the children who come frrom them, and mors familiar with at
least some of the deficiencies and differences in language, in concepts, in
modes of analysis, ond in attitude, which arise because of the relative
poverty of such families.

Our adolescents are closer In experience to adults than we were
as adolescents to ocur adult senlors, and orobabiv more ithowledgeable,
Their out-of-school experiences are probably more sducative, in all sorts
of ways, than we-can understand; their awareness of tachnology and its
effects andl their readiness to accept that knowledge is constantly being
added to, makes a potentially very ready group ; to work witho

L.ifelong education is as yet for most of us a theory rather thon
a reality, but there are altready occupations which we knew which have
almost disappeared, and many that we know nothing of at present will be
engaging our children’s children, Change In needed skitis, innovations
in organizing knowledge; and greater leisura for the use of personal skills
in the service of private interests will require the slaboratién of post-school
education on o part=time as wel! as a full=time basis. We caon look to our




scndols baing much more extonsively ussd, and much mors exponsively
squipped, to esrves such necds, ard it is inconceivable that in such
sattings schoo) edusation witl not bensflt from the more direct associat nn
o3iween schoul end community.

Lastly, schools ars now opetating in a context of public
Concarn oot sducation which hus not been experienced for many decades
past. Farerts ars divided in their visws. Some are satisfled with what
ihelr children are doing, ond how sy are developing, Gthers are not,
Thess whe are dissatisfied have, for the most part, had thelr dissatisfaction
wistted, if not initiated ond developed, by professional reatization cnd
dizcussion of the gons batwean rocognized possibilitios and actual
achievement.  Although most,of e dissaiistastion is ot present directad
to material things, not ail of it is, and there is a growing intsrest in the
naturs of curriculum and in the specification of its objectives.

System Trends

May I move riow to trerdls and issues at tho system level, As
I indicuted sariier, I wont to dool with apparently contrary tendencies in
planning end in curriculum developmant. The cpparent contradictions are
these between tha gro wing involvement of the Commonwedith Government in
matierrs relatsd to non-tarticry sducation, and the increasing freedom baing
glven to schools in all kinds of matters: betwsen the growing sense of the
nsed for co-ordination and conw's! over developments in tertiary education,
other than tecchers colleges, at both Commonwaalth and State levels, and
the girowing sense of the need to give more responsibility to local communities
and o tha ocat principals end stafis of schools, in primary and secondary
sducation. I referired 1o themt as woarently contrary tendencies, because
I do not think they ure redlly opposing ones.. What I think is happening is
that centralized control as wa have known it, exercised through the States
in regard o primary and sascndary schools, teachers? coileges, ond some
aspects of technical tertiary education is being increasingly felt to be
inefficient by all thoss involvad because it makes insufficisnt uss of the
capabilities of qualifisd individuals ia.the institutions which are the kernel
of the prrocass of education, whiie we are still saeking out those matters on
which in the intarests of the pupils, o studsivts, co-ordination is necessary
to ensure real sguailty batween the Institutions,

Economy of scale, radonalization of resources, efficient systems
of control are being expounided on the ons hard by raanagerent thecrists
concarned with government ard industry, along with the encouragarnent of
initiative ond the dovelopmerz, thirough respongibility, of individual talent.

In eduration administrative theory appears stitl uncorigin of itz stance as
regards the professional freedom of the individual teacher and the degree of
control o be exercised by the community over his activities,

Because we have become accustomad te look hard at centralization
ot State levels, ond 1o seek out ways in which greater fresedom con be given
to the individual school ahd teacher, we are prona to jodk with suspicion at
any moves which appear to imply control, or direction, o~ co~ordination at
the national level, tending to see in thesa, at a point more remots from
diract concern with students than a central State authority, a reinposition of
a type of control vhilch the States gee. it nacessary to ioosen, if not to
abandon.

Yet at the same time thers appears to be growing steadily a
national outicok.  Collaboration betwsen States is increasing ond
consultation betwsen Commorweaith and Statos is bacoming a matter of ncurse
on 0N incressing range of matters. Profassiona! colicboration is more
frequent : people move more eqsi ly across State boundarias 1 ideas are




common property as they have not bazn before ¢ Carberra is in the news
mera frequanily ¢ tha very conflicts between State Premiers and the
Federal Government undertine that we are one country and undsrsicore
the irrelovance of State boundies in many issuss,

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 subject areas, or the gelection of arsas of study where subjects
are not popular, We still of course for the most part develop curricula ard
their separate parts on a State basis because that is how our systems are
organizad, and overall systam crganization is on a similar basis. Any
moves to decsniralize adniniswat lon, or to give fresdom to individual schools,
are still within tha framework of State laws and regulations. The trend is
clearly, howsver, towards more coildboration betwesn cuthorities in the
assveral States © ensure that ideas and experience are shared, while
transfarring within the States greater ond greater responsibilities to
cormmunity and to teacher,  In much of the colldbocration tha Commonweal th
plays no part, and never has done so, but the establishment of the Ministry
and the growing intarast in education both initiated by ard forced on the
Commo: wa Jlth Government has produced mechanisms for collaboration batween
governments which sncourage and facititate it, AsI ses it, therefore, we
tend 1o *hink 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 adminisiration has the right to choose what it should do
doout curriculum in tarms of its components, its, preacriptions on content
and times of study, and its organization. If the unit of administration for
curriculum is e State, this may mean prescription of a course of study
increasingly at the junior secondary level for particular courses it meons
that choice of caurses of study in particular subjects is the prerogative of
the school, with advice and assistance bei ng provided by a central
administration through consuitancies ond advisory systems, and the provision
of uniform facilities, 1 believe thers are several issues here to which
insufficiont attention has baen given, and I can refer only curscrily to them.
One is tha case for and against a centwrally prescribed as against other
approaches to school curriculum, with complets freadom to the individual
school gs the other extromae. A sscond is that of evaiuction when freedom is
widespread; ond associated with avaluation the applications of educational
sanctions. A third is thapreparation of teachsrs when freedom for the
toacher is a reality, Bohind all of these is the function of the community’
a3 a whole in determining objectives and allocating resources, and the
extertt to which it is prepared to allct responsibility for attaining system,
school and subject or speclfic content or process objectives to professionals
with vorious rospensibilities.

If it bs hald that G schoo! selects its objactives, is It within any
ganaral framework, and whore is this to be found? Who builds it? Who
is the school « principat, or all or a segment of staff, or parents, or pupiis,
or some combination of tham?  If a teacher may choose what he tedches,
and to what end — which is implied in most of tne statemants one reads about
freadom in choice of curricuium - ara there no {im its or checks except his
own? Are any controls nesded? Ars there any at all, ar are there
controls by colleagues in othor subjects, or in his own subject, or in his own
particular group of colleagues if he is a membar of an integrated general
studies or integrated curriculum programme? It is all very well to say tha
one should trust the professional intagrity of the teacher. I would ~ but only
because I think there is still soms general consensus about objectives,
We can give fresdom to an individual school or teacher, 1 think, only within
such a general cansensus, Otherwise we give tco much power ovsr othar
people’s lives to an individual who can be idiosyneratic 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 wers being guided In idiosyncratic ways.
In the extreme form it is not hard to see this aituatior:

A teachoer who is naver evaluated by any competert colleague,
who is frree to teach what he wants to, when he wants to, for any
objactive he chooses, to children who are conpelled o atterd,
who have no means of knowing whather their fare is good, bad or




indifferant, ond viho have o form of external evaluation to
;vefer 1o, whzio tnero is 1o "mariket judgmant? en a tsuchery
-ond digmissal for incomgatence Is rare,

Truly wo place a tramendous reiionce on pre~service sducation, In=sarvice
aducation, and professional imtegrity.  They must be very gocd Indesd to
glve us the equanimity we should have that all children are receiving o
broad education of good quality ard not a nareow conditioning based en a
very iimitad offering of knowledgs and experience.

ngarirg Taoachers

Those who prepare tsachers for thelr work in secondary schosls,
10 teach scionce, have no sasy task, and must, in fact, live with o great
deal of uncartainty. I am not referring to the scientists as such, deating
with science and teaching it at tertiary level in universities, in institutes,
and in coileges. I know thot many of them are uncertain goout what
should be in thair courses, and what sore of person cught 10 be coming
cut at the end of it, But by and large few of tham have expressed publicly
any concen about what 1 think are the principai objectives - to prepare
seimaone Wi kriows enough cdout his carticular brand of science to be
cble o cpply it usekilly,

1t is those who are preparing scisritists of this kind to teach
children cbout science who must be uncertdine Thsy must prepare their
students for situcations ranging from following & course to ¢reating one, from
the most formal teaching situstion to the most unstructured one of Joint
saeking aftsr knowledgs,  They must be concsirned with alternatives in
methods of presentation 1o human subjects ranging in understanding from
cemplote lgnarance and naivets to somathing often like sophistication and
masteryve  The preserntation may be of conient or of precess, it must take
full cccownt of the differert noeds of ths children raceiving it, their different
modss of learning-and their different rates of learning, while ot the same
time it must answre some degrse of cominch underrstanding, . Thay must
propare a teachar to tolts conpiete responsibility or to be a'member of o
toam taking responsibiiity at o perticular level or forr some aspects only of
a courss ranging over various age and form levels.  They must help them
to a inors complete understanding of the fundamental concepts and
knowledge and gkiils rolating to the discipiines in which they have spent thsir
tertiary study, and, in terms of the view I took sarlier about ths social
concern of the scientist, 1o be irformsd abcut the social consequances of
currert applications of the krowladge of their disciplings, And as thougn
these compiexities in preparation were not encugh thase teacheirs must be
made competert te evaluats their own performance as teachers in terms of
thair chosen objectives, through measurement of the growth in knowledge,
skiil; understanding and attitudes in their students.

The trend over recont years his therefore basn away from any
specific methodology of teaching, with more attention being given to the
naturs of the child and his noeds, ard to the precesses by which scientific
knowledge Is added too  The issus is still what is tha best combination of
knowledge, undsrstonding of process, and cttitude towards science for each
individual student, it sclence is to be a crucial factor In his develcpment as
a person.

Well, there it isc  Let me recapitulata, briefly, the trends and
Issues I have referraed to.

Ratasio




P R AP LU PN
Cormsinis ons

™

Too {rfo asd o zor et rg cltizen is recaiving meore
codners oo coaral adoseiinn o equlp him o nelp to formutate or

to Lodesicod oF o ovsiucts policras ond prasticss in the scoiety of
vidol fs lo oo coove pert. 10 addlnien to general qualities such as
chHticy 0 assezs ond wiersrot svidence witich sofance s arempting to
cevelon, gpacific krowledge s bzing civen of ha key concests of sciercs
of viieh the epplicatiors are ¢fiecting the routines and orgontzation of
AR oEpsonal @ socin! Uyes,

Mora educaticn is being soughit by mors psople hoth for the betiar 1
qualificatiens pooded for an Incracsing range of professiona!, technical ard |
eervics Jobz, ond for @iz quolitications oxpected for many of ihe johs which !
In sorlisr yeacs wars adequotely hondled by those with jess education, ond |

for tale general educclion. Thers is growing doubt about whether courses

of sty of the traditiona kind ere nacsssary ovsn for preporatory studies |
feir thoss procesding to fusther sducation, and growing certainty #iat they !

are et the bost for the ganaral educaticn reguired by the incressing numbers
stayirg o to eonplels sscondary sducation but without seacific further
giady i mind,

Tre flrst three or four yeers of sacondary education are no longer
$39n Us Neasssartiy preparatary for s iast two, but are sstring the fashion
o mere and mors studies of a gsneral natwre in e fast two vears,  The
crincipio of practost benefit for the greatest numder is, as the percantage of
a goneiration conpisting secondary education increases in size, teading to
a raappraisal of s noture and purposaz of the curriculum of those final years,

Seientists os no ionger content to be neutral on social issues ‘
orising from thelr werk and the increased knowledge it brings. Toeaching
about the social ernssquances of applications of science is becoming as
Inporiant of teas ing sclence and Goout its  applications.  And cpproaching
social probloms with the procodures which have added to krowledga in
inonimote or nonetunan noture is being advecated by more of the latter kind
of scientlstc  The Inclusion of thosu aspaets of social science which uss
procedUres aocepiadle as fsading to permensnt additions to knowiedge, as «
sart of the study ws colt science Is Hikeiy to ba an Issue of considerdle
momsit In the mot 105 distont fuiure.

Conseri with ths deficlencies of the underpriviieged, awdreness
of e sinaller goe Between e sducated adolescent and the adult of lass
education: and somawhat wider experisnce, lifelong educaticn, and pubtic
schcars with e kind of serson "put owt? by the education system are all

Futmy we

wends cordaining issues which concern axperiencas in sclence.

Crregter frosdem is baing given to individual schoois and teachsrs in
choice of coursss td oppircachss.  The extent 1o which this is compatible
with equality of cpporiunity for all pupils is an urresolved issue, So too :
is the exient w which tho individual tegchsr can express an idlosyncratic :
vigwpelnt exesnt within o gensral fromework of consensus, The prospective
tedacror under iteicge nseds industion inte a very complex set of skills in
both understanding and action.  Methollology in presentation is no longer
anougn,  Individugd child nesds, cpplications of science, and the soclal
cansequances of such oplications must now concern every teacher, and |
thersiore play d part in his preparation, just as does an understanding of the
elaticn of studies in science to other school activities.

May I conclude on thls notd,  Not all subjects ars International
as 1 believe scienco Is or can e, The lenguages of science and mathematics
are unlvarsal,  Just as there is no such thing as regional science or a
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regicnal mathsmatics.. there is ne such thing as national scletce and
national mathematics. it is @ parsonal view tnat probably chly through
such studies, with dus strass piaced on the lack of national boundcr-lies

in them, will the deep conviction that mankind is one govern nolicles and
practicas in al human offairs.  Then, parhaps, we will learn live ond
to work togsther without regard to national bourdaries, as we will, I hopo,
work in this wesk<iong masting without regard to regional oneso
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GUIDELIIES CONFEREICE - JAIUARY 1970

Some Trends ard 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
STUDENTS

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

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
anid independence of judgment.

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

5.

7

TEACHERS

1. ILonger 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.
ke,

5e

6.
7e

8.

%e

10,

1.
2.

3.

Higher percentage of young teachers.

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

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

Desire for greater independence ard autonony,

Growth of vrofessional feeling, Rise in importance of
subject associations.

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

CURRICULUM y
Change in Primary School e.g. Science, iaths.

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

'Relevance! of subjects, and of content, under question.
Relevance for what is Eég clear,

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

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

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

General education rather than specialist preparation appears
to be pgpular with teachers, but the community is unsure
about it,




Curriculum (Contd.)

8.

9

10,

11.

9.

19,

METHODS

iore attention to individual differences but uncertainty
about how to deal with them,

More pupil activity and independent study.

More classroom discussion and inter-pupil self help schemes.
Relation of method to architecture of buildings and the
plarming of accommodation : libraries, laboratories, stores,
equipment itself, movement space.

Specialist versus General Teaching including Team Teaching.

Tvaluation of achievement and relation to methods used with
individual children,




10,

11.

12,

13.

1,

1.
2e

3.

e
SYSTEM AID SCHOOL

More autonomy for principal and staff.

Decentralization, -

Removal of external examinations and of frequent assessment,
SOt L

Deve10pment of 1nyserv1ce educatien. .

Personnel relations being studied more closely, and role and
expeditiousness of commun¥eation given.more attention.

New methods of curriculuf innsvation.

Improved facilities and data fdr planning, 1ncluding research,
Diversity in tertiary institutions and questioning both of
the mode*of prepardtion for then and the nature of their

own offerings._ Greater attention to transition period and
its problems. SRS SRV - '
Centraiizing veérsus Decentralizing tendencies,

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

GEIERAL

Questioning the role of the school as a social and educational
institution,

Greater public and political interest in and concern with
education.

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

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

5e

6.

7+

9+

10.

e

Relationship between educational effort and social and
economic development.,

Interest in general parposes of education and the tension

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

WCR

January,1970




IONDAY JANUARY 19

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 THE

AUSTRALIAL SCIGHNCE EDUCATION PROJECT

Appendices A, Ministerial press release.

B, Organisation chart.
C. ASEP committees.

D. Project activities.

1 Introduction

l.l The Commonwealth Minister for Education and Science, in
a statement released on 30th Hovember 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 %road 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.k It appears necessary, at the outset, to state the beliefs
of the ASEP executive about the phrase "curriculum development!,
We believe thatcurriculum 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 chiid. 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 natiomal
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 naticnal 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 outcoies of learning exper-
iences in science, and by structuring these experiences in a
mz2aningful 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.




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 wnich a science course, in the usual

sense, could be arranged.

1.6 The executive believes that curriculum developient 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 will cause interactions among all the elements,
If the correct stimulus is applied,progress will result. Whereas

the Project will not attempt curriculum development &b initin,

it will apply a stimulus resulting in curriculum development.

2 THE PURPOSES

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

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

2. to carry out such evaluation of current practices
in a c¢ross-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 eachers
interested in Project mate.ials but who may not
be using them in the trial situation,

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

242 The executive internrets 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., TFurther, the contributors
believe that whereas each purpose is of vital importance it is
essential that an adequaie proportion of the available effort
pe devoted to the development of instructional materials,

2 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 THE OPPORTUHITIES AVATLABLE

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 vhom a relatively small proportion
will be employed on adminis%rative and unskilled tasks. An
early estimecte, 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 bpreparation of masters
and the printing, collation, packaging and despatech of this amcunt
of material will be a formidable task,

3.3 4 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 cudio-visual technician,
exemplifying the advantages of pooled resources, should ensure
high quality products.

3.4 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 anpear to be
numerous they all cater for the needs of the Projecrt.

3.6 At the grass-roots level are six State Advisory Committees.
There is a Central Advisciy Cormittee. 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 lianagement has final responsibility for
the Project,

3.7 Appendix C gives further details of ASEP committees.




Consultants

3.8 Provision has been inade for the employment of consultants.
The Project will determine the nuaber and &inds of consultants
as The needs are revealed.

Facilities

3.9 Tunds 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 plamned duration of the Project provides very
limited time for initial planning. This Conference wvas
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
executive,which might constitute the value judgements on which
the work of the Project will be based. This Conference should
confirm, amend or add tu 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 living,
is part of living. We believe that 1living 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 tc do
more than sample the possible range of educational experiences,
At least in respect of those pupils who leave school =arly 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 essentiel that
we establish criteria to enable us to determine priorities.
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L b e belisve that sclence nov has a unique obligation to
mankind arising fro. the fact that it is the basis of technology

and is therefore regronsible for having nrovided the vpportunities
for the generation of social issues such as pollution and the

road toll. Ecience cducation :wust, on behalf of science, accept

an obligation to nake its contribution towards resolving such
issues, Science education can :lake a special contribution through
the development of an inquisitive attitude, a respect for evidence,
aitld a rational process of decision-making.

Science in the Junior Secondary Curriculum

4.5 Ve beliove 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 experiences to occupy up to
20 per cent of the time a child spends in Grades 7-10 in i wree
States, and at least 20 per cent oif the time he spends in urades
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 vody of knowledge relevant tc 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-., We
believe that exploring the environmment 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 EXxperiences

4.7 We believe that phenomena which can be bresented within
the immediate expericnce of the child are the ones that are likely
to be most meaningful, This is particularly true for children
in Grades 7-10, We helieve that the scientific examination of
phenomena allows children to learn about the world in a number of
different ways. They can learn irdividually as they observe and
operate on learning experiences provided. They can discover that
much of science is haphazard, vith 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 s, they can learn by
gaining experiences with thz processes scientists use, but in
situations which are relevant and, preferably, simple,

4.8 Children can learn, in groups, that other people do not
always see the same 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 abhsolute answers to or complete explanations of
phenomena, and while the facts on which science is bhased may be
constant, conclusions drawn from or explanations of the facts

are necessarily tentative,

1 For a dsfinition of "environment" see Section 4,23

T M e e i
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4.9 They can learn science from the descriptioms and
explanations of others - from books, newspapers, scientists in the
ficld, and in many other ways, .eccnd hand. They can learn to

be critical of secord hand exsnriences, and learn to -ccept them
for vhat they are. They can learn to make sinple checks on the
veracity of second hand descristions, and hence learn the
importance of accurate reporting.

The Science to be Learned

4.10 Chizdren learn the skills of science through their contact
with relevant experiences. To haidle 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 environmmnent 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 ponds transcending subject boundaries.
They can gain an increasing insight of conservation, equilibrium,
crder and randomness, energy, change, etc. We Dbelieve 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 explanations 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 men-induced biological modification of his
genetic inheritance (genetic engineering).

4.1k They can learn that man can modify his enviromnment, 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 enviromment 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 envirommental 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 Tre executive helieves that it can structure learning
exneriences for children to develop thesc understandings and
promote scientific literacy among the students in Grades 7-10.

4,17 e helieve that science nrovides only one way of looking
at the world. That science has links with social science,art,
music, and many other areas, is important, and leads to exciting
possibilities in schools. Por example, motion is not simply a
scientific concept, but an artistic, musical, or poetic one
depending on your point of viev. 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 debends very

much on the teacher, and the level of devzlopment 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 rfuture
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 wve
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 pelieve 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
ve 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 & 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.
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.22 YWe beileve that an important part of a child's developient
in Grades 7-10 is social. Ue bhelieve that the child is seeking
independence ard yel seeking to establish his relationship with

other people. e Lelieve that science-oriented w:aterials can
be developed to furilier his individval and social development, and
to further his unnderstanding that individuals are different in

physical, emutiondal asue sucral Uays,

The FMundamental Aim of the Proiect

4,23 We bhelieve ihe fundamental aim of the Project is to
provide science-linked exneriences which help the child to develop
intellectually. to grow in nis understanding of his environment,
and to increase his ability to cope with any new environment as an
autonomous, self~directed individual., (We use the word "environment!
in this aim, and elsevhere 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 relevance to the child's stage of development.)

4,24 We believe that facts, principles, and concepts 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 enviromments 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 studeats, 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
talke 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 ~hildren in their present environment, and
at their present stage of developient.
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Stages of Develojaent ior which Project liaterials will be
Prepared

4.28 Stage 1. Ve 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 environmmental situations. Explanations of environmental
situations should be ziven only where they arise naturally and
spontaneously from the presentved 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 importent
is that the phenomenon can be investigated - i.e. observed,
described, and classified. The children may even be able to
predict vhen boiling will occur, but to explain it in terms of
vapor pressures or molecular theory seems unnecessary ahd could

be harmful at this stage of development. This first stage, which
is dependent on the developnent of the child, should be very much
concerned with real situations, thé most. important outcomes

being evident in the behaviour of the child as he becories increas-
ingly able to make scientific sense of a new environmental situation
presented to him,

%.29 Stage 2. At this stage, more structured exneriences can
appear. Theimnes based on scientific ideas and relevant to

children can be introduced. The learning of science by secondary
methods - i.e. from the exzperiences 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 ahout 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
alsc to be designed to cater for other students with future
interests outside science,

%.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 ior Stages 1 & 2.

%.33 We believe also that different children (and different
teachers) become interested in different 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) furtner this interest.
Materials will be developed such that children and teachers can
follow up on aspects of interest to them.
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The Role of the ‘Teacher

4,34 The Froject helieves that the most important variable in
the classroom is the teacher. Ue believe that the development of
science materials cannot occur in isolation, and must parallel

the education of tecachers to use the materials. Indeed the
executive sees classroom teachers as having a vital and active

role in all aspects of the Project. Ilot 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 developned.

%.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

%.36 We believe that many excellient learning materials have
already been developed, both locally and overseas. We believe
many of these materials can be integrated wiil 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 ‘rledge
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 stafi have a role in evaluation.

4,40 Wle 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.




5 CONSIDIRATIONS

Hel A number of special considerations will affect the
operation of the Project, Others may have an effect.

5.2 Basically, the resources of time and Tinance available

are considerable. Honetheless they are limited. There will be

a need to attempt to meet many requirements. In practice, it
will be necessary to establish a2 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.

5l The executive of ASEP acknowledges the dangers inherent
in & 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.

565 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 Tt is not intended that this paper should detail con-
siderations of the developmental and evaluative tasks of the
Project, Befor- sse can be considered in detail it is essential
that the ratione . confirmed. #ir Dale and Dr Ramsey will

outline some of vae 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 plaming 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 shecialists in
biology, physics, chemistry and the earth sciences have beeiu
appointed. The executive is concerned that these appointinents

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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6.5 The approved submission stemmed froim an appreciation of
the activities of the Junior Secondary Science Project (JSSP).
This submission, for a variety of reasons, sugsested that the

new Project (now ASEP) should concentrate its early efiorts on

the developinent 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 subaission 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 narallel 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 %hat 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 197%, 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 materials, 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 in Grades 7-10 should learn
some science spurs us on to an effort to deternine what this
science should be. We are concerned 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 remember
that this assembly comprises highly intelligent, highly educated
people, each attesting., through his very presence, to his intense
interest in science o1 education., Those of us who have read
"The school that I'd like", edited by RElishen 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 vhich 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.

6.1k 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. ile 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. 0. HOWARD
9 Jan 70

. -
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LPPEIDIX A

LUSTRALIAN SCILIICE LDUCATION PROJECT

Statement by the Hon. N.H. Bowen, Q.C,, ii.Pe,

Minister for Education and Science

The Commonwealth Minister for Zducation and Science,
Mr Tiigel 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 »roject to be
established in Australia under joint Goveranment sponsorship.
It is expected to operate over five years and has a total
budget of $1.2 million, of which the Commnonwealth will
contribute $750,000 and the States #450,000,

Commonwealth participation follows an undertaking given
some time ago that the Commonwealth would consider requests
for direct support for curriculum development proposals put
forwvard 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 ilanagement for the Project has
been established. It consists of a nominee of the Coummonwealth
Minister for Iducation and Science, a nominee of each State
Minister for Education and the Director of the Australian Council
for Bducational Research. The ACLER 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 acequate advice
there will be a Central Advisory Committee at the national level,
and State Advisory Committees. These Committer:s will be broadly
based in an attempt to provide the best possible information on
which to develop a junior science course approariate to the 1970's,

Wing Comiaander H,O0, Howard, until recently Staff Officer
Ground Training at Headquarters, Support Comriend, RAAF, has been
seconded from the RAAF to become Director of t1° Proaect. Wing
Commander Howard, originally a science teacher. has had wide
experience in syllabus construction and related activities
of teaching-aids preparation, and in testing t=:hniques.

A national "ASEP Guidelines Conference' wi..l be held in
Melbourne in January, 1970, when representative leaders in the
wvarious fields concerned will meet to worl: out the guidelines
for the curriculum materials to be producedl by ~he PrOJect

il S Mbairbeni
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APPEIDIX C

ASEP COMMITTELES

1 The national Committee of rianagement consists of a
representative of the Commonwealth Minister for Education
and Science, a representative of each State iiinister for
Bducation 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 Bducational 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, « number of invited specialists,
a represencative of the Australian Council foOr Educational
Research and the Director of ASEP, is being formed. This
comnittee will function, in an advisory capacity, in major
professional areas relating to the nature of science and the
goals of science education.

L 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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APPEIDIX D
ASEP OPERATIONS
1 The first appointment to ASEP sitaff, that of Assistant

Director, Development, was made on lst 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 lManager 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

> detalled estimate of expenditures for fiscal year 1969-70,
- a difficult task under the circumstances. The establishment

of filing and correshondence systems, the resolution of f

personnel problems and the investiga%ion of needs for

accommodation, furniture, hardware and software hnave been

undertaken, Planning for this Confereiice has absorbed a

considerable amount of effort.

3 Research effort has resulted in the provision of
conside:-able information about nineteen related overseas
Projects, A considerable amount of m:ierial has been or is
being acquired. Study of Australian junior secondary
education nas 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
hasis on which to formulate specific operaticnal 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.
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IMPLICATIONS FROM OTHFR CURRICULUM DEVELOPMENT PROJECTS
FOR CURRICULUM DEVELOPMERT JIN AUSTR/ - YA
!!ZEODUCTIOE:‘

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 wha* is included in my synépsis.

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

: . AN most but not all of the points I shall raise.  However, left as it

f K: ' ‘ is without the addition of weight and emphagis to the many things he
E claimed are possible for the project team and the child, the paper
... does contain contradictions and an impossible clamour oI things to be
" "done, It is the task of this Conference to help give these weights
aggsemggﬁses; and this paper is intended as. one of the resources for
't 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

P i

self.
For example, I will draw implications about such things as ]
§g%che; involvement, and the greativity of the project outside itself. A :
11 not draw many implications #f a detalled nature about ]

garticular types of materlals or about organisational aspects other
P han the role of teachers and consultants, or about how materials

e ) should be produced. I am sure that there are many implications
E abnut these and other gaps in my response that should be drawn and, ;
I suggest we borrow Dr. Radford’s technique of leaving gaps in your "3
_notes to be filied from your own quirks and interests. A

b A second reason why the dlscussion 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 becsuse many of the implications are
.sich that no amount of effort could have produced hard data.

I have tried to take aécpunt of some existing data and for the %
rest many of my other comments arise from the contacts I made, late 3
in %963, when I briefly visited a number of science curriculum
projects, _ .

_ Desplte the lack of data and the subjectivity of my or other ;
individual response to other curriculum projects, I hope we will take q
very seriously sany lmplications of them, A number of projects 3
now completed or near completion such as: ESCP anc Harvard Projsct
Physics are clearly distinguishable as second generation science
curriculum grbjects when one compares them with such projects as
PB3C and BSSC, I certainly hope that:our Project will be as
clea>ly distinguishable as a third generation project in. that it
takes strength and guidance from what has gone before rather then
merely duplicating with Australian dollars what has »een done else-

" where with U,S, dollars or with a lack of dollars,
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Before I go further to comment on some areas of implication
that seem imporiant to meg it might be useful to define a little
more clearly the extent ¢f nard data about other projects. The
1968 edition of Dave Lockard's Clearinghuuse Repori indicates that
only 19 out of 68 projecis possessed ahy research evidence of
success in acnhieving their stated objectives. The report makes if

; abundantly clear that these projects, marking among other things

% a quite new involvemeni of sclentists with teachers and educators
in curriculum developmeny, were unable or unwilling %o. devote the
same kind of effort and enthusiasm to evaluation as to development.
On the other hand it can also bz seen that one of the marks of a -
second generatlon project is the greater emphasis placed on
evaluation, I shall return to this latesr,

b s s e i .

The evaluation data from the projects themselves is almost all
concerned with what Seriven has celled formaiive evaluation as
distinct from summative evalwation, That is, it is concerned with |
revisions and improvemenis in development ratﬁer than providing |
information about the effectiveness of finished produets. The i :
"7 latter or suumative research is of course of greater interest to ; |

|
|
!

us or to any other persons meking deeisions about adopting or not
adopting a curriculum. 4

~ F et M o ekl s i v S sonie s

8 out of 46 science Erojects in the Report indicate some
summative study but only % are known to havs used a research design
in which subjects were randomly assigned to the axperimental and
control groups,

Philosophy gbout seciencs and seience curricula

Turning now to a particulas type of implication, I willl first
consider what we might call in Jack Ford'!s opening words to the
Conference, the field of ideas.

Some of the previous curriculum projects have been marked ' :
, by the fact that, as well as producing materialgs, they produced a . :
f dialogue and debate about science curriculum ameng the large 1umbers' :
- 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,such as Brunerts Process of ,
Education and Towards a Theory of Instruction or the Gozls of the ‘
1 Correlatign of Elementary Sclence and Maths by EDC, As the outcome. |
| of the dialogue led people like Schwarb (BSCS) or Rogers (Nuffield) |
or Karplus (SCIS) to Formulste a viswpoint sufficiently clearly |
that 1t stood by itseif as a worthwnile contribution to the aims, |
and methodology of sclence educaiion. This ¢reativity ontwards
does not exist In iis entiret agart from the processes of the
project., In & philosophy of the Project a rudimentary form is
necessary to get the processes started, but ir.%ids richest form
i1t has ewmerged znd evolved out of the dynamlc of these processes,
Furthesmore, it is just this philosophy as rmch ag the materials
-hemselves which gives point and purpose to teacher education both
preservice and inservica. .

Twe precent examples of the beginnings of such dialogue in
relation to thlis Project, but unfortunately predating its formal
existence vere the all too brief discussions tha® a number of people
here had in 1969 with Burkman of ISCS aid Romey, now of LSGP, when
they visited Austraiia.

An impiication to me conecerning this point is that this gulde=-
lines Conference should see itself not as the guldelines conference
which contains and concerns all this dialogue, but as the riyst of
a series of such conferences involving a variety of different groups
of people (always with the classroom teaches well to the 20103 o ' !
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I believe too, that if we are to he a third generation project we
cannot hope to plan and produce all this dialogue from within our
own shores, Decisions about setiing aside adequate budget to a%
least ensure the conditions of this dialogue are ones which this

conferance should I beliove 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.

~Jese are ﬁroperly part of the dialogue which we should begin
.here, )

The first gensration projects often made decisions about what
sort of science which can clearly be seen to fawour the individual
nature of the scientific disciplihes and within these emphasise more
or less strongly the content; or the processes. There is also
aevident a genoral tremd which has placed an enhanced emphesis on
building an understanding of the processes and patterns of thought
whereby science or a particular seience r:oceeds, ‘

This trend has been so common among previous projects that it
may also be unquestioned that this prejeet will follow suit, However,
the actual materials that have been produced, the way they have baen
vled by teachers in projedt after project, and the real expectations
.0f those who are jthe next in line as %teachers in the educational
expg:ignce of the chlld belie this apparent agreemert in aims amnd .
emphasis, : : -

é

This project like its predecessurs mist face, (and because of
their failures must face more sericusly) the ques%ions of whether
or not we too believe that it and its materials should primarily
be directed to developing attitudes such -as ‘

l. 'a healthy scepticism regarding accepted knowledge and a
.- willingness to abandon .ideas which are demonstrably
arronsoug’? : '

'or 2°'-faﬁ;ﬁuﬁiiity 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 reéson, 'why one child’s small example
of scientific knowledge should be the same as anothers?.

or aéain do we agree 'that of central impartance to our sciencs .
courses 13 the development in the child of the use of models
in science?,

Horizontal implicationg

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 scierice to other activities with the school and the total

educational experience of the pupil, Examples of this are to be
found "1n°some ‘of thé newer'luffield projects, the Intermediate Science
Curricilun Projéct in Fiorida, and the Scottish déurses for the third
and fourth yearsof their course for the géneral school population,
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o1 tuese and ae loportant one is assosisted with the nrodlzm cf
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tuother. and the cne of relevance here, is the ohservation

that some of the recent projects seem to have ecjflbé further
initiative about teaching and others have oncoaraged it. ﬂmong
tne former are PSSC and among the labter are CHEM STUDY and B3CS.

flow cne reason the
Bﬂbelleﬁbe ani the gresa
‘L}‘ld}' ltﬂ A.xd.b

.t PSSC is in the former calegors
gt qifficulby of Dﬂodu01nr bette
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However, 1 believe there ig another, reason and this i
aSSUhldﬁed with whether curriculum and materials and learn
experiences are closely identified or distinguished.

Jonnson has recently made a helpful contribution defining

a curriculum qvlte differently from its materials and learning
experiences. For him the curriculum implies intent concexniag
instruction - 1t is a gbructured set of intended learning outcomes.

The materials and learning experiences are one Or more ways
whereby the child or the teacher - child relation seeks to obtain
inese outcomeg for the curriculum.

1+ such a stance is taken the project will produce both 3
curriculum (this may be an extensive and ¢ gxemplary statenent}
and sets of materials. AL least Two paral el sets for some
children end purposes would be necessary at least for parts of
the overall learning period,

Tn this way, I bhelieve, it will enhance the chance of thi
9 a 4w a mw
project to be an en 1couragenent of lﬂlﬁldtlﬁv the. a gbtultifler,

Tmplications cone3rning teachsrs in the develomment of a projiect

think without excs pulOﬂr unless it be Scotland wheve rather
spee1ai conditions exist, alL the 01?ﬁwcu1am projects IL.visited
nrhesitatingly said that They had failed to involve eﬂ‘"gh class
room teachers in the pﬂﬂces of development. This was true
whether they werce heavily centralised projects with a small writing
staff, or were ones which had involved scores of teachers in some
Wway. Repeatedly I was told of the beneiits that accrued to
these teachers vho were,; in factginvolved in SUages of The creation
of the materials = bGnGJle which were not gained when 1T was
merely a case of being schooled in the use of a packaged deal of
instructional matbrlai There is even harzd data on this point
from'Uanurg"s studies fopr Harvard Project Physicss

There are many lessons to be learnt here, We need to
increase the involvement of teacne%s in the processes of The
progbcl hy writing conferences, during trials and revision and
by establishing machlner e} heln teachers in local areas to
receive, adapt and use the mate erials when produced.
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are the regional science centres in England.

Both the Project centrally and the State Advis r;y Committess
locally need to give very careful considera tion te these quesdionsg
and backed with an adequate slice of the bvqgetq oscaw-lqb
spitable co-operative machinery to involwe tihe maximum nowber of
teachers,

There is. however, smother set of implications to dwraw from
proiects which relate io the class room teachers. Tmplicit in
many projecks there are, I believe, assumptions about the teacher -
resources available. One group of projects assume that thess |
resources are able and in 1dequaue suppiy. Materials are produced
accordingly, which assume that the learring outcomes aye primorily
achieved by some sorit of tea:her-pupil interact ion, This is the
case in Scotland and in the eriginal Nuffield project for the
grammar gchool child in Engla %de

The other grousy essenbiclly assume that the teacher resources
are inadequate and the learning outcomes will at least to some
extent be achieved fron the interaction of the puplis with the
materials, In this category I place PSSC, I.S.C.S. and J.S5.5.P,

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

Implications regardine the use of Consvltants_and Experts

As well as involving large numper of t=achers in the project
there is anothey 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 vhluablg coNuTri~
butlons to make, Looking roung Aust¢alra with much more limited
resources of experienco to draw upon, I see That this project is
no exception and beeh no more successfuil. The Nuffield projects
and most of the American ones have solved this dropis by a varliety
of flexible arfangemonbs walch have included consultant gy for
special purposes, subcontracting outy and short temm and pard
time involvement of experts.

If this has been necessary in countries with many more
personiel resources than Australia ic seemns hat this preject
should also adopt® sucn LlekL011le to axim se the contributiors
that can be made to it over the next Tive years.

Secience education in relation 1o education itself

One cther implication that T noted in a number of vrojecitsdrad
is their carrent concern that the scieace curriculum pro ject should
be consonart with the directions of education in general.

Firstly, science justifies itself in a total school prugremne
because it contributes things to the goneral education of the child
vhich it doa2: better Lhan oiher ubJecc areas op apnroa*hos

If it is to dv this it can only do¥by being true to lvs own nature.
One aspect of this nauurw iz that Scicnce ¢cse1£ is a so~1a¢ processe
Accordinﬁ { it can make a real con*rvuutxon to the agvewonmenb

of the child as a socilal being. {(Wote thS is not to be ¢ nfused
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, with the question of the social.relevance or soccial responsinility
P of science referred Lo above),

Projects particularly concerned about this eontribution of |

SN |

selence edcuatilon are ESS, Huffield and the new stages of ESGP,

i
E
{ Secondly, there is an interest in Scotland, in Tngland and

in the USA in projects like ESCP that the curriculum prajects

do not omit in their emphasis the recognition in these countries that

education must contain compensatory features.

That is, the recognition thure that educational opportunity

is not achieved by simply providing materisls and other évhra.-
school experiences (vhich may even take account of individual
differences in learning rates). Compensatory education means that
beyond these the curriculum project takes seriously the diffexntial
extra=school environment and eperience 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
s be a consensus of opinion that we have not yetreached a point
' " where compensatory features have beea accepted dz part of nur
education. Rather, Australia understands by equality of
educational oppertunity, the provision of equal minimal rescurces
within the school. None the less by 1975 the voices being raised 1
in poli.ical and educational aremas for us to join Britain and 3
USA in accepting compensation may well have had some success and

tyii gg&ject may well be able to accelerate this acceptance if we
wis °

e e i St

P. Jo. Feunsham
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ASEP_GUIDELINES CONFERENCE

COMITENTARY BRY DR R.S. VICKERY ON PAPERS DELIVERED BY
MR E.O.HOWARD AND PROFESSOR P.J.FENSHAI ON MONDAY, JANUARY 19

I think we weuld@ all as a group be nuch in agreement with
something we have heard from each speaker who has held the floor
to this point: that this is a very significant brealkthrough in
Australian science educaticn. 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.

T 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 night well come up with
sone sort of operational definition for the success of thnis
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 Australia, and second, the extent to which
the Project or its materials are influential, directly or indirect-
ly, in changing the learning experience of s%udents 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 opportuni%y 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 brough%
out several matters which I think are rather crucial, probably
reflecting my cwn 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 end 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 & 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 %or thelr 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
alsc interpret from the rationale that ycu have put forward,
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The rationale implies that there are certain powerful scientific
concepts and certain scientifie nrocessss which should be identi-
fied and which should be part of the repertoire of skills and
information that students toke away from a science programme at
this level. The devcelopment of scientific coneeptsand scientific
processes is I think by definition hierarchical., Each one of
these, for examnle the development of a particular skill, is
dependent on the student's prior acquisition of certain previous
skills. To elaborate very briefly on one of the powerful themnes
which was mentioned in the earlier paper "Energy and its
Transformation", no matter which route the Project decides to
tackle the deveiopment of cnergy 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 concep%s 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 Liearning 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 this Project to involve
tiic bect people that are available in Australia, in the develop-
nent of the materials- I think we should look at the structure of
the Project, the struzture of the preparational materials,so that
we ensure tﬁat 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 tiney financo
and expertise and they form the base from which this Project, the
ASEP was launched, To the extent that the existing JSSP ma%erials
can be incorporated in ASEP, then we are that much further down the
road. We have that much oI our development done, we have that
much of our finance available for meeting other oﬁjectives. 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,y The Earth Science Curriculum Project, Intermediate
Science Curriculum Study, Nuffield Science %hese are probably
the most significant Projects at this level, currently available,
These Projects also rsprésent a bank of avallable resource material,
which we should consider, I think, as possible alternatives as a
starting point for the AéEP 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
nodify 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.s What gre our objectives in ASEP? To what extent

do any curriculum materials match these objectives? This
secnis to ne to be the only criterion that we should use as a
basis for accepting other materials, and I feel quite strongly
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that neither financial considerations nor temporal expedience

should be or is a sufficient hasis for the acocptancc of exist-

ing materials from any sourcec. 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 resolvc 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,
and present some sort of a halanced picture from my viewpoint on
}ﬁgm, but time does not allow, cven 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 ldeas
such as 'Energy and its Transformation', 'Conservation', or some of
the others that have been carlier identified?"  Should the
{ curriculum be hicrarchical in development, pursuing a story line
in which cach learning experience builds upon those which precede
ijt. 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 expericnce or should i% 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 immediatzly. 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 scem to me to imply the pre-
acceptance of 7 and 8 and I am not sure that we are in a position
to do that at this point. TFor my own part, I have not been able
to ascertain the position of the existing érades’? and 8 materials
on many of the issues that I have raised or other issues that f
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 expanded Project by the
premature acceptance of any prior existing materials.

B2 p L ra Lt A

Over the lest five or six weeks, I have been involved in a
series of meetings with a group Jjust suech as this, composed of
people who are representatives of the same sorts of interests as
we‘have herc, perhaps being more representative of teachers in
scnools than our particular gathering and this group, as a State
Advisory Committee in my home State, has bcen 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 factor,which was a very large measure of dis-
enchantment with what cxists at the moment in my own State, and
so they were able to view the ohjectlves of curriculum ’
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development without any consideration at all to vhat exists at
the moment, because they were able to assume, and I think fairly
gally, tha% rnost of what exists now is ripe for change, I have
brought with me a copy of a Position Paper that represcnts 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 differcnt organization of that jargon within
the paper, therc is in essence very littlc diffcrence between the
positions that have been taken., Probably the only major
difference is the emphasis which this other group has placed on
the systeiatie and hicrarchical development of process and concept
as distinct from the somewhat unrelated, unstructurcd unit approach.
I will make these materials available to you, not because they
rcpresent anything other than a vicwpoint of onc group of pcople
just such as yoursclves, but they are relevant to the sorts of
things that will be being discussed over the next two or three
days, and mey provide some useful infecrmation,

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
ralsed may not be the ones which you consider to be the most
significant, I have tried to keep my time tc the quarter of an
hour allotted, so that those of you whv wish may kave the
op ortunit¥ to raise other and in your view more significant

a

points pertaining to the paper that we have heard last.
Thank NACKY I
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WESTERN AUSTRALIAN STATE ADVISORY COMMITTEE A.S.E.P.
POSITION PAPER JANUARY 1970 (cory)

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 evaluatinn 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 eithezr 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 crade 8 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
sxlt after three years into grade 11 and 12 science programmes, whiie others
cx.t 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.T. MATERIALS

1. This committeec feels strongly that the establishment of acceptable
objectives and instructional procedures should precede any attempt to

evaluate the suitability or otherwise of theexisting J.S.S.P. grade 7 ad

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 1) must take cognizance of ¢

(i) The competencies of students entering the programme from the
various primary science curricula in the participant states,

(11) The organisational structure (e.g. number of periods per
week) within which science instruction must operate in each
state,

(1i1) 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®seience programmes,
2b))poh-matriculation sclence programmes, and
) the needs of temminal students,

&
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(vii) The resvurces currently avaflable frommjor curriculum
projects - Wymtem Science, J«.S.S.P,, I.P.S,, iluffield,
IoSoCoS., E.S.C.p.’ Time, Space and “ﬁattero
3. The comments of this committee with respect to the existing J.S.S.P,
materials are included in Appendix II.

OBJECTIVES OF SCIENCE TEACHING

At a global level, the general aim of science teaching is to develop
attitudes, interests, knowlecge, understandings and skills which will enable é
students to develop an appreciatinn of themselves and their changing environ-
mente This committee considered specific aims under four headings.

L

1. Knowledge and understanding.
2, Cognitive skills,

3. Attitudes and interests.

4, Psycho-motor skills.

AR N LT TR A Y o

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 corfent
areas should be determined by the extent to which the material 1is
fillustrative 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 sclencee ' [
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 Sqignge

(i) All meiter is composed of fundamental particles.

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

(111) Interactions tend towards equilibrium in which potential 1
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.

(v1) Aggregates of particles can be classified into hierarchies
of organisational levels. The characteristics of aggregates
can be described on a statistical basis.

(vi1) Aggregates of particles classified as living, share basic
organisational structure and basic interparticle interactions.

(viii)There is a great diversity of living organisms. Characteristics
of the parent/s are inherited by the offspring.

(ix) Ewolution 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 occuxrs at various rates and in
various patterns.

(x) The scale. of time and distance in the universe is enormous.
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2, Cognitive Skills.

This committee considers that the skills by which infommation

is obtained, organized, interpreted 2and communicated are of at

least equal importance to the inforination itself. Cognitive skills

of comprehension, application, analysis, synthesis and evaluation
should be systematically developed in any curriculum. Sclence 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 Scieptific Enquiry
(i) Gathexrina D
(a) Making observations using all senses

(b) Distingaishing observations from inferences
(¢c) Making quantitative observations

(11) Orcanlsing Data
(a) Classifying and tahiating data and events

(b) Identifying patterns and irregularities in data
(¢) Making predictions based upon %rends observable in data |
(d) Applying the systems approach to isolating a problem f [

(i11) Communicating Data

(a) Presenting information by means of “ables, graphs and .
diagrams

(b) Presenting information by means of concise logical written
or verbal reports

(1v) Designing Exper
(a) Recognising and stating a problem

(b) Defining operationally

(¢) Controlling variables

(d) Formulating an hypothesis

(e) Planning and pursuing an experiment

(v) Interoreting Data
(a) Interpreting data from tables, graphs and other reports

(b) Drawing conclusions

(¢) Stating and using mathematical relationships between
variables

(d; Formulating models
3. Attitrdes and Interests.

Much of the factual content of a particular programme may prove
{rrelevan: 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
progremae are of great importances We believe that the programme should
seek to develop in a systematic ways

(1) An attitude of -enquiry by encouraging and developing
his natural curiosity and interests, and a readiness to
pursue these interestse
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(11) A confidence in, and desire to use scientific procedures
for seeking know/ledge.

(1ii)  An awareness of the limitations of scientific method in
matters concerning value judgements.

(1v) A tolerance towards the opinions of others,

{v) A willingness to suspend judgement, consider new evidence
and change o pinions in the light of new data,

(Vi)  An appreciation of the impact of science on the changing
environment,

(vii)  An appreciation of the role of sclence in the conservation
of natural resources,

4, Psycho-m~tor Skil;s:

A science cuiriculum should identify and systematically develop
psycho-motor skills, :

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

(i1) Manipulating, assembling and fabricating scientific
equipment,

(i11) Using instruments to quantify observetions,

INSTRUCTIONAL PROCEDURES

This committee considers a curriculum most likely to achieve these
objectives when it ambodies instructicnal procedures with the following
characteristics,

1. The curriculum should be a baiance between the inductive and the
expository dimensions of teaching., Students should participate in
meaningful enquiry based on laboratory and field experience,

2, The curriculum should be structured around the major concepts of
sciences There should be a sequential developnent of a few powerful ideas
rather than a detailed Survey of the information of science,

3. The curriculum should incorporate the structured development of the
processes of scientific enquiry. Students should learn in a systematic way
the skills of obtaining, organizing, interpreting and communicating scientific
information of designing and conducting experiments,

4. The curriculum should cater for differences in entry skills and
learning rates of children of this age range. The committee feels that

there is a place for both a multi~track approach and accelerated progress

in providing for individual differences, The committee opposes organizational
constraints which inhibit the natural progression of the able child., The
committee also expresses reservations as to whether a single set of materials,
even with acceleration, can meet the needs of the full range of ability,

Se The curriculum should foster the systematic develomment of
independent study habits and enquiry skills, As the student builds an
increasing store of information and process skills, the materifals should
tend from highly - directive toward open~ended enquiry,

student interest and carry a high level of intrinsic motivation, This
further implies that the demands upon the child be related closely to the
child®s experionce and to his level of cognitive development,

bkt o
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T 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
cituations.,

8, The committee believes that sound instruction is hierarchical
with each unit building on the outcomes of preceding units.

9 The curriculum sheuld 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 methematical (or otherg 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 implicatlons 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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Structural Parameters to Science
Teaching in the various States

Primary School Curricula
of various States
(actual and projected)

A

Other Curriculum
Materials currently
available

Lower Secondary School
Science Programme

A<

Acceptable lnstructional sequences
and instructional strategies to
reach identified objectives

Jﬂ,‘.

Acceptable Objectives of Science
Instruction

Pre Matriculation
Science Courses

t——> Tertiary

Terminal form 11 & 12 |
Courses

——> Employment

Enployment

Appendix 1: CURRICULUl{ DEVELOPMENT

SEQUENCE
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Appendix IJ.™
EVALUAT ION_CP EXISTING J.S,S.P. MATERIALS

The following comments were endors ed by this Committee after
examination of the J.S.S.P. materlals.

1. The committee fourd 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 rroviding
for individualized instruction by using printed materials rather than the
tiacher 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.

(1) 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.

(11) The use of reseaxch activities in JeS.SePes would appear to
act as an artificial contrivance to hold students together
in the sequences In tho early grades, the students have
neither the mastery of sufficient informatlon nor the
mastery of appropriate enquiry skills. As a consequence
many research activities ate trivial or over directive.

4, ost ¢ards invoive the students in the actual handling of materialss
However, the committee members could find little to indicate that this
laboratory emphasis is directed towards the systematic development of
identified enquiry skills. e 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.

S There is seemingly little evidence of hierarchical development of
skills ard concepts.,

6e Like the existing Western Australian Science A syllabus, the JSSP
materials tend to present a series of unrelated topicse 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«CePsy IeS¢CeSe or Time Space Matter, the
materials are drab and unappealings 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 cistribution, 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 sevemy handicaps some children in this type
of instruction. For this group of students, printed instructions should
be associated with pictorial instructions,

\
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ASEP COIIFEREGCE
SYNDICATE SESSIO ' ~ RIONDAY

Hhereass meny 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 enviromment and interests

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

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

{
:
j

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 zmendments, additions or
qualifications should be made in respect of the stated fundamental aim
of the Project?
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Paper i

1o {3 the last sentence of paragraph % of the synspsis an
adequate summary of the aims of ASEP?

2, . If not what.should replace i%?

Pszepr 2
1. Should teachers be involved?

2o How should they be involwed?

3o What meanings ean be given to the teps ‘*Integration® in
this context?

What aspeets of “ntegration are relevant te ASEP?

To what ex¥ent should there bs ehoice of materials fop
gtudent or schosl?

F

"

o]

Discussion on Sundev has suggested that, as a result of
this conference, there will be a common syllabus thyroughout
Australia, Is this so?

\ Does the last sentence of paragraph 4 of the synopsis of
"The Purposes of BEP! imply that we are not going to adopt a
*diseiplines® approagh?

To what extent should ASEP follow themes of the "powerful
ideas of science® e.g, particulate nature of matier, equilibrium?
and/or the processes of seientifie enquiry?

Should the prime aim of ASEP bz %o develop a science course
in its own right, or should it be %o meet the requirements of the
various States?
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TUESDAY JANUARY 20

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
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THE KINDS OF MATFRIALS TO BE DEVELOPED TO FOSTER THE
ATMS OF THE AUSTRALIAN SCI®NCE EDUCATION PROJECT - PROBABILITIFS
AND POSSIBILITIES

PREAMBLE

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

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

(2) available time and finance

(3) variables relating to the school vopulation concerned

- children, teachers, schools, comaunities,
localities, etec.

Some of the decisions concerning this framework have alreadye
been made -~ the Project has been established, with specific |
purposes, duration, funding, staffing, administrative structure
and advisory bodies. The proposed alms 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 MATERTIAIS 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 Projec% printed materials.

Some materials could be developed by modification of existing
materials.

It is expected %hat 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 £ilm, including loops
- 16 tm f£ilm
- 35 mm transparencies
- models
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3 ZEquipment 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 materiais 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 Distribution of materials oyer the fo ade levels

The materials produced should be distributed over the four
grade levels for NSW, Vie., 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
7% are within a E—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 12 13 14 15 16 17 18+
% of total 0.005 3,8 19 25.2 25,3 17.5 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 cach grade level over the six
%Egt$8)is shown below (three-grade States are included under

Grade 7 Grade 8 Grade 9 Grade 10
1209 - 1301 130)"‘ - 1)"'01 1)+ol+ - 1]+011 15.3 b 15.1'

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 neced to be made for the below average
12 year olds and the above average 15 year olds.

e e At i e e —— o
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One basis for denriding the distribution of materials could
be the age level of children concern.d, 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 therc 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 cxperiences 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 procésses of science.

i Stage 2 materials could be reghrded as representing the
transition between Plaget'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
aspacts 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 3 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 considera%ion 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 sperid most of their time on Stage 1 materials,
Most children would spend a short time on Stage 1 materials and
rnost of their time on Stage 2. Some children may spend little
or no time on Stage 1, 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 eéucational
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 Ihe school enyironment

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,
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The child's environment includes his body and personal
behaviour; the structure and behaviour of other people and
other organismss his home; man-made structures, appliances,
machines; the earth, sca and sky; and problems associated
with 1ife in this environment. The school environment, which
includes the buildings, grounds; facilitles, the community
itself, and their physical, biological, and social aspects is,
in effect, the environment of the child.

A1l 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
environnent, 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-denonstrators. 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 concernred.

Sufficient diversity and flexibility of materials should
be provided by the Project to enable tcachers to select those
best suitcd for the particular teacher, children and scheol
concerned, Soile 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,

Recomnendation 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 C oori ities avajlable

In the ideal situation, rost 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 hot, specifically set up for activity., This creates some
problems in adapting the rooms for the use required, including
supply and storage of equipment.

Recommendation § It should be assumed that the bulk of the
equipment required will be available in
the schools, DMost of the activity
exercises included in the materials should
require the use of simple, readily avail-
able equipment,

T S I Y N N T TR T R I L N P I T T
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Science is taught in many different types of classroom
including thosc unsuitable for student laboratory activity and
teacher-demonstration, those suitable for tcacher 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 lcarning.

Recommendation 6 In developrient 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 cquipment, therc is the problem of whether the
equipment can be available for use at the tirc or in the place
desired.

Research has shown that audio-visual aids are nore offect- 2
ive when used as an integral part of the lecarning sequecnce. |
:

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

Reading about scicnce 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.

Recormendation 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 Leaprning approach

An inquiry approach is favoured by most science educators
today. This approach involves active student investigation cf
situations in order to deternine 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 infercences and conclusions, making
predictions, etec, 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 inguiry at certain times in
order to lcarn 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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Recornmendation 9 In the materials an inquiry approach should
be used predoninantly.

' Activity of students

Research evidcnce indicates definite advantages to be
derived by active pariicipation by students. In science,
students can participate in discussions, read and search out
information from published materials, carry out laboratory and
field work, preparc and present rceports on findings, and assist
in planning individual and class work, Research has shown that
all of thesc activities can be uscd to advantage. Outcores that
can be improved include attitudes to school and instruction,
understanding, rctention, critical thinking, creativity and
interest.

Evidence shows that low ability as well as high ability
students can benefit fror activity-centred expericnces.

Recommendation 10 Materials developed should be based on
student experience in carrying out laborat-
ory cxperiments and investigations.
Provision should be made for active student
participation 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
developnent,

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. sore children were able to complecte a
given quantity of work in onc-third of the time taken by the
slowest class members,

Whether a class is organized for individual progress or
for group progress the differcnce 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 Tor those whose
interests lcad them to additional science activities out of
class time., These additional materials could include
supplcmentary 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 Attitudes to teacher, school and studies

While the area of interests and attitudes has not been
clearly defined to the satisfaction of all concerned, it is
generally agrced that there arc certain "attitudes" %hat are
desirable in that they indicate a positive approach to
teacher or school or science or study, ete.
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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
tcacher imposition of direction; a balancc must be made between
group nccds and individual necds; inductive methods arc better
than deductive methods for attainment of scientific attitudes
and positive attitudes to instruetion; programmed instruction
if used to excess, can lead to negative attitudes; a multi-nedia
approach can increase student interest; group dynamics are
complex and no one method of grouping necessarily lcads to
better motivation or achievenent; the problem-solving approach
can produce grecater growth in personal adjustment and attitudes
towards school than a traditional apprcach; interest level of
low interest students can be raised by giving supplementary
learning experiences, using activities that are enjoyed.

Recormendation 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 ahd
irmmediate concern to students, variety in
types and presentation of materials, and by
naking the materials interesting and
attractive to both students and teachers.

MATTERS CONCERNING THE DESIGN OF PRINTED MATERIAIS

A  Guide to_tgggherg

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

There is a wide spectrum of knowledge, cxperience, 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 availe
able materials in sufficient varicty and quantity that schools
and teachers will have some freedom of choice, It is hoped
that the anontity 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
therc 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
gulde for teachers that are well qualified
and experienced. Supplementerv informa-
tion on the science involved s.1ould 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 Structured naterials

While an inquiry approach is favoured by nost science
educators today the extent to which this should be "open-ended"
has been debated strongly. Both open-ended and structured
naterials have advantages for achievenent of certain outcones,
The former have been shown to glve experience in @he planning
and conduct oi 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 lmproved 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 own initiative and develop as
autononious, self-directed individuals.,

Recommendation 1% Both structured and open~ended materiails
should be developed, The former should be
used mainly where rapid learning of certain
content or skills is required, the latter
nainly where outcomes of autonomy and
initiative are desired.

C Sequences 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 topies 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,
sonle topics are pre-requisite to others,

It 1s 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
totul population at Grade 6 levei, are as follows:

Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
% of Grade 6 100 96 8l 6k 29

Fensham (Education News, October 1969) gives figures for

drop-out from secience (including those that drop out from school)
for students in Victoria,

[

Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
Boys - - . 0 0 3 27 >66
Girls 0 0 6 31 > 66
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Allowing for pcssible error in attempting to generalize
fron these figures it is obvious that there is sone loss of
students from science at Grade 9 level, a considerable loss at
Grade 10 ievel (30-40%) 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 retentiocn
in Grades 9 and 10 hut that the drop-out will be appreciable for
some tine to cone.

So that all students cen receive experience with the
materials considered to be «ssential 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 he studisd by all
children should be covered no later than
the end of Grade 9. Saquences among the
naterials should be kept to a minimum to
give teachers maximum freedonm of choice.

D Reading ahility

Evidence shows that the range of ability (IQ, reading,
nathenatics) 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 1.6 4,0 6.7 12.7 50 12,7 6.7 40 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+ ¥ 6 7 8 9 10 11 12 13 14

% of total
students O. 4 1.4 3.1 6.3 18.3 20.5 20.5 18.3 6.3 3.1 1.4 O.%

If these arz grouped the distribution beconmes:

Reading grade level 3-4-5 67 8-9 10=11 12-13=1k
% of total students %.9  2k6 W 246 4.3

While it would not be feacible to produce materials at
nany different reading levels, it may be possible to cater for
the three main levels 6-7 8—§ and 10-11 with some supplementa~-y
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, avérage readers
in Grades 8-9 and below average readers in Grade 10; the
Grade 10-11 naterials would be suitable for above average readers
in Grades 7-9 and average readers in Grade 10.




Recormendation 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 45 and 12-13 levels. Usually, any
onc portion of materials should be written at
one reading level only but several reading
levels could be represcnted in a set of materizls.

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 recoghized by the teachier and are given differential
treatnent in order to bring a greater proportion of children to
the desired objective, Scldom can a teacher provide for
different objectives for different groups.

Iamediately subgroups ars rccognized, the teacheir's task of
inparting information and checking that the work has been completed
to the required standards is rmultiplied. There is a linit to the
number of groups that can be managed by onc teacher but this limit
is determined partly by the availability of naterials that cnable
children to work independently of close supervision and assistance
from the teacher.

L 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 ecach topic should be directed
by the teacher who will organize the necessary facilitics, proriote
and control discussions and, in consultation with the students,
guide directions to be taken by individuals or groups.

O

Recormendation 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 topiec will be the teacher's.,

£ F Assessnent of progress

At various tines both the teacher and the student need to
know the extent to which learning has been achieved. The need
for self-assessnent by students is greater when individuals in

a class are progressing at different rates or are using different
naterials. ‘

Recorinendation 18 The naterials available should include tests
and other assessment instruments for use by
teachers and students.

G Subject matter to be covered in the matgzialg

This can be broadly subdividcd into five categories

(1) those aspects concerned with attitudes of students

(2) those aspects concerned with manipulations of equipment
and naterials

(3) those aspects concerned with gcience content i.e. knowledge
of facts, generalizations, systems, principles, laws,
procedures, etec. ' '

(4) those aspects concerned with environmental applications of
science

(5) those aspects conceriied with gxtension of knowledge, includ-
ing the use of gcience processes i.e. ways of solving problens
by planning and conducting investigations, evaluating and
extending findings, communication to others, etc.
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It is proposed that niost 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 he the approacﬁ adopted in
imost of the materials.

With the emphasis ou the inportance of relating the naterials
to the environnent 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 environnent.
Selection of these aspects should be based partly on the structure
of scientific knowledge and partly on what is considered to be
inportant 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 environient.

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 nore abstract
parts of science and some rnore advanced knowledge that could
contribute to the intellectual developrnent of sore 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 nore acadenically 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 materialis concerned with

{ aspects of science not of immediate
relevance to the environment should be
linited to use in Grades 9 and 10 and
comprise less than 20%4 of the total
naterials developed.

H T e nsion of kno 10

Emphasis will be placed on the use of procedures of
sclentific inquiry as a means 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 problen, outline a procedure,
conduct an investigation; organize data by use of such
techniques as classification, tabulation, serial ordering,
graphing! diagrarmmatic representation and statistical analysis;
present inforriation verbally and visually, deternine sources o
error; extend information by inference, deduction, prediction,
extrapolation, synthesis of models, etec, Critical appraisal
leading to ra%ional decision making on the basis of available
evidence will be emphasized.
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I Xnowledze of science

In most cases, learning experiences will be selected fron
subject disciplines, not because we think children need to know
sone physics, some chenistry, or some biology, but rather because
the kinds of science learning available yithin the donains 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,

Thers arc certain "big ideas" vf science that are potentially
valuable co ail children in enabling thei te interpret their
environment, for example, particulate nature of mnatter, 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 thenes
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.,

Sone learning experiences will be concerned with man's
jnteraction with his environment - extension of abilities by
use of machines, instruments, corputers, etc; his use of his
environment to meet his needs, effects of his use of his
environment, envirommental factors that affect nanj 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; 1its
influence on history, art, literature, etc.

Only a limited sawmple of the possible range of coverage of
materials can be prepared. Evidence fron the trials will assist
the Prgject to determine which experiences are nore likely to be
effective.

FORMAT OF PRINTED MATERIALS
A Flexibility

Conventionally, classroom printed naterials have consisted
of textbooks for the students, suppleiilented by reference books
and notes for the guidance of the teacler.

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
problens in organization and maintcnance.

For maximum flexibility in the sense that a teacher can
make up a program from a nurber of possibilities, the materials
should be in the form of small portions e.g. bocklets 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.
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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 prograns.

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

B Organization into units

It is intended that the printed materiale for the first
trial include
teacher's information, in booklet fornm
worksheets for student use, in pads for class use
tests, in booklet fornm
reference booklets
learning instrvetions, in booklet forwm which could,
at a later date, be converted to cards
renedial portions, in booklet forn
enrichnent 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,approx,)

self-contained (containing all that is needed for study
of that topic, assuming adequate lab.
facilitiesg

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 teackers)

challenging (for more capable students)

informative (add to children's knowledge, experiences)

usually concerned with some aspect of the total environment of
the chilad,

The unit of work could be broadly structured as follows:

- Designed for conduct by the teacher, to

|_INTRODUCT TON catch the interest of the students and
to start them thinking about the topic
area.

GROUP DISCUSSION Class and group discussion of relevant

" issues and problems posed. Selection
POSING THE PROBLEM"\ of problems for investigation.

N

For studerts who need more backeround
GUIDED INVESTIQATION information or to” extend their present

T - ?sckground in a certain direction.

I

' <\*k\g\\ For students who elect to
|

+. OPEN-ENDED investigate without

INVESTIGATION | detailed guidance,
N\
N\
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\
*\ {/ ! Group and, finally, class disc%ssign of
Tindings to the problems investigated.
I GRSEEN3%§%g§SION Some form of written communication of
| T findings.
H
\ . t

| e 1R SR
LEARNING ACHIEVED " by *
‘ - Feedback to students.

Alternation between guided and open-ended investigation could ‘
} be directed by the teacher or could be dependent partly on the |
1 interests of the student. Guidance could be given from the
results of internal assessment tests.

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

C Relationships between units

T A1l units will be related in that they will be dealing with
certain aspects of the environment and/or science. J

In order to develop some sophistication in the use of inquiry
techniques and manipulative skills it nay be necessary to require
v that certain techniques be mastered before others are attempted.

e ] : However, it is believed that necessary sequences of units can be
| i 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

I determination by the teacher should be given where possible,

; Certain desirable sequences for certain cutcomes can be recormended.
| Examples of possible sequences of units for full-year programs can '
; and should be given,

} Recormendation 22 Sequences of units in which certain units
t 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, rccormecndations 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

be concerned nainly with the current developnent of children
who will not continue with the formal study of science

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

e e me s e — i o cr Bl o s o e AT o W
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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

!
i
| 4 follow an inquiry approach and develop competency in
i scientific inquiry

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

6 ain at developing positive student attitudes

7 include essential rcference naterials

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 developument,
corresponding approximately to Piaget's concrete and formal

stages and the transition between thenm

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 fron other units.

Each recommendation represents an issue upon which opinions
differ. On sorme points agreenment 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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Appendix 1 : Examples of units

(1) Title Yabbies (alternatively 'Mice', 'Snails’,
"Worns', etc.

Introduction Suggestions for the teacher, including:

an excursion to catch yabbies

a film showing problems of yabbie damage
to irrigation channels

unstructurcd period of observation of live
specimens in the classroom.

Posing problens to be investigated

|
§ Teacher's guide to suggest such problems as

03 Lhsp NN L 0 el

| (1) how to keep yabbies alive -~ necds for food, air,

| shelter, water

L - (2) what they are like inside

A (E) 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, cte.

Guided investigations ‘

, how to set up basic housing requirements
; how to dissecct
: 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 organis.is

Reference reading

Yabbies and other crustaceans g
Life in a pond or streanm

Crustaceans as food, including for aboriginals
Problems of yabbies in irrigation channels

PRI AMRTY
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Audio-visuals

35 m 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

Reviegw discussion

Suggestions for procedures to be followed in
reviewing knowledge gained.

Evaluation

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

(2) Title Sounds and Music

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

a rusical film

unstructured "play" with an audio-oscillator
wstructured "play" - moking sounds from
evereydoy things.

Posing problens

Suggestions for the teacher, including -
how certain musical instruments "work"
why adults like or dislike "pop" nmusic
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.

Open-ended investigations

Suggestions for -
conducting surveys of popular opinion
experiments with musical instruments
] testing for combinations of notes that are in harnony
’ tracing the history of a nmusical instrument
tracing the carcer of a pop group
discovering the effect of pop music on society

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

Reference regding

Scveral booklets on such topics as the history of music,
nusic 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
rnmodern world, the use of music in improving cemployment
output, the importance of audio communication in the
riodern world,

Review discussion

Suggested procedures for reviewing and discussing
what has been learned.

Evaluation

Tests to enable children and teachers to deterimine
progress 1n learning,
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Appendix 2
In this naper, the following reccommendations have heen made.

1 Where practicable, the Project should nake availoble materials
that are bhest sui%od to achieving the lcarning 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.  Wherc possible, use should be made of the materials
already in or available %o schools.

o  Materials should be produced for taree stages of developrient
in children, based on ability to handle abstract ideas with
the limited use of concrete "props'.

3 As far as possible naterials produced should be related to
and adaptable to tﬁe student's environmacut. Teachers should
be given assistance to cneble them to make maximum use of
the school environment.

Y} av fer 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 equipnment 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.

¢ 1In 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 suppleuent
the learning matecrials. Wherc these are made an essential
part of the materials due account should te taken of the
problems of availability of appropriate equipment and
classroon facilities,

8 Reference reading materials that are considered to be highly
desirable for all students should be preduced as part of the
Project materials and in a form that can be made readily
available to all students. Existing reference naterials
should be screencd and appropriate information on thenm
should be provided in the Project naterials.

9 In the materials an inquiry approach should be used
predominantly.

10 Materials developed should be based on student experience
in carrying out laboratory experinents and investigations.
Provision should be made for active student participation
in most phases of classroom work at most times. Experiences

¢L0p£u . incorporated should add to the intellectual and social

development of the child and lead to understanding consistent
with that development.

11 A1l materials produced should contain portions for enrichment
and extension. Sore 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 problen solving, opportun-
ity for students to follow their own idens and interests
aspects of direct and imnmediate concern to students, variety

i 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 arc well qualified and experienced. Supplencntary
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 terns of
the outcomes to be cxpected from their use should be

| described.
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1% Both structurcd and open-cnded materials should be developed.
The former should be used mainly wherce rapid learning of
certain content or skills is required, the latter mainly
wheore outcomes of autonomy and initiative are desired.

15 The materials should provide mainly for the science education
; of children who do not continuec with the study of science

: beyond %rade 10. Any aspects considered to be of sufficient
importar ¢ to be studied by all children should be covered no
later than the end of Grade 9. Sequences among the materials
should be kept to a mininun to give teachers maximu: freedon
of choice.

, 16 Materials should bec produced for three main levels of reading

ﬁ ability - Reading Grades 6-7, 8-9 and 10-11, with sone

f supplenentary materials at Grades 45 and 1&-13 levels.
Usually any one portion of materials should be written at
onc reading lecvel only but several reading levels could be
represented in a set of materials, ‘

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

18 The materials available should include tests and other
assessnent 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, envirommental applications of science and the
extension of knowledge, including the use of science processecs.
A1l materials should be concerned with the extension of know-
ledge and the development of desirable attitudes and should be
consistent with the structure of scicntific knowledge but
naterials concerned with aspeccts of science not of immediate
relevance to the environment should be limited to use in
Grades9 and 10 and comprisc less than 20% of the total

rnaterials developed.~\qua§k¢Aéud%=¢w90¢¢~&;'ax;&mﬂk zp?géf ﬁ?dﬁm4¢é

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 investiga%ed.

i . 21 The materials produced for the first trial should be in the
] ‘ forn of units, with broad structure and characteristics as
« described above,

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

; possible, Deslrable and possible sequences of units to

; achieve specified outcomes should be stated for the guidance

' of teachers.
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AUSTRALIAN SCIENCE EDUCATION FROJECT
GUIDELINES CONFERENCE

Paper 2
Tuesday,January 2

"Learning and instruction -~ the kinds of pupll outcomes to
be ezxpected from different kinds or learning experiences".

M.L.Turner,I2 Trobe University

Tne educational lecture has been defined as a discourse glven
to students with minimal interruption,the students being exvected to
make notes of anything that they Jjudge may be of use to them. Gilven
this definitior some quite interesting commentaries can be made of
lecturers who distribute prepared lecture notes and of students whe
copy verbatim the entire discourse of the lecture. The organizers
of this conference have otviously decided that lecturers nan be
embarassed but that the audience must not be embarassed. Hence,they
nave provided coples of the lectures.

It has been argued that often,but not always,tne lecture is at
its worst as a learning experience when the dliscoursé 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,toplc,and learner
1s the assimilation by the learner of pre-packaged information. The
circumstances of this lecture are,if anything,the reverse of this.
The toplc is amorphous and the potentially relevant fields of study
are many and diffuse,in none of which can I ciaim to be an oracle,and
the principle intended cutcome is to provake thought leading to
adaptation and accouodation. Even i1f' I am successful in this intended
outcome,this does not necessarily mear the lecture wiil 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 compreiensive and usefully valid
psychological theory of school and classroom learning whlch can be

-.apviled to curriculum development and teaching. Since I am unequal

to this challenge,I shall act more as a filter of. otherls empirical
research findings and elements of theoretical conceptlons. In dolng so

I shall not adopt a particular psychclogical positlion. Rather,I shall
adopt the position being taken by an increasing number of psychologlsts,
especially those returning to the protlems of school and classroonm
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 thelr most
appropriate environments - including the school and classroom.
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At the risk of ovaremphasizing the point about the lack of an
adequate tneory,I would like to quote from Gagne and Rohwer (1959)
writing in the 1969 Annual Review of Psychology.

"Hemoteness of appiicabllity to instruction,we note with some
regret,characterizes many studies of human learning,retention,
and trznsfer,appearing in the most prestiglous psychological
journals. The findings of many studles of human learning
presently cannot be apprlied directly to instructional design
for two major reasons : {a) the conditions under which the
learning 1s investigated,such as withholding knowledge of
learning goals from the subject and the requiring of repitit-
jons of respanses,are often unrevresentative of conditions
under which most human learning occurs ; and (b) the tasks
set for the learner (e.g. the vercatim reproduction of
verbal responses,the guessing of stimulus attributes chosen
by the experimenter,aworg many others) apvear to cover a
range from the merely peculiar to the downright escteric. This
is rnot to imply that such studies do not further an under-
standing of the learning process. However, 1t would seenm
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 tasks."

Is learning sulely a function of features of the immediate school
learning experience ? o

The answer is clearly "No !". A very large number of varlables
have been shown empirically to be irvolved in the learning of one or
more tasks by human subjects. However these variables may be codifled
and classified,it is clear that only a subset of them are inltiated
or come into operation in the immediate school learning experience
and of these only a fuither subset are subject to more or less
control by teacher,learner,institution,machine or other devilce.

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

If,then,learning in scrool ts not sclely a function of features
of the immediate school learning experlence,how important are these
features,especially those that can be easily and responsibly manipulated,
compared with other features.? :
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instance, that the immediate factors
learning and that the others,

separately or in combination,merely resuli in minor perturbations

in the outcomes. This,nowever,is not tlie caze. The other variavles
are very considerably implicated whether or not the learning 1is
aggregated school achievement over 2 long term or achlievement in a
short specific learning task. For example,muct recent najor research
nas established the very considerable proportion of learning
performance variance that is to be zccounted for in terms cf tne
langnage that the child brings fo the school and of parental attitudes
to education.

An essential gualification to this general conclusion is that
the features of the schocl learning experience are fixed;that is,they
are more or less the same for all the learn2rs. The results I have
been discussing arise when the educational treatment is more or less
fixed for all learners. This,of course,is the provlem of individual
differences. Under fixed +reatments,learrers typically display
different degrees and patterns of learning. Wher. variables of the
immodiate school learning experlence are manipulated resulting in
changes in the average level of learning,there still remalins as
much (sometimes a little more,sometizmes a little less)individual
variation as before. Wnen variables sutside those of the immediate
school learning experience are taken jnto account,a not inconsiderable

proportion of the learning performance differences may be accoantedfor.

Within Western cultures 1t appears tnat,under fixed treatments within
learning groups such as school classes,but with some variatlon
between classes,schools,schcol systems,and nations in the levels of
the variables of the immediate school lezrning experiences,more of

the qverall individual difference learing variance 1s to be accounted
for/viriables outside the smmediate school learning experlence than by
variables within 1t. This finding appears to be true for a very wide
range of types of school learning,although the operative variables

and the interactions vetwemn them that produce the result are llkely
to vary from one type of learning to ancther.

It is important,therefore,to accept that Af we have in mind for
cur students of science the attainment of a spectrum of outcomes -
perhaps to be attained through & variety of learning experiences -
then,unless we go some considerable distance towards solving the
protlem of individual differences,the gpectra of individual students
Wwill be very aifferent indeed and almost certainly more variable
qualit. matively and guantitatively than we mignt wish %o consclously
encourage.

It may,therefore,be inpcrtant to ask are there any particular
educational systens,that 1s particular forms o7 combinations of
learning experiences,which.can bring under some measure of control
inédividual differences in learnlng.
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Cronbach {19€7) has considered the gquestion : "How can instruction
be adapted to individusl differences ?",z2nd has suggested that there
are at least four broadly distinguishabvle patterns which provide for
adaptatior to irndividual differences irn learning. The four patterns are
as follows :-

;
% . 1. Adaptation within a predetermined program.
|

. In this pattern there 1s & single currlculuw cnaracterized by
fixed goals and fixed instructional treatment. Traditiorally,much
& 3 universal pubiic education hras been of this pattern or an approximstion
§ 3 to it., Two forms of adaptation to individual differences appear

: possiblie. By far the traditionally most popular form adapted chiefly
by eliminating students., The less successfvi (or those who Wwere too
poor to continue) were eliminated. The social theory advanced in
support of this pattern of adaptatlion has,and ls,essentiazlly thzt .7
vevery child should gc as far as nls z2bility warrants®.

R 17 R RTINS D Wt LIV A L7 R LR 2y

The second fora of adaptation has had a relatively long but

E 3 ‘ chequered educationai nistory. Instruction continues with individual
k3 ( students until msstery or a set criterion on component learning tasks
f is achieved. The non-graded school represents an example of a
rmacro-adaptation ¢f this form,wnile linear programmed instruction
jliustrates a micro-adaptation, The social theory advanced in support
of this form af adaptaticn is that there are certain minirum learmings
which avery child of nis day and age should acquire.

Lox 3 EAL ST Atheg
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2. Adaptation by matching gozls to the individual.

In this pattern there ares several curricula each characterized
by its own set of goais but for each curriculum there is a flxed
instructional treatment. The adaptation to individual differences
arises,according to this vattern,by determining in advance the child's
prospective adult role {(or,perhaps,some earlier cccurring status) and
assigring the child to that curriculum preparing for that role or
status.

Tne social theory purperting to supvort sucn a pattern of
i adaptation 1s one versicn or asnother of the "hewers of wood and
drawers of water® argument. Differentiated curricula of secondary
education,especially in the eaxiler decades of development of pubdllc
secondary systems,provide an eXample of such an adaptatlon.

3. Adaptation by erasing individual differernces. .

In this pattern,while the goals of the curriculum (or of each
of several curricula) may be fixed,the instructlonzl treatment is
varied by varying lts duration for individual learners. Thus,ln thls
pattern while there is a f xed "main track" of instruction,variations
1s introduced by way of numbers of remedial adjuncts. Almost any ferm
of remedial instruction provides an example. Contemporary examples
cf mlcro-adaptations of this kind sre Crowder-type branching programs.
"Headstart" compensatory education programs for the soclially and
culturally disadvantaged illustrate a wscrc-adaptation.
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The social thecry corresponding to this adaptation includes as
an element the "compensatory princlple” - as a right the child should
raceive compensation in learning for irhibiting factors over wnlch he
kas 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 varizd. The
distinetion is that with this pattern genuinely different instructlonal
treatments are used rather than remedlaticn of a single main track.
The theory 1s that according to prior differences in aptitudes for
learning,different learners can achlieve the same goals by different
learning paths and methods. I know of no clear-cut operative
educational systems to illustrate this pattern. The "superb" classroom
teacher wnho provides deilberate and constant variation in nis
educational treatment of each child in nis classroom is,perhaps, a
hypothetical illustration. There are several recent psychological
researches and a few pieces of curriculum experimenation in this
pattern wnich have given the nint of promise for the future.

Tne soclal theory relevant here is the same as for the previous
pattern,

All these patterns,in their theoxry and practice,are subject
to ecriticism of both a social and psychologlcal 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 adaptation,but these adaptations zre not to
individual differences in learning. Teachers, because of Gifferent
forms of qualification and experience,may be more competent to teach
one track than another. Schools and school systems,because of tThelr
different value systems,may prefer to use one version rather than another.
Political pressures may alsc glve Trise to a multi-track adaptation.

J.S5.S.P. did adopt a2 policy of adaptation to individual
differences in learning. A.S5.2.P. may determine to do the same.
Wwhile some compromise must obviously be made,I believe it would be
a sad thing if adasptations tc other circumstances predominated over
adaptation to individual differences in learning.

Wnat forum(s) of relationship exlist between particular learning
experiences and particular pupil outcomes *?

Despite the fact that I have asserted that nc adequate theory
exists linking learning experiences and learned ocutcomes,certalin
fairly general observations can bve made., :

1. The correspondences between learning experiences and learned outcomes
are usually,if not always,not of the ferm of a unigue one-~to-one
correspondence.
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Any one particular learning exverience,no matier how well -
defined and discrete it may bve,or apvear to be,whern learning occurs
zives rise,usvally,;to a multivlicity of outcomes. The child
intensively drilled in Latin and Greek yoots may learn tne roots
and their meanings,transfer this learning gulte well to learning
the meanings of unfamiliar English words,fail to transfer thils
learning to learning the meanings of French words,and learn to

" @islike his English teacher. Intended and favourable outcomes,if they

arise,are not infrequently accompanied by unintended and undesired
outcecmxes.

Any one particular learned outcome may usually be obtainred
through different learning experiences. For example,there are very
many learned principles that can be established by either deductlve
or inductive methods. Of course,this is not to say that on average
the several methods are equaily easy of application or equzally
effective or are accompsnied by the same riricidental™ learnings.

2. Not every child will learn or learn to the same degree when
subjected to the same,at least rominally,fixed learning experlence.
Thus,at least in its practical aspect,school learning is probabilistic
in character. No matter how exhauystive researchers have been in the
attempt to take into account tae 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 residusl variance can eventually be explained in terms of
as yet unknown variables or of jnteractiors between them,but it may be
that in at least some forms of learning there is a genuinely random
process or processes at WOTK.

3, The more well-defined and discrete the learning experience and
the more specific the intended ijearned outcome,the lower the extent
of correlation between learning on ifferent outcomes tends to be.
That is,the more fins-grained are our curriculum's learning
experiences the less likely it is that a general learning abllity
can be invoked to explain learning svd the less likely it is' that
one car infer z learner's status in ‘progress to a goal from his
status in progress to another goal.

Taken together,tnese points 111lustrate the difficulties to
be overcome in effectively monitoring individval and group progress
towards the goals of the surriculum,especially under conditions of
adaptation to individual differences in learning.

Wnat systems (Qlassifications,Taxonomies,etc.) axist for thinking
2oout kinds of pupil outcomes and kinds of learning experiences ?

In general,l velieve the following position holds with respect
to the lists,classifications,and taxonomies currently available.
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1. The majority refer to learned outcomes,and of the cthers mos™ refer
+0 learning experiegnces. There ars fevW i 4 ch incorporate botn
outcomes and learning experiences.

2. The majority refer e
fyncticning,with the minority
fanctioning.

ally to cognitive
Tective or psycromotor

Tnuns while avalilable systems may re vaiuavie in bringlng o

mind outcomes or experlsences that could otherwise fail to e
considered,walch I would regard as an advantage during the stage or
stages when a curriculum dsvelopment »ICject 15 engaged in the

process of derivation and selection of lzarning experiences,tne
present dist~lbution of attention to outcomes and lezarning experiences
in availsavle materials may nhave the effect of producling an undesirabie
impalance in such a project's immediate or eventual selectlon.

T shall not attempt to glve an exhaustive coverage of.all

-

such systems known vo De. e interested reader can be referred in

-~ a N

the first instance to Wheeler (1967) and Purner (19691).

I shall give some attention to two systems which provide scme
useful contrasts despite the fact that they both glve attention to
relationships between learning experiences and learned outcomes. The
first is provided by McLelish (1968) in a discusslon paper from the
Cambridge Institute of Rducation,and the second 1is provided by
Gagne (1965) in his book,"The Conditions of Learning".

Althougn McLelsn's paper 1g mainly directed towards higher
education,tris does not make 1t irrelevant for our purposes.

¥cLelsn starts from the relatively popular position that
teaching 1s a process concerned witnh facilitating learning and
increasing its effectiveness and that learningcan be regarded as
tn a more or lesg enduring change in beheviour and an increzase
1n understanding. He then suggests five broad categories of
learning. In respect of the functions of the tezcher and the
sommitment of the learner they-papge = Trom the impersonal to the

personal.

The five catezories are Ohjectlve Information,Technical Skill,
Soclal Competence,?ersonal Acceptanility,and Se1f-1insight. (For
MclLeisn's commentaries on these,see AppendiX II)

s A

He also describes a relatively large number of different modes
of teaching. These are Lecture, 3teo~-by-step Lecture~-discussion,
nemonstration,Controlled Discussion ("Socratic" method),Library
Technigue, 3r0ud Tutorial,Seminar,Critiqpes,Individual T torial,
Experizeatal Laboratowy,ggoject,Case Discussion,free Group
Discussion,Role~P1@y,Simulation Txercise, Programned Material,

—
-
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Computer-assisted Tnstruction,Analogue method,Counselling,Synectics,
The Syndicate liethod,Supsrvised Reading,and specialiy selectsd or
rrepared Fiims,3adio and TV ¥Programmes,Audio-tapve Recordings.

(&4 selection of Meleish's deseriptive dsrinitions of these methods
15 given in Appendix II1.)

s

Melelsh taen suggests That some methods are mors appropriate
n others for jiearning in each of the five areas he proposes,and
ther suggests that this is because of the different roles played
activities engaged in acher and learner in the various
tions of these roies and activities
reprodvced in Appendix IV)

ths
fur
and xs
methed situations. {Scmes indi
are provided by McLeish arnd a2

The point of view which Gzgne exvands in his book can be given
in his own summary :-

"There are as many varieties of learning as there are distinguish-
able conditlons for learning. These varieties may be differentiated by
means of descripticns of the fzotors that comprise the learning
conditions in each case. In searching for and identifying these,one
must look,first,at the capabilitiss internal to the learner,and, second,
at the stimulus situation ocutside the learner. Each type of learning
starts from a different “point" of intermal cavabllity,and is likely
To demand a different external situation in order Lo 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 curriculs.

Gagne recognizes elght types of learning,wnile acknowledging that
there may be more. His elght types are Signal Learning,Stimulus-
Hesponse Learning,Chaining,Verbal Associzticn,vultiple Discrimination,
Concept Learning,Principle Learning,and Problem Solving.

Each type of lsarning 1is characterized by .two sets of conditions,
those within the learner,essentially prerequisite learned capabliities,
and those of the learning situation. Cagne argues that for seven of
the elght types there is conclusive evidence to supoort the
rroposition that there is an invariant order in which the types of

learning are linked by this prerequisite relationship. Thus he claims S

problem solving reguires as prerequisites principles which require as
prerequlsltes concepts which require as preregquisites multiple
discriminations whicn reguire as prerequisités verbal associations
oxr other chains which require as prerequisites stimulus-resoonse
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,

e
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Only a complete readirz of his book can do justice To his
arguments and conclusions. Nevertheless,and at scme wisk of
superficlality,ippendix V s2is out Gagne's owWn rriefest descriptions
of these types of learning and of the characteristics of the
instructional events necessary fTor thelr acquisition, 1n each case
nas been added examples of learned capablliitiss of an elementary
scientific character which I believe may 1llustrate them.

Perhaps the strongest implication of Gagne's position for
wericeulum develcvuent and teaching,more generally,is that 1t is
r*411d nsually if not &lways,to uase a single instruct ional metned
to teach what are the mors La%iliar toples or units of wo*k of
rraditicnal curricula. What 1s reguired is a task analysl Not
infrequently it is posslble to 1dent1‘} the 1earnings ,“at are seen
ag the most desirable and important iantended conseguences of teaching
the unit. And again,not irx afrequently,lt 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-ordsr p%inciples are derivative.

If any or all cf these subordinate learnlngs are missing in the
student thsy must be learned if the final intended learnings are to
e aschieved. And each such lz2arning has 1ts own set of distinctive
necessary conditions. Thus,for Gagne,the effectlve curriculum unit
is that devoted to the cauisition of a particular learning be it
a4 higher-order principle,principle,concent,rmitiple discrimination,
and so on.

Fa )
Y
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“inat are the advantages and disadvantages of sucn systems ?

There are many obvious similarities and differences in
MeLelsh's and Gagne's vositions,as would be true of the a2uthors
6f any number of systems dezling with systems of learned outcones
srd/or learning exverienseszs. Some,but <ot all of these will be
nentiocned in ths course of cﬁnaid ring tne zdvantages and
disadvantages of adovting and adapiing ong or more of such gystems
as one of ths bases for work in curriculum development.

(.)

P P

I nave y mentioned as an advantage the point that such
systems often brin\ to nind learned oatccres or learning experlences
wnich would otherwise be forgotten. Wor eyample,doss Fcleisn's
classification sugzest to you wiaat right rot hnvo teen cornsidered
tefore ~ that sciznce education ohoml pernaps,malke some contributlon
to the development of social compeste “c*es or perscnal qualitles,

Has. role-playing or simulaticn axerc_sos a placé,or a greater place,
in seience education ¢ Or,considering Gagne,has °c*ence educstion
to date been mvuch too ccﬂcerqed with the eariy introduction of
provlem-solving,higher-order principles and given too little
attentlon to thne disbwiminat*on»,voncents and »rinciples upon which
ne claims they are necessarily based ?

|....I
m
@

I have also slready mentioned a5 a possible dlsadvantage the
point that the too ready an adobtion of any one system may,in fact
lead to the omission of very important categories of otherwise
desired learned outcomes and of thelr appropriate learning expsriences,




Fonr exaample,would ine exeluslve adoption of Gagne’'s positicn result
in the failure to provije for learning of kinds walcn would otherwice
be jJudged an important resuli of sclence educalion ?

Another featurs,whizh tends o correlate with the relative
comprehensiveness of the gysten ,i¢ the learning or re~learning
(training or retraining) demands that the udoption or adaptation

. of one or more gystems places on the curriculum worker and teacher.
e mors vomprehensive the sysiesn the more int ult* e 1ts constructs
and connections feand tc te,the wore its coperations tend tc aporoximate
an art form,an tre meore open to chance events are the interpretations
to te put upon it. The more focu=zsed the system,the more an°1ytic its
constructs and connections tend to be,the more its cperations tend to
approximate a technolégy,and the less open to chance svenis sre the
interpretations to be put upob it. In eith case the 5e ands upon

[
the relative novice in the system in order to ccme Eo g
are very coensiderable.

Which one of us nas read more than a2 very little of the
psychologlical 1iterzture or had more than an every day practical
experience of the Uu,ﬂomena,empiriLDT results, and concepts upon
which Gagne has erected nis conrditions of learning.? Which one of us
knows enough of role-playing,simulation,synectics, or comvuter-
assisted instruction to judge,at least tentatively,whether or not
or to wnat degree such learning exveriences could he a useful part
of 2 junlor secondary science curriculum.?

Thus a possible disadvantage of adoption and/or adaptation
of one or more systems 1s that the curriculum worker may misinterpret
the sys tem,or," ne does net do so,the teacher may still do so. This
may ©te only another way of saylng that representative practising
teachers should,perhaps,be represented in a curriculum development
project at all stages of its coperations, It may slso be only another
way of saying that the =ducation of the teacher is ,perhavps,more
critical than the production of curriculum materials.

Another disadvantage,tiue of any system,1s that they are

rievery comprehensive encugh as guldelines for all the decisions arnd
operations of the curriculum worker or teacher. For exsmple,neither
McLelsh nor Gagne nave anything explicit to say about such very
important matters as attention or motivation. I would guess that
Meleish would see the mainsprings of motivation ir social structure
of the classroom or otner learning snvironment and might endorse
a relatively free or open systam enouraging socilal interaction
and permitting at least a significant degree of control by the pupil
over the course of hls learning experiences. re might thus be seen
to e erndorsing a form of exirinsic motivation. Gagne,I bhelieve,
would see the mainsorings of motivation in parameters of the learnin
vask,for example in having learning tasks at an optimum level of
diffioulty,neiher so difficulit that they will be avoided nor so
difficult that it will only he attempted for some worthwhile extrinsic
reason, Provlislion of the necessary conditions for learaing,he could
pelieve,probably goes close to achieveling the optimum level of
aifficulty in the learning task,with which the observational
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correlates of go-callzd intrinsic motivatic: are krown to be
assoclated.

- v

But,of course,l might
er Gagne think aoout motlvati

pe wreng in my guess apout what MNcLelsh
. i
be so for the wrong reasons, In
=1

©f I am right in my guess I could
ther cage the consequences for
ng I do are vrobavly in the directicn
*of lowering its guality and reducing its effectiveness., (At this
voint I should vperhaps 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 neilther car e avoided in school
learring even i1f particular forms of either should be avoided.)

nothing to say is thet ol the level/vra 1 demands they are likely

tc make for thelr ilnmvlementation in a practical system. For example,

even if it could be shown empirically that computer-asssisted

instruction coculd be usad to take over =zny of the teaching areas

of the vresent curriculum with x0 loss in learning and,verhaps,some galas,
it would seem highliy improbvable at the present time that the necessary
costs could ve met. The adoption of a gystem or systems necessarily
carries with 1t nidden imvlicatlions of at least loglstical and

economic kinds.

Another important mastter on w?& n nearly all such systems have
ctica
ct

'

|
!

Tor what are very good reasons,most of the systems of learned
outcomes and/or learning experiences that I know,are subjlect or i
discipline neutrsl. Further,they tend to be classificatory in
character,that 1s,they consist of a series or system of generalized
categories,rathexr than peing keys to particuliar learned outcomes
cr particular learning exverlences. Thus,the person wishing to apply
the system still has much to do and freaquently little to gulde him
in making the particular selections that will distingulsh his
curriculum. This ls not necessarily an advantage or a disadvantage,
but being alert to this fact 1s some guarantee that it will rot
develop into a disadvantage through the zllocation of ftoo little time
or resources to this vhase of activity.

The general fmature of adventage in such systems is really
counterpoint to the points of disadvantage that I have bveen mainly
- making. This is,that they do represent the consensus of other
pecple's thought,intultion,expverience and research., To the extent
that this thought,intuition,experience and research has valldity
the greater the advantages are likely to be,

=

It might be thoupght that the relative advantages and disadvantages
of these systems could be judged in terms of thelir products,that 1s
in terms of thelr empiricel validatlon. Wnatever.the merits of this
sugrestion,it does rnot ssem possible at the present time for there
are relatively few,if any,curricula wnich Liave adopted exclusively
any one of the systems I know.
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And this point suppeses that the cne system does not give
rise to markedly different products. Thus,for example,;Gagne's
system was used to gulde the development ¢f the A.4.A.S. Commission
on Sclence Hducation's elementary school curriculum groject.

T

I believe 1tqw?n be wrong te Judge the merits or otherwise ;
of Gagne's system/iﬁ‘gvrms of the characteristics of the A.4,4.3, 4
curriculum,or to infer that if the A.A.A.S. curriculum possessea a
certain characteristic that this 1s an inevitable consequence of the
adoption of the Gagne system. Thus for example,the 4,4,.4.5. ° i
curriculum might ©ve caiied a closed curriculum in the sense that |
the cholces of learned outcomes and learning experiences are not |
ven to the child and,only marginally,to the teacher. This stands |
in sharp contra-distinction with other recent vrimary scrool science | '
curricula,for example,Nuffield Junlor Science,where very considerable |
choice of outccme 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 4
o education in empirical fashion,lNuffield,on average,would prove the
better. The basis for my guess would be that the HNufrield children
would,on average,have acquired more maltiple 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 £
monent,the result I anticivate would be in the direction cf
confirming Gagne's system but discrediting its particular form and
f quality of application in the A.A.A.S. curriculum,. )

IR AN

Similarly,one would be unlikely,or at least unwise,to
discredit Meleish's intuition that,among other things,rcle-playin
has pecullar advantages for the development of social competencies ;
from observation of the use of "role-playing" by sclentologists. :

I ..Q.......00..‘0.0‘0..0..'.“.Ol......‘..........'.5... !

The synopsis of this paper indicated that I would conclude by
advancing some troad princivlies linking learning experténces to
pupll outcomes. Time does not permit thils - eithev now in delivery,
or,retrospectively,in prevaration. I hasien to provide a rationelization
for thls state of affalrs by adopting a popular piece of educando,
namely that the teacher should studlously avoid doilng the pupil's
thinking for him.

PP o PEN

However,I would like to conclude on = point which is not unconnected
with what I have avoided doing.

X € 2 AR A B s

It seems 1lnevitable to me that some clarrification,derivation, ; _
and selectlon of objectives of a curriculum mist be accomplished , b
before any serlous attentlon can be glven to consideration of other 3
matters including that of the clarification,derivation,and selection of 3
learning experiences calculated to bring these objlectives to | 4
frultion. :
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I am by no means convinced,even if the same set of objectlives
is eventually selected for all chlldren,that these objectives willl

be achieved uniformliy or will necessarily be best approximated by =
common set of learning exverisnces. The basis for thls poszition derilves
essentlally from my consideration of the preblem of individual
differences in learnling.

Completely common objectives and cougletely coamon learning
experiences constitute. a closed system with control effectively
vested in the materizsls conveying the learning experiences.

I am willing to accept that at senlor secondary levels and
higher ani in the present state of our soclety that more systematic
disciplined scientific studies are demanded. Given that 1t can be sald
that the senior student retains some measure of control through
cnoosing to study a particular sclence or sclernces or not,the curriculs
of these sciences at these levels must,I believe,bs 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 learuing experlences prevalent today
at senior levels are not open to criticism).

In science education at the Junior secondary level and certalnly
&t the primary level,I am much more inclined to think that a more
open system is desirable,with at least some cholce.in the range
af..cbjeetives and the level of achlevement acquired in their pursuit
and considerably more checice in the means of pursuing these
cbjectives.,

If this 1s accerted,it would seem a wise strategy for A.S.E.P.
to produce materials embodying these cholces. One essential feature
cf the materials should be that they,together with other experlence,
provide learning experiences for the teacher sc that the teacher
understands the bvasis of the puplli'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.

~
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LASSIFICATION OF VARIABLES AFRPECTING THS BOUCARILITY OF TI% CHILD

o
<o

Sozne Varlables witrin the chilg

A.Genetically deternine

(1) ovrobably minimally affected iF at 2ll by what has happened to
the child since ccnception

(a) sex
(b) age
(c) some vhysical characteristics

(11)subject to modification sinee conception arid for birth

(
{

da) some physical characteristics
b) some physiological characteristics related to health

(1ii)sudject to modification by environmental. interaction

(2) basic intellectual capacity

(o) some special abilities

(c) some physical and vhyslological characteristics
(d) personality (27?)

(e) temperament (27)

B.Soclally determined or influenced
(1) commoa to all or mcst mewmbers of a particuiar society or culture
(a) lancuage
{b) basic values

(c) some patterns of sccial bvehaviocur vis-a-vis people

(11) unique to the individual child or relatively small groups of
cnildéren

(a) nutrition snd genersl hesith
(b)~deertvation and/or disadv vantage
(c) previcus learning vattern

II : Some Variables Zxternal tc the Child .

T et o el e Do S A Ao

A.8ysten structure variables

(1) structure of the school systen relative to the social systen
and values system

{(11) curricalam

(111 )characteristics of the individual school and individual
slassroom
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B, Instructional varlanvles

(1)  teachexr training =znd experience

!
\

-

1) teacher 'personality’

(111) methods and materizls

ITII « Value Pattern Vaiiatles

i, The value patterns and attitudes of the social system.

- P

%, Values and attitudss of the family
{1) vis-a-vis the child
(11 )vis-awis the school nystem

C. Values and sttitudes of significant peer groups

.

E (1) vis-a~-vis the child

(11 )vis-a-vis the school system .
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FIVE ARZAS ORF LEARNING ACCORDING TO MCLEISH

: : 1. Objective Information

; Information is used here in a non-technical sense to signify

: ~ material which can be comminlcated and reproduced,especlally material
‘. which has oeen enccded in sqme sense so that it is in a standardized
. and impersonal form. Usually this materisl is verbal in character,but
E it may consist of other signs and symbols (e.g. plans,mars,gravhs,
formulae,etc.)

t , 2. Tachnical Skill

E 4 f In the most general terms,a technique is the art of converting s
p j rraterial or thing into scmething else that we need,want,or can sell -

E , usually with the help of instruments or tools. Techniques mzay te of 3
S ‘ reflective character (i.e. their iunderlying principles are understood)
3 or they may be non-reflective (traditional,empirical,rule-of-thumb).

‘ Itls useful te 3istingulsh between technical skills which involve only
{ ‘ ( instrumental activities (making something for use) and those wnich

- irnvolve expressive activitiez (i.e.,the vproduct embodies feeling and
value irn some significant way). In the latter case,the person using the
skill will normally be deeply involved emotionally ir the activity.

LN L e ra s B

3. Social Competence

-

0
s e

In an industrial society,it is relatively easy to confuse social
: 7 and technlcal skillis. But there is an essential difference between
s ’ * skills with materials and skills involving the human being. In a
: numzan relationship,expectations are mutual or two-sided. The technician
E A has expectations avout how his material will react to "handling®,
¢ and adapts his behaviour accordingly. The material dces not have any
3 expectations of the technicilan;its reactions are limited to those
‘ } characteristic of the class to which it belongs. Human reactions are
E ! less predictahle and problems cf an ethical nature arise which are
” irrelevant in other contexts. We can slso make a distinction bvetween
a personal relationship and a soclal one. The soclal relationship is
more connected with expert knowledge and technical skill than is a
{ personal ore. Soclal relationships are gulded by public rules which
. aprply to defined soclial positions,rather than tc people as unique
. individuals. Where a person effectively interacts with others in
: relation. to his social position,in accordance wWith the rules,we say
he 1s competent. In a personal relatlonship,there is a greater element
of spontaneilty involved,and the rules of social discourse are more
liable to be "bent'" depending on the closeness of the relationship.

i -panrusien iy y

4., Personal Acceptability

This seems to be more closely linked wlth the inner qualitles of
4 temperament,personallity,and character than the other three levels.
| 4 Wamth, integrity,courage, numour,failth play a large part in personal
: ‘ accevtabllity. Tnese qualities are often thought of as linked to some
E 4 "self®* lying behind knowledge and technical sklll and even social
E competence.
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APPENDIX II (Contd.)

5. Self-insight

This is relzted to the 2bility to understand whe one is,what one
has been,and what future pcssibiiities appear tobe open. It is very close
to feelings and valuss, In a phrase,it involves openness to the whole
of one's experilence.
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APPENDIX III

DESCERIPTIVE DEFIKITIONS CF SOME SZLYCTED TEACHING METHODS ACCORDING

TO MCLEISH

Demonstratction

The demonstrator perforns some operatlon axenplifying a

. vhenomencn or skill. Y

-~ )

Controlled Discussion (“Socratic" method)

Commonly known asz "teaching" when indulgsd in in schools.
The teacher has carefully prepared materials principally in the form
of questions whici. are’designed to draw out,on the basis of previous
expsrisnce,the reguired data from students, The students may ralse
guestions 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 followlngz an non-the=job" functioning by the student.
Not infrequently,other students are present as a grcup.

Slmﬁlation ExXercise

A real 1life situation is duplicated in its essentlal features
in the form perhaps of a "game" or a protlem which must be solved
within a given time. Participants adovt the roles or status appropriate.

The Syndicate Method

The class group is divided into sections which work on the same,
or reiated,protlems in competition with each other. Thelr solu“ions
are presented to the full group for discussion and critical appralsal.

.

Counselling

Students go voluntarily with their individual (academic or
rarsonal) problems in a regularized way to a tutor or counseller
who has at least a minimal training in counselling techniques.
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Oblective Information

wWho

oW

the lecturer,the pedagogue,the tutor.

¢ question-and-answer technique,set assignments from a
text-book.teaching-machines,lectures,observational searcn,
fact-finding research,training in use of referexnce works.,

Technical Skill

Wio
Hew

Social

(13

the instructor,the coach,the trainer,the tutor.

drill,exercises,practical work under supervision,
demonstration,analysis,moﬂel~bu11ding.

L 1)

Competence

Who

How

¢ the tutor,the exemplar

supervised social experience,information about social
rules (wmoral training),parables,case dlscussion,guided
discussion,role-playing.

Personal Acceptability

Who : the tutor,the friend,the therapist
How : informal discussion,the interview,tape-recording,
analysis of experiénae, psych-drama.
Self-insight
Who : the tutor,the theravlst,doctor,priest
How : as in &4,

RS
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APPENDIY V

SUKMMARY DESCRIPTIONS CF SIGHT TYPRS OF LEZARNING AND OF THE NECESSARY

CONDITICONS FOX LEARNING ACCORLING TO GAGNE AITH SOME BXAMPLLS

Signal learning

" Descrintion ¢

Conditions :

{3}
rd
o)
=
o)
1=
@

The individual lezrns to wake a general,diffuse response
to a signal, This is the classical conditioned response
of Pavlov. stimulus
Present signalling stimulvs and unconditioned/in

close proximity and in that order. Arrange revetition
if necessary.

ex-student returns to school science laboratory and
teacher and experliences a warm glow of well-veing,
sulles,feels relaxed,etc.,or,alternatively,feels cold,
shivers,is uncomfortable,fidgets,etc.

Stimulus-response Learning

Description

Conditions

Exanple :

Chalning

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 (XKekule,
Tetrahadron, Molybdenum,ete. ).

What 1s 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 backwards,or by using promrvts. Reinforcement
of the terminsl conrection and revetition are necessary.
The student learns to crerate an instrument,e.g. hurette
or microscope,correctly,smoothly,and tautomatically®

- Verbal Association

Description :

Terbal assoclatlon 1s the learning of chalns that are
verbal, Basically the conditions resemble those for the
learning of other chains (motor),but the presence of
language 1n the human being mskes this a special type

~ because internzl connections may be selected from the

Conditions

Example s

irdividual’s previously learned repertolire of language.
Reinstate verbal connections in the vroper order,

lncluding medlating or coding connections.Repetition

and reinforcement of the terminal connection are

necessary. For longer chains,external proupts may be needed
to provide sequence cues,

Student learns the order in which elements appear in
groups and series of the periodic classification.
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lMultiple Discrimination
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Dzscription

Conditions

Example

v

(13

The individual learns to make n different identifying
responses to asg many different stimull,which may resemble
each other in {Thelr characteristics to a greater or
lesser degree., Although there are eventually n correct
stimulus-response connections,the connecticons tend to
interfere with each other's retention.

Present stimull in small subset groupings emphasizing
distinctiveness. Repetitlon and reinforcement are
necessary.

The mirneralogy student learns to identify by name any
one of a set of winerals. The anatomy student learns %o
identify by name any one of the bones of the human
skeleton.

Concept Learning

Description

Conditions

Exanple

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.

Present a variety of stimull that represent the concept
class,each stimulus having a learned connection with
the common response ildentifying the concept. Verify

by presenting stimull including members of the concept
class. If concept not acquired,continue presenting
varied stimull zs initisally.

The student learns to identify a "tetranedral structure"
in any one of a variety of diverse stimuli otherwise
exhiblting this structure,e.g. solid tetrahedron,
cluster of four soheres,"four polnts equally spaced

on the surface of a sphere",etc.)

Principle Learning

Description

Conditions

Example

*®

(2]

In simplest terms,a principvle is a chain of two or more
concepts. It functions to control behaviour in the

manner suggested by a more general loglcal rule of

which the particular principle is an example. For
example, "Flants grow" - If 1t is a plant,then it grows
(or has grovn). Note that a ovrinciple is not the same

as a verbal association. The test of acquisition of a
princliple is not to ask the learner to produce the

verbai rule statement corresponding to the principle.
Inform the learner of the performance to be expected.
Invoke recall of component concepts by verbal instructions.
lMake verbal statement of the princivle. 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 tne princinvle,

The student learns Boyle's Law such that he ean correctly
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demonstrate the consequences for pressure of a change
in volume and vice versa in cne or more instances.

Froblem Solving

Description

Concditions

Example

L 1]

Problem solving is 2 kind of learning that requlres the
internal events usuzlly called constructive thinking (

and by some 1s implicated in “"disgcovery" and ucreativity®).,
Two oxr more previously acquired vrinciples are somenow
combined to produce a new capability that can be shown

to depend on a algher-order principle loglcally derlvative
orn the previously acquired principles.

Inform the learner of the performance to be expected.
Invoke reczll of previously learned concepts or
principles. Provide verbal guidance that directs
thinking, but that does not state the higher-order
vrinciple being attained.

A student with knowledge (previously acquired principles)
of the Gas Laws and knowledge (previocusly acquired
principle )that atmospheric pressure decreases with
altitude 1s able to predict certain things that<are
likely to havoen to an initially ascending hellunm

ballioon.




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, schonls 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. 1In discussing each headiny, 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)
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TUESDAY (continued)

4. The learning procedures that should be built into the materlals
(Recommendations 2-12, 14)

5e The physical format of the materlals
(Recommendations 20-22)

e




4 QUESTIONS FROM GROUPS FOR_TUESDAY SYNDICATE SESSIONS

, . The questions directed it materials development from the

; Sunday evening group meetings are reproduced below, They are

3 listed under five headings which correspond ro to the areas

i for discussion decided by the executive prior to the conference,

] It would be helpful to those eventually having to establish order

i and coherence from the afteriioon's deliberations, if these questions
3 could be discussed (if the syndicates wish to discuss them) within
the five pre-established areas.

Area ) . -
1 To what extent will teacher and pupZl opinion influence the

design of materials?

2 To what extent should we cater for the traditional tedcher and
his techniques; should the materials instead bu truly
experimental and innovative?

3 Will the Project, set out, to produce materials, to provide
o a total course?

S % What percentage of the materials, will be teacher-orientated
Lo materlials?

5 To what extent will ASEP produce materials; to meet different
tecacher emphases and interests?

; 6 Should there be different sets of materials to meet tiié same
| set of objectives?

Area 2

1 To vhit extent will audic-visual materials act as teaching
material rather than as a stimulus for learning?

~ How can the materials developed cat«~ for the diversity of ’§
primary school experience? ?

2
3 How do we cater for individual differences?
%

o g T b

Pupils and teachers.,

What are the minimal entry requirements fcr pupils ent&riﬁé the
Project from primary systems of education?

A‘&!n I.

1 What is the role of materlals that exist already?

2 Should the curriculum materials be structured around, éeftdiﬁ
povwerful ideas, or should they be more general?

3 To what extent will the Project be complete, that is té what
, extent shall the materials designed incorpo’ate existihg materiai?

I+ To what extent should the study of social behaviour be a iérﬁ \ y
of .science teaching? i :

~ L To what extent should content grow inc dently frbm phrobleme :
solving and vice versa?

| 2 What 1s the primary source of information, for the pupiia, ihé
_ teacher, or the materials?

3 What is the dsgree to which the materials are to be difecie!! ag
against open ended?

% Are the materials to be hisrarchical in structura? (prapequlsite)

©

ERIC

Aruitoxt provided by Eic:
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1 Shouwld we iavolre commercial publlishers on our terms?

2 Should the design of materials b= influenced by the cost
to schools?
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if A.S.5.P. is to continue to zi
differences in learring as 4id J
For wnat reasons ? Are there zny other
adaptation to individual Adifferences.in

How useful 1s Gazne's elght types of learnins and their prerequisite
conditions likely to be :-

a. in plaaning the project

o. in develoving materials

c. in vroducing evaluation materials

d. as subject matter for teacher education ?

Ditto 2 but instead of Gagne insert Mcl.elsh, 3loom, Krathwohl,
French, Havighurst,Guilford,ete.

Are there any one or more of McLeish's five areas that you would
automatically exclude from consideration in A.S.E.P. developments 2

hre there any one or more of MclLeish's many modés of instruction
that you would automatically exciude from consideration in
A.S.E.P. developments ?
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‘ AMENDED_RECOMMERDATIONS

2. All materials must take into account the three Piagetian stages
of development in children,

13, (Additional sentence)
Suffici - nt guldance should also be given te teachers as to
the strategies likely to achieve these outcomes.

a o PN e

16. Materials should be produced which allow for three main levels
of reading ability - Reading Grades 6-7, 8-9, and 10-1%1, with .
some supplementary materials at Grades 4.5 and 12-13 levels. ;
‘ Usually any one portion of materials should be written at one 3
: reading level only but several reading levels could be
! represented in a set of materials.,

. . 19, The subject matter of the Project should hs concerned with {
B 5 attitudes of students, manipulation of equipment and materials, :
f science content, envirommental applications of science, the
B 3 i extension of knowledge; the use of science processes, and

' sh~uld be consistent with the structure of scientific knowledge.
Project material related to the pupil?s enviromment should
predominate. (See Rec.3)

Discussion questions based on Dr,Turneris paper 20/1/70 -
NOT DISCUSSED.
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TUESDAY EVENIIG = PLENARY SESSION

The Project should provide a bank of materials, to allow
inexperienced teachers to grow, willle at the same time allow the
imaginative &rd creative teacher to participate in thz 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 pjece of material produced, the role =nd tasks
expected of the teacher should be specified.

We recognise the importance of the teacher, one of whose
roles it is to ma®imise the interaction between the child amd
the materials provided,

oint

The design of the Project materials should tike 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 practized in
schools, ' '

Differences which we would reccamend for consideration include:
reading ability, communication - both oral and written comprehen-
sion, home background, school background, interests, a%titudes,
motor skills, and stage of maturation. (A further factor, on
which there was not full agreement, was mathematical zbility.)

[ Ridep: UWe should register our concern about sections of
the community which may need compensatory treatment.,
If this lies outside the practicahle range cf the Froject
we suggest that the matter be passed on to the appropriate
authority for action.]-

( RefoSugg ¢ Motivation may also be broiight about by students
' succeeding in the series of learning tasks which they
undertake., ]

‘ Point 3

Discussion deferred until Thursday. The material brought
forward will bs incorporated in a paper to be presented by

D?o -R¢S° Vick&:l‘yo
Points 4 & 5

Insufficient material brought forward for valid discussion.
The cost, durability and attractiveness of materials were mentioned.

]
3
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The evaluation and service aspects of the

Project

morning ¢ two papers

afternoon ¢ syndicate discussions

evening : plenary session




ASEP GUIDELINES COWFEREIICE

n"pyR KINDS OF SERVICES AiD EVALUATION PROCEDURSZS
THAT COULD BE PROVIDED FOR IN THE AUSTRALIALT SCIEICE
EDUCATION PROJECT"

s W T *

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 "Whydoes the ASEP Project exist?",

The question has many answers. There are political answers,
economic answers, emotional answvers, and answers based gn 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, whicii of course implies that deficiences exist in the !
present materials and practices used in schools. ! :
t
|
I

Over the past couple of days we have been talking about the
changes we want in science education, In general, these discussions
i 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 of the Project in f
the change process will be discussed. Some may say that a |
detailed discussion of at least the evaluation component of the ;

x setvice side is premature until a clear statement of aims has

; emerged, and materials have been developed to produce student

Cy outcomes in line with these aims. The case for this is strong

' ) 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

i 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 nost of

> : its funded period, the Service and Development functions will be
> ; closglyAinterlockingfendeavours with the one providing feedback

: : _. —and control for the other. Nor can any one person Worlking on the ;
e Project see his role as just development or just evaluation or just ]
’ teacher education, One group will come to depend on unother to ]
meet certain demands of the change process, and all groups will
work together to bring about the desired change.

THE ROLE OF THE SZRVICE 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 Developnment
side can and does "develop 1nstructional materials in science for
use by teachers and pupils in Grades 7-10 in Australian schools",

PAFullToxt Provided by ERIC
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Purposes 2-5, swmarized briefly as the evaluation of current

nractices, tie develomment of suitable instruaents, the develop-
ment of a teacher education nrogram, and the estabiishment of a
resource service, are essential if Purpose 1 is to be fulfilled.

The development of the materials and the servicingz of them
are synergic nrocesses; however it is useful for purposes of
discussion to senarate the functions of the service area in the
total change process. We see the functions of the service
branch as being to: e

1. produce (in a technical sense) the materials for change.
2, stinulate the change process anon; teachers.

3. monitor and describe the change nrocess.

4, e'valuate changes produced.

Function 1, the technical production of the materials, will
not bhe discussed in any detail at this stage., We have a charter
to produce materials to the pre-nublication stage. We believe
that for materials to be evaluated effectively in the trial stare,
they need to be nroduced for this stage in a form which is as
close as possible to their final »ublished forn, 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 equinment to ensure that it can be
done .

One other asnect 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 exnensive. Often they are co0ld as c¢omnlete instructional
nackages 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 coes not matter how
useful they are if schools and teachers are unable to purchase
thenm because they are too exnensive. At very least new ways
of ourchasing the materials quite different from the traditional
may have to be exnlored,

The remaining three funetions will e dealt with in some
detail, to explain huw these functions can fulfil the Service
Purposes of the Project. Before discussing the four Purposes
nore 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 demandsof the
ASEP progran.

ZHE TASK OF T'VALUATION

At this point it seems important to establish what the
Project understands by the term evaluation. We mean quite
simply the gathering of relevant data so that valid judgnents
regarding the change process may be mades The terminology.
we are gzoing to use derives from the work of Murray Seriven!
and Robert Stakes?2 who have helped to establish at least some
cormcn definitions in the field.

Three phases of operation can be identified in an
evaluation program. The three are formative evaluation,
summative evaluation and basie research.
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Formative evaluation

Formative evaluation is concerned with the improvement of
the matei:ials being developed. In this phase, the parts of
the total program being daveloped are tried oué 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 fultiiling 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, ahd 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 evaluation 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 external evaluation

Evaluation in each of the three areas f'ormative, 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 wili 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 summative 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 thc Project can supply the opportunities
and resources for outsiders to do some of this, but it does not
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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 talen 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 progranm. 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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| Tragditionally 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
J 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
L 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
i ensure that valid judgments regarding the Pryject could he made.?

Comparison.with another program

Judgmentscould be made from relative comparisons 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

comparisom programscould either be the ones alrcady being used
in the States, or a new programn introduced from overseas (e.g.
Nuffield) to parallel the introduction of our own.

L2
- J

R N

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 wvay,
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,

Aruitoxt provided by Eic:
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In the Project we will be 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 ancther 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 teache.s. ’

Pedagogical validity

Are the materials teachable in their present form? This can
only be assured if the materials are tried in a wide range of
educationial situations. Often materials valid in one teaching
situation are quite invalid in another.

Social and Philosophical validity

Ape 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 can 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.
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In the area of determining changes in teacher attitude or
ability, or in the area of describing objectively the instructional
process, much of vhat exists is highly experimental. We hope in
the Project to examine some of these instruments already developed,
and perhgps 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 pro jects,
evaluation has been of the intuitive kind, or by making comparisons
with students in other programs on a 1imi£ed number of outcomes.
Such evaluation has been of the "That'!s interesting" kind, having
11tt1§ effect on what had been developed or on vhat 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 evaluatioh, six carried out formative and
summative, two carried out fg%ggﬁéﬁg, summative ,and basic research, !
while eleven carried.out no ¢h at all. fhus complete
evaluation in the terms outlined earlier, is & fairly rare thing
in science education research.

It is interesting for us to look at the kinds of formative
evaluation activity carried out by the projects investigated by
Welch™:

Kind of activity Number of projects

Teacher reports (written & 26
verbal)

Classroom visitation 1

Student interview ard
discussion

Questionnaires

Test results

Video tapes of classes

Professional view of produced
materials

DWW FI oW

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 onl{6e1ght
projects reported any summative evaluation, and only 13 of
projects showed any evidence of success in achieving stated
objectives.
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Instrument used . Number of projects
. Project-developed achievement 20
i tests
{ Standardized achievement tcsts 10
i Questionnaires 7
Project-developed cognitive tests 7
Test on Understanding Science 6
(TOUS)
Attitude measures 5
Interest measures 3
Critical thinking or reasoning 2 L
tests N
Science process measures 2
Classroom climate invéntory 1
Again, as a Project, we would like to use instruments of the
kinds outlined above. ihe 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 ques%ionnaires. And all of these tests, including those

i developed, and those adopted will be used to serve formative
| evaluation.
{
H
i

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
j the development of materials in education, there are very few
f 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
doe.

It may be asked what benefits should accrue from a comprehensive
program of evaluation within the ASEP program., A% 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 "ecarry out such
evaluation of current practices in a cross-section of Australian
schools as is necessary to ensure that Project materials are tried 1
in a variety of situations where the characteristics of the school, j

teachers, and students have been adequately described",

There is a strong case for saying that Burpose 2 should be

: fulfilled before any of the others, The argument goes that it is
3 impossible to develop materials without first knowing what kinds

: of schools, students, anl Ueachers are going to be using them,

We believe, however, that we are not developing materials to

i serve existing conditions, rather,we are developing materials to
IERIC change existing conditions. Ve belfeve ve 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 timetable, 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.

To help in:our descriptiohs,” data on the following could
be gathered:

1., physical facilities for science in the school
2. administrative structure

3. prerceptions of teachers regarding science. z1d science
education

4y, attitudes of teachers to their students and to
science

5. teachers' 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 thoroughiy 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.

IHE PRODUCTION OF SUITABLE EVALUATIVE AND DESCRIPTIVE
INSTRUMENTS

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 is 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 achleved is likely to be disappointing
with the time und resources available.
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We believe two kinds of tests ought be develoned. The
first is designed to test whether students have attained the
tlesser learnings!(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
tgreater 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 at%aihed. Such tests are time
consuming to construct, and the best we can do within the Project
is to modify for our purposes some alreadyin existence,

The pattern for developing testé of the pen and paper kind
is. well established, and the Australian Couticil for 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 bias. The
method of developing tests as outlined by Grobman®, 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 Cooley & Klopfer? Watson Glaser Test of Critical
Thinking, Cooley and Reed. "Science Activity Inventory" of
science 1nterests, 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 lMedley, Smith, and Taba.
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These are described in Simon and Boyer'!s "Mirrorg for Behaviour“7
and Hymans "Teaching - Vantage pcints for Study"©., Again the
extent to which we can do this will be very limited.

We do helicve. howaver. 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 nope we can extend outside. Ve would welcome,
for example, people interested in describing classroom processes
or developing attitude amd interest-tests designed to test expec%ed
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 sciencej; 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
A retvionale

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 evidernice 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
Progran,

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 sume materials in quite
different ways - that this is innovalive, professionally rewarding
and should be encouraged. To deny the %eacher his key rolie 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 hLad teachers in térms of the aims of the program, but
more important, we believe that we can help all teachers Identify
for themselves how they are going with the program so that they
can teach 1t 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.

lle 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 & conscious effort
on the part of the Project to educate teachers in the philosophy
oftth% 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 %o help teachers in the organization
of time, materials etc., and tu organize their lesson sequences
so that they can teach more effectively anid 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.

%, Tie success of Project materials in the é;assﬁobm 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 sympathetiec
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,
on 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 tcritical inciden%s', described by teachers experiencing them
in the teaching situation which can provide a source of information
for our teacher education prcgram,

5 The best way to help teachers wusa, 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 criticale We believe that this involvement can be
aided_by;helping estaplish a team approach to teaching science in
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schools, and a regional approach so that schools in close
proximi%y can share their ideas.

We believe that opportunity should be given to teachers to
contribute materials and ideas to the Project, and perhaps even
write up learning experiences and tests in a %orm 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 ichools.

The aims of the teacher education program
The aims of our teacher educationprogr:anr will be twofold:

1, To éstablish‘in teachers a set of project aims,
objectives, and teaching methods which are congruent
with those of the ASEP program.

2. To maintaia the fidelity of these aims, objectives
and teaching methods in teachers over an extended
period of time.

If we look at other projécts, many have tried to instil
initially the aims, objectives and methods of the program 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-graﬁed or maintained at the desired level. At the present
time we see the aims of the teacher educatio