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SECOND.ARY SCIZNCE COGiITTEE CIRIRICULUM AND RUSSARCH BRANCH

LNVIRONIMNTAL STUDIES and SCINNCE TLACHING

-~ CONIRANCE:s FIDBRUARY 1971

The contents of this circulnx are the proceedings of a conference on
Envirormental Studies and Science Teaching which took place at the Secondary
Teachers! College in late FPebruaxy, 1971.

The conference vias orgmnized and run by members of the Secondary Science
Committee in conjunction with the Curriculuwa and Research Branch of the
Education Department. Participants in the conference werce mainly co-ordinators
of Scilence in High Schools throughout the State.

Many people made veluable contributions to this conference, and the members
of the Secondary Science Committee would like to extend their thanks and
appreciation to these poople,

The Secondary Science Committee would also like to thank the Secondary Teachers'
College for the use of its facilities, without which the conference could not
have taken place,
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Section II, PRIIARY SCHOOL SCIRVCE AlD ENVIRONMENTAL STUDIES
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SECYION I, THE LECTUKES.

The conference programme contained threc lectures on educational aspects of
Environmental Studies,

The first lecture, delivered by Dr, G..l. Ramsey, Assistant Director of the
Australian Science Education Project, was the introductory lectuxre of the
programme. In it Dr. Ramsey discussed the meaning of the tem 'Environmental
Studies" and outlined an approach to classification of the components of the
enviromment which assists in the education of consequences for science teaching,
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The following is Dr. Remsey's paper, reproduced in its entirety because of
the number of requests to do so from participants in the seminar,

ENVIRONMENT.AL STUDIES « /HAT IS IT?

It is an 'in! word, isn't 1t? St
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The contonts of this circulox are the proceedings of a conference on
Envirommentel Studies and Science Teaching which took place at the Secondary
Toachiers! College in late February, 1971.

The conference was organized and run by members of the Secondary Science
Comnitteo in conjunction with the Curriculum and Research Branch of the .
Education Department. Participants in the conference were mainly co-ordinators
of Sclence in High Schools throughout the State,

bMany people made veluable contributions to this conference, and the members
of the Secondary Science Committee would like to extend their thanks and
appreciation to these poople,

The Secondary Science Committee would also like to thank the Secondary Teachers!
Collese for the use of its facilities, without which the conference could not
have taken plaoe.
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SECTION I, THE IECTURES.

The conference programme contained threc lectures cpn educational aspects of
Envirommental Studies,

The first lecture, delivered by Dr, G..ie Ramsey, Assistant Director of the
Australian Science Iducation Project, was the introductory lecture of the
programme, In it Dr. Ramsey discussed the meaning of the temm "Environmental
Studies" and outlined an approach to classification of the components of the
envirorment which assists in the education of consequences for science teaching.
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The following is Dr. Remsey's paper, repi*oduced in its entirety because of
the number of requests to do so from participants in the seminar,

ENVIROIMENT.AL STUDIES &~ WHAT IS IT?

It is an 'in' word, isn't it? Start a free response session with the word
"envirorment", and very soon words like pollution, litter, amog, .high-rise flats,
balance of nature, ecology, squendering of resources, natural heritage, come
tripping out. ' '

-

N,

'~

A quick scan of the dally press mirrors our concern for our environmente.
As an example, I quote some headlines fram "The Australian' of Tuesday,
23 Tebruary, 1971.
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Pirstly, Robert Lehane's article headed "lMinding more ways to make
megawatts" beging with the atatoment:

"Phe world's first clcctric power-station wos built in New York 88 years ago.
If the present rate of comstruction continues, the entire land surface of the
U.S. would be covered with power plants in less than 200 years."

On the adjacent page paxt 2 of the Ian iloffett series ™hat is our Wildlife
YWorth?" starts with a comment of o grazier's wife - "Kangarode? They have no

right to bc here. This is sheep country ... and ends with the statement

Where is the right place for the lzangeroo - inside a can of pet food?"

In the seame paper, there was a supplerwent on 0il and Gas. One advertisement |
in this section, placed by B H P 0il and Gas Division, and Mematite Petroleum .
Pty. Itd, beging -

"Since the installation of the five B H P and Esso off-shore platfoms,

narine and bird life has flourished. In fact, there's something of a !

mini population explosion going on in Bass Strait" ..e '

Some other headlines in the some supplement includec
A weapon in the fight for clean air, Getting rid of the haze",
"Bigger sharc of the Energy iiarket!

UMhe o0il companies - a concern for the control of pollution'.

To some people, & study of the enviromment would mean taking up somc of these
issues oy studying examples of pollution - in rivers, in the sea or in the air,
It would mean fighting for the prosexrvotion of the kangaroo, for the introduction
of electric cars or the provision of more parks., It would mean being 'for! this
and 'against'! that, But surely such actions or activism should result from
envirommental study, and not from the basis for such a study. ¥We must study the
enviroment in the widest sense of the temn with an open mind and without
prejudice, if we are to avoid the bandwagon approach which has us attempting to
tcach the latest tit-bit on pollution to a benumbed and bemused class, Before
we can make value judgements about the envirorment we must have a sound kmowledge
of it, with the various elements placed in some ooherent system for the students,
Por this reason I believe the scientific processes and attitudes are central to

any cnviromental studies., I;Iany of these processes and attitudes are well=kmown
to you and I will sinply list o few as reminders:

Observing and ordering observations _ :
determining patterns and relationships ‘
formulating problems ;
demanding evidence in support of claims i
seek rational explanations

represent observations honestly

This does not mean that the skills of the artist, poet, or novelist do not
help us in our appreciation of out enviroment., They do. Science cannot help

us appreciate the beauty of 2 suaset, but it can tell is that the sunset is red
because of the smog in the aire.

ilan has always studicd inis envirorment, and has tried to impcse some oxder '
upon the myriad of seemingly disconnected cvents and happenings in it. Some .
societies and cultures try to impose oxmler using o sopunisticated system of myths
as, for exrmple, do our aboriginal pcople. Our alvertising would lead us to v
believe that we have our own system of myths for deseribing our enviromment, and
when a rational deily paper spends a large section on "Yours Sters" it certainly
supports the contention. Iven so,m4. arc science teachers and we would agree
that our socicty in its rational moments, would choosc to impose an order based
upon science and its methods. Science must fom the core of a study of the
enviromicnt if we are to find workable solutions to the myriad of our

enviromental problems, and if we are to make full usc of our resources without
prejudicing future generations,
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To provide a structure, which may provide some order, end to raise some
points for discussion, I will focus:out thinking on three main arcas:

1e Broad content themes
2o Student understanding of the environment. .

3, The role of institutions in an envirommental studies progrnm.

Broad content themes

I presume we have in this room teachers with differing educational
backgrounds, teaching ckildren with difforing aptitudes, attitudes ond the rest,
- in schools of differing philosophies and resources, in neighbourhoods of
differing social and notural background. Ve could add to this set of variables,
tcachers in other countries teoching in other languages, in emrlronments very
different from our own.

Yet, if envirommental study is to mean anything, there must be common threads
in 21l of thise What are the common threads which pull together the enormously
complex set of systems we see interacting cver differently in the total range
of perceptual expcriences which go to make our contact with a given enviromment?

I don't thiink it matiers much whether we think of Pierre in Paris, Hank in
Wew York, Wally in Warrnambool, John in New Guinea, or Mary in London, there are :
daminating themes which orgam.ze events in the so cie'ty in vhich they find k
' 'them.,elwIes. :

To illustrate what I mean, let us look at the forces acting in the
enviroment whieh brought s all together in one place at one time this morning -~
more or less! I shall illustrate using my own case as an example, but you could
substitute your own, or that of Pierre, Hank, Niary, John, Wally or anyone else
in any socictys, The “woad themes will come out much the same.

The alarm went off - a non-verbal signal, or a communication event heralding
the start of the day, It may be cock-crow in another gocictys

The clock was read ~ 7 ae.me$ a knowlcdge of time is requireds Again, a less
Westernized society may use the height of the sun in the sky.

I must leave at B¢15 aeme 1f I am {0 arrive on time; acceptance of natural
oxrder, past experiecuce a guide to futurce. .

rcad the paper; watch'the weather forecast on TV; instant communication,
shower; wam water, encrgy source.

cook the toast; provieion of energy in a wire.

cat the toast; energy source for the day's activity,

bring the milk; cenergy source, transport, cormunication,

dressy shall I wear ny plnk shirt end :t’lowexs-studded tie? No, it might
create the wrong impression!

Comnunication, '

I say "good-bye". ‘Don't forget t0 bring home see"

Communication, natural oxrder

I shall go by care I nead potrol, an cnergy sources

I om confident I can get it from the gas station; comnunication,

natural order. "Eight gallons please" - a Imowledge of quantity and
measurcment impose order. I turn the key. It startse I em confident that
the natural phenomena enginecred by man to scxrve his locomotion will not
have collapsed overnighte Even if it hadn't stoartod, I would not have
blamed the gods or kicked its tyres to make it go. I would assume some
perfectly natural cxplanation -

Lo I o B o B o B o B |
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2e¢ Student wnderstending of the environment

3. The role of institutions in mn envirommental studies progran,

DBroad content themes

I presuwae we have in this room tecachurs with differing educational
backgrounds, teaching ckildren with differing aptitudes, attitudes and the rest,
in schools of differing philosophios and rosources, in neighbourhoods of
differing socicl and naturel background. ‘e could mdd to this set of variables,

teachers in other couwntries tecching in other langueges, in enviromaents very
different from our owne

Yet, if enviromrental study is to mean anything, therc must be comon threads
in all of this. Vhat are the common threads which pull together the enomously
complex se¢t of systums we sce interacting cver differently in the total range
of perceptunl expecriences which go to make our contact with a given envirorment?

I don't think it matters much vhether we think of Pierre in Paris, Honk in
lew York, Wally in Warrnambool, John in New Guinca, or llary in London, thcre arc
dominating themes which orpamze events in the society :Ln vhhiich they find
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To illustraote what I mean, let us look at the forces acting in the
enviroment which brought us all together in one place at one time this morning -
more or less} I shall illustrate using my own case ns en example, but you could
substitute your own, or that of Pierre, Hank, liary, John, Vally or anyone clse
in any socicty., The “woad themes will came out much the same.

The alarm went 0ff - a non-verbal signal, or a communication event heralding
the start of the daye. It may be cock-crow in another sociecty
The clock was read ~ 7 a«dne} a knowledge of time is rcquireds Again, a less
Westermized society may use the height of the sun in the skye
I must leave at 8615 ceme 1f I am to arrive on time; acceptance of natural
ordery past experieuce a guide to futurce. :
rcad the paper; watch the wcather forecast on TV; instant communication,
shower; wam water, encrgy source.
cook the toast; provision of energy in a wire.
cat the toast; energy source for the day's activity.
bring the milk; cnergy source, transport, communication.
dress; shall I wear ny plnk shirt and flower-studaed tie? No, it might
create the wrong impression} .
Communication. ‘ :
I say “"good-bye', Don't forget to bring home eee"
Comnunication, natural oxder,
I shall go by care I need petrol, an energy source.
I on confident I can get it from the gas stationy comauwnication,
natural order. 'Eight gallons please' - a Imowledge of quantity and
measurcment impose ordere I turn the keye It startse ‘I am confident that
the natural phenomena enginecred by man to scrve his locomotion will not
have collapsed overnight. IEven if it hadn't started, I would not have
blamcd the gods or kicked its tyres to make it go. I would assume some
perfectly natural cxplanation -

insufficient clecetrical energy source (dead battery)

no chemical .energy source (no putrol)

or unsatisfactory matching of cherdeal and electrical (no spark)
I drive to the citye Specd varies between 0 and 40 miles per hour - and the

distance is nine miles, 1 assume the order imposed by mcasurcment, time
and speeda .

HHHSAHH

The trip is only possible because of the order imposed by a set of rules,
and by the varying kinds of comnuniecation, some verbal, much non-verbal which
marks the ways The flare of a stop=light, the flash of a turn signel are
examples of the constent barrage of communicatlon, +all requiring an encrgy sourcc,
ond all cnsuring some kind of ordor in the trafiic flow.
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On the way in I pass by a continuing panorama of man

modifying a natural enviromment which has been observed

and describeds Its very predictability through the “laws

of nature” have mecant that we have bocome a little too smart -
the Vest Gate Bridge, Californian earthquakes and Orbost £lodds
glve us occasional reninders, None the less, it is the very
order we can imposc so readily on our cnvironment based cn the

scientific lmowledge we have gained about the environment that
has lod us into trouble,

It does not matter what sequence of events you describe for you.fself, nor
in what culture, five major themes organize the events. Activities like getiing

to a certain place on time, whether it be to this meeting, or a landing on the
moon, have five threads as unifying themes,

They are -
comunication
measurenent
cnergy
time
natural order.

111 cultures, all enviromnents work within these five., Exemplars for cach of
the five will change from culture to culture and school to school, but they can
provide wnifying themes on which environmental study may be baseds And with

this as a framework, some of the envirommental problems confronting society may
become more meaningful.,

Communication

S0 much of our cnvironment and what goes on in it may be sumarized under
this headings The world abounds with signals of all kinds, and students should
be aware that so much of what we do isg organized by the various ways we have of
communicatinge We have language and verbal signals. Ve have non-verbal signals,
all imposing a control and order on what we dos Communication is not only

giving inform:ations Ve can extend out study of commuaication in the envirorment
t0 ax%, music and the gencral area of aestheticse

Of course, communication can degenerate into noises The competing neon
signs, blaring of radio arl transistor, are 2ll examples of noise pollution, or
examples of degenerated attompts at comunication, To understand noise and all
the pollution that word summarizes, one must first understand communication,

‘hen students con understend signals man - man, man - animal, aninal - animal,
he can start to see some of the factors which prevent the signal coming through.
Thus, the corc of an enviromental study must be to explore coimunication using
scientific processes, and then expand out into the attitudimal arcas of what
constitutes a lack of communication or noise, or into other formms of

cormunication vhere the message is much loss olesr, as in poctry, nusic, art.

We, as adults, are well aware that many of our envirommental problems are
nagnified by poor communication, and that offective comaunication between people
or groups depends so often on how closcly the value systems of the two groups
are parallel, If students were led to an understanding of what communication

isy then the role of effective cormunication in problem solving or confliet
reduction would at lcast be appreciated,
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SO UL uCCuwlonal reninders,  None tne less, it is the very
order wo can inmposc so rceadily on our cnvironment based on the
sciontific lmowledge we have gained about the cuvironmont thot
has led us into trouble,

I{ does not matter what sequence of events you describe for yoursolfy nor
in what culture, five major themes organize the ovontse Activities like getiing
to a certain place on time, whother it be to this meeting, or a landing on the
moon, have five threads as uniiying themes,

They are -~
comuwication
measurcemnent
energy
time
natural order,

A1l cultures, all enviromments work within these five. IExemplars for cach of
the five will change from culture to culture and school to school, but they can
provide unifying themes on which envirormental study may be baseds And with

this as a framework, some Of the envirommental problems confronting society may
become more meaningful,

Communication

S50 much of our environment and what goes on in it may be sumarized under
this headinge The world abounds with signals of all kinds, end students should
be aware that so much of what we do is organized by the various ways we have of
communicatings We have language and verbal signalse. Ve have non-verbal signals,
all imposing a control and order on whot we dos Communication is not only
giving information, Ve can extend out study of communication in the envirorment
to art, music and the gencral area of aestheticse

0f course, communication can degenerate into noises The competing neon
signs, blaring of radio arl transistor, arc all examples of noise pollution, or
examples of degenerated abttompts at coomunications To understand noise and all
the pollution that word swmarizes, onec must first understand communication,

When students can understand signals man - man, man - animal, aninal - animal,
he can start to see some of the factors which prevent the signal coming through,
Thus, thc core of an enviromental study must be to explore comunication using
scientific processes, and then expond out into the attitudinel arcas of what
constitutes a lack of communication or noise, or into other foms of
comunication where the mossage is much loss alesar, as in poetry, rusic, arte

Wle, as adults, are well aware that many of our envirommental problems are
nagnified by poor communication, and that offective communication between people
or groups depends so often on how closoly the value systems of the two groups
are parallel, If students wore led to an wderstanding of what communication
is, then the role of effective communication in problem solving or conflict
reduction would at lecast be appreciated.
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Measurenent
The interpretation and accurate description of our enviromment relies on
neasuremente Iach society has struggled with its own form and we still have

many counter systems, as my daughter found out reccntly, when she had to learn
things like -
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Measurenent (cont.)

without netric measure receiving any nention, little athletics notwithstandingl
Different measures for different things, and so our hotch-potch evolved, costing
millions to straighten out.

flc have our systems of primary units, and the units derived from them. Ve
prefer to quantify whencver coumparisons are to be made, and so standards arc of
prime inportaneos YWe also have counting and calculation involved in measurenent,
and hence methenatics.

The students cen sce that neacsurement and calculation can contribute to
obtaining relevant data which creates order in a system, They can aleo
understand the confusion which results when mecourenients are taken using

different systems, or different bascs for comparison are used.

They can be led to underst.nd by measuring, the tricks of presentation to make
things look bigger than they «ye, or look to contain morc than they do. They
could decide which is the'better buy whcn confronted mth an array of detergent
choices such as -- - :

A costs 56. cents for 4 fluid ozs.
B.costs 72 cents for 6 fluid ozs.
C costs 48 cents for 3 fluid ozs.
D costs 1.68 for 12 fluid cza.

and B coéts 84 cents for 7 fluid 0ZS,

They might also be able to decide that it 1s not simply cost per fluid
ounce which dctemlnes the best buy.

Accurate and reproducible measurencnts are esscntial to ensure order in
our enviromment, Students ean be enccuraged to prefer quentification - data
to back up claimse The BHP - Esso sd I rcad carlier, which stated that the wild
life in Bass Strait had increesed since drilling operations begen would be
treated with the question "ihat is the evidence for this?"

Time

You may see the concept of time as being a subset of messurement, We
certainly measure ity, and use it to obtain derived units like velocity and
accelerations Yot it scems to have a dirension of its own in our twentieth

" century society. Time is the great irreversible phenomcnons To the best of our
knowledge it is unidirectional, We have grand scale geologicel time measured in
thousends of millions of years. We heve phenomena which take place and can be
neasured in time intcrvals of thousand millionths of svconds. Time is infinitely
divisible, and may be measured precisely. Its passage may be obscrved by
change, and our notions of change and of time are very closely related.

We have the infinity of space defined in time units of light years., Ve
have cyeclic processcs in nature depending on the rotation of the earbh on its
axis and round the sun.

Men has taken the tcmporal organiszation of the natural enviromment, with its
geasons, day and night, and animal migration and applled it to sociletal
organization, So much that 9.15 a.m. is a command and demand to be present. The
viorld and our society must “run like clockwork® if it is to mm at all,

Nowhere was this tendency more clearly shown than in the txip to the moon, where
exdact and split second timing were crucial in oll aspects of the flight,

We have check lists, activity sequences, timetobles for trains, buses,
planes. The school day ig divided into cight periods of forty minutes. All
tliese time divisions are again attempts to impose order on our enviromment, Yet
we heve conflicting tomporal ordering, We have two appointments at the seame
tines The passage of time to person A from culturce X scems quite different to
that for person B from culture Y,
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5o we can explore time as a fundanental concept in the natural sciences, and -
as an important determiner of gocietal behaviour,

Inergy

Our society, the natural world, in faoct our whole enviroment is an intricate
web of energy changes and transfommations. The carth is sometomes described as
a space-ship, with the only input being encrgy from the sun. To naintein
qu.ilibritm in living systens, for exomple, our constant body taspersture of
37°C, requires constant energy i-put, '

We have intricate systems fur tramsporting energy. Ve have gosoline, )
electricity, gas as mojor mobile sources. We are constantly on the search for
new sources of energy, and ways of collecting, storing, and transforming
energye. Ve have solar cells; Vanckel engines, nuclear reactors, and the rest. i
Vie are becoming insatiable in our energy demsnds in this centuxy. For exanple,
the United States with gix percent of the world's population uses 50% of the
world's natural resources - ond the Fantastic encrgy demand this requires,

3

Tho students can study encrgy and its transfommations in a scientific way,
and also in o social way. Our society is becoming increasingly dynamic and this
will require ever increasing energy input. An understending of the underlying
inportance of energy transformations to both the natural and social enviromment
will help students understond some of the conflicts which arise as we attempt
to maintain the supply of energy at the vresent rate,

Natural crder

Science is one way of interprcting the universe. It does this by applying
ordey to the many disconnected cvents and phenomcna that occur, This search for
order is basic to the nature of man, although the scientific method of appiying
order, with its tremendous power to predict accurately is a relatively recent :
phenomenon in the history of man, Yet it has been the dominant forece in shnping
the nature of our social envirorment. How do we establish a natural order? We
observe, classify, hypothesize, and develop a systen which first describes a
natural orders Ve classify units of matter, chemically starting with the notion
of elenent, or in temms of fundamental particles. Ve establish order among
living things using the concept of species, and we have hierarchies and chains,

Vle can describe meny of the cvents of the world in terms of systems - with
the components of the system all influencing cach other. Most systems have
eomtrols and feedback loops which regulate the system, iny study of the

enviroment nmust use the powerful concept of n system to help order the events
of the enviromment.

So much of what goes on in the enviromient is part of a “natumal order".
The study of geology pre-swpposes that the present is o clue to the paste That
the processes occuring now on the surface of the earth have alwnys gone on,

If it were net for a natural order ond its natural outecome; predictability,
then technology in its widest sense .- man's modificntion of his totol

enviromment - is impossible, The opposite to a sciontifically detemined
natural crder is chaos and mythology. '

Of coursec it is not only the natural world on which we ottenpt to impose
order, Ve can classify, describe cand predict in our social systems, Some
gtudents may wish to explore the natural enviromment, others the socinl,

I have not, to tkis point, defined the word "envirorment". I thought, first,
that by identifying some of the componentsy the word moy have meaning before 1
specify it too closely. Ve tend to use the word Venvirorment" when we want to
be loose ox vague bo describe any source of atimuli which inpinges on our
perceptive apparatus.
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P TG bk eaviroinont is an intriecate
wen of cnergy changes axl sraefomatlongs  The certh is somotones doscribed os
& spoco=ship, with the only input being enorgy from the sun, To nalntein
equilibrium in living systens, for exmmple, our constunt body taaporature of
37°C, requires constant cnergy i-put.

Ve have intricate systems fur tromsporting onergye. Ve have gesoline,
electricity, ges as mojor moblle sources. We are constantly on the soarch fox
new sources of energy, and ways of collecting, storing, and transforming
energy, Ve have solar cello, Vanckel engines, muclenr reactorsy, ond the reste
We are becoming insatiacble in our energy demonds in this century. For exanple,
the United States with @ix percent of the world's population uses 50% of the
world's natural resources - nd the fontastic cnergy demand this requiress

The students con study cnergy and its trensformations in a scientific way,
and also in a social ways Our socicty is becoming increasingly dynemic and this
will require cver increasing energy input. An understonding of the underlying
inportance of erncrgy troansformations to both the natural and social envirorment
will help students wnderstond goane of the conflicts which arise as we attenpt
to naintain the supply of energy at the vresent rate.

Natural crder

Science is one woy of interpreting the wniversc. It does this by applying
order tc the memy discomnected cvents and phenomena that occure This search for
order is basic t0 the nature of man, although the scicntific ncthod of applying
order, with its tremcndous power to predict accurately is a relatively rccent
phenomenon in the history of man. Yet it has been the dominant forec in shnping
the nature of our social enviromment., How do we establish a natural order? We
observe, classity, hypothesize, and develop a system which first describes a
natural order, Ve classify units of matter, chemically starting with the notion
of eclement, or in tems of fundomental particles. Ve establish order enong
living things using the concept of species, and we have hierarchies and chains,

We can describe many of the cvents of the world in terms of systems - with
the components of the system all influencing cach other, HMost systems have
controls and feedback loops which regulate the system, Jny study of the
envirorment must use the powerful concept of o systenn 10 help order the events
of the enviromment.

So much of what goes on in the enviroment is part of a "natumal order",
The study of geology pre-supposes that the present is a clue to the paste That
the processes occuring now on the surface of the ecrth have ~lways gone One

If it werc not for a noturnl order ond its notural outeconey predictability,
then technology in its widest sense - man's modifiention of his total
environment ~ is impossible. The opposite to a scicntifically determined
natural order is chaos and mythologye.

Of coursc it is not only the notural world on which we ottempt to impose
order. We coan clossify, describe and predict in our social systems, Some
students may wish to explore the natural enviroment, others the social,

I have not, to tris point, defined the word "enviromment". I thought, first,
that by identifying some of the components, the word may have meaning before I
specify it too closely. Ve tend to use the word "enviroment' when we want to
be loose or vague t0 describe any source of stimuli which impinges on our
perceptive apparatus.

Yhat should be the aim of a set of lcaming experiences designed to exploxe
the environment?

We should provide expericnces which help the child to develop intellectually,
to grow in his understonding of his environmenty, ond to increosc his ability to
cope with ony new environment as on autonomous; self-dirccted individual,
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The word 'enviromnent" 1o uscd in its brondest sensec, It includes the
internal (biologicn.l, ps:/chological) as well os the externl (physioal,
tochnologicnl, social, cte,) Thoe eriteric for selection of any aspect of this
total enviromnent for particular study should centre on its irmediacy and
relevonce to the child's stnge of development.

This leads me to the sccond phase that I wint to discuss, tnd turn to the
student's understanding of his enviromment,

Student undersgtonding of his enviromnent

Students should cone t0 renlize the far-recching effcects of the continual
non-cyclic modificetion of kds enviromient, both in tems of the consecquences of
chonges made to the enviromaent ~nd in tems of the effects of the changed
enviroment c® nan aad other living orgaonisnc.

Before the student can nake informed decisions chout changes in his
environment, he nust understond himself; how he functions in, and operates on
the onviroments There are three broad nreas which relate to the woy man
functions.

Understonding of themselyes on individuals

Students should lenrn to understand how they function as individunls,
compared with how other living things funetion. What is so special about nan?
In what ways is he sinilor 45 other manmals? Vhat ore the important systems
wkioch rcgulate his bodily mechonisms, ond his behaviours

Understanding of themselves as members of groups

Students should leorn that for much of their timo they empe functioning as
nembers of verious groupse They need to understond how groups operate, ond how
the behaviour of individual members of o group affect the functioning of a groupe

So many of the inportant decisions in any social enviromient are made by
groups or influenced by the cctions of groups. Students in schools con observe
how groups function and lecarm of thelr inherent strengths and weaknesscs,
‘Perhaps most important for enviromoental study, most of cux efforts to change the
enviroment and the system of volues upon which our bechaviour is based, arise
fron group interactions roather than from the needs of individunles It is
inportant Tor students to understand this, and its application to the vardous
institutions and pressure groups which operate in our society,
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Und dinz of {he extensions of 1ac

Students should learm cbout man-nade devices and procedurcs which extend the
range of their sensory perceptions, mnd their ability to use their own cnergy to
nove and nanipulate.
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These extensions of man are essential in helping him order and explain his
environment, and to gather the data on which decisions should be baseds

Through this lmowledge goined about himsclf, the student con begin to make
judgements about the uses and abuses of the great technological advances, and
how technology affects man and the natural cnviromment. The students nust
understand the naotural envirormment ond the changes that toke place in it before
they can be fully awarc of nan's inmpuact on it. And this st be an understonding
gained by looking at the enviromient as o wholey, at all the interacting systems,
and not through the ertificial divisions of the disciplines we hove troditionally
uscd,
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Thin leads nu to the sccond phoso that I wnt to discuss, :nd turn to tho
student's understonding or his enviromient.

Student undorstnding of his environnent

Studonts should coune to renlise the fw-recching offucts of the continual
non~cyclic modific:tlon of kids enviromwent, both in tems of the conscquonces of
chenges nede to the enviromaent ~nd in toms of the offocts of the changod
anviroment ¢m nan ond other living orgonions.

Bofore the stadont can nake informed decisions chout changes in his
environnent, he must wndurstand hinself; how he funetions in, and operates on

the enviroment. Thore are three broad crens which relate to the woy wan
functions,

Understanding of thonselves nn individuals

Perhaps most important for enviromonial study, most of cwr efforts to change the

Students should lenrn to understand how they function as individualas,
compared with how other livink things function. What is so special about nan?
In whot ways is he sinilax 45 other mamals? Vhot ore the important systens
wkdeh rcgulote his bodily rechonisns, and his behaviour.

Understanding of themselves as niembers of groups

Students should learn that for much of their time they eve functicning as
nembers of various groups. They neced to understand hew groups operate, and how
the behaviour of individunl menbers of o group affcet the functioning of a groupe

So mony of the important decisions in any socicl enviroment arc nade by
groups or influenced by the zections of groups. Students in schools con observe
how groups function ond lcoxm of their inherent strengths and weoknesses,

envirormaent and the system of volues upon vhich our behaviour is based, arise
fronm group interactions rother than from the needs of individunlee It is
inportant for students to wnderstand this, and its epplication to the various
institutions and pressure groups which cperate in our society.

Und din~ of the extensions o

Students should learn cbout nman-made devices and procedures which extend the
range of their sensory perceptions, and their ability to use their own cnergy to
nove and nianipulatcs

These extensions of man are essential in helping him order and explain his
environnent, and to gother the data on which decisions should be baseds

Through this lmowledge goined about himself, the student con begin to nake
judgements about the uses and abuses of the great technological advances, and
how technology affeots man and the natural ecnvirommont. The students nmust
understand the natural enviromment and the changus that toake place in it before
they can be fully awarc of nan's inpoet on it, And this st be on understonding
gained by looking at the enviromient as a whole, at all the interacting systems,
and not through ‘the ertificial divisions of the disciplines we have traditionally
usod,

Only when o total concept of the enviromaont ls developed cen the student be
sufficiently awnrec to trust all perts of the naturcl cnviromment as resources
in belance with oach other, Indiscriminant exhausting of one rxcsource will
hove serious effects on others,

The role of outside ormenizations in on i studics progran

The final arco I wish to open up ig that of the role outside orgonizations
can play in on cnvironmental studies progrome Schools so often scen t0 be
enviromental mnachronisis. Instead of being poart of the real world, they
create an nrtificial world of their own which is almost conpletely cut off from

‘211l the inportant orgonizationg affecting our enviromaaént,
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Ve still in our sohooln have terchors and studerits trlling aboul organizations
that influence whet happens in the onviromient, Telking about it at quite & .
different level from recl experiencc., ihat are the oxgmizations that work
prinarily in the theine area I rnientioned earlier - which ones are coiicermned with
corwnications, or tho provisicn energy needs: You can list these as eaily as 1
can, How do thesc crgonizationd inpose order using nsasurencnt or time?

I suspect there are Leny orgumizations just waiting to help, provided saucone
suggests to “Uru how they waighte Tt has 4o be imeh mows ‘than hoving nenbers of
the orgenization cming to the school to talk sbout what the orponization does,
however, Therc must be an anteogroeticn of comwnity and school, in its widest
Sensco

One organization which hos nony lueas vo contribute is the Australian T
Conscrvation FPoundaticn, They are particularly koen on the provision of outdoor
arces ond parks for “Zhe study of raturnl croviromment. Yet the sort of park
surcly depends on vhch vie want to sz then fox. | How do schools wont to use
parks and othcr outdoor areas?® Vhat specialist persons do thoy require in the
parks, and on what busis? IHow are »avi rullorities and school authorities to be
integrated?

Teachers and school libraries are not the only set of resources avallable to
a teacher. We nust be prepared to phring outsiders into our schools on a
consultont basis to work with the teochers and students., Ve nust be prepared to
allow small groups of shudents Lo ;. ouwl into organizations that exist to spend
a considerable time just looking, learning; ond absorbing what is going on. The |
students could +then 2o0me back tc > schools and pool ideas. I believe that
parents should teko their children 4o work from “ime to tine, just for them to
experience the real world, Corsiderable education of parents, cmployers, .
teachers and siudents would be nceded for this to be cffective, but how better .
noy a student study his environmnent thm to sce exactly what his father does, |
particularly of he is give:n help in what to look for. To support this idea, it
nay be pointcd out, historically, we are ona of the rare cultures which separctes
the education of thc young Frou cormumity acvivities. Tn most societies, those
we are wont +to label "prinitive', the education of the young is the ...
respongibility of tka whole comnwmity. It is not left to the parents and those
isolated institutions we call schooles, Why is it that, by and large, schools
oxist only to educate those under 17 yeors? Vhal has age got to do with a need
for education? : '

"Perhaps an enviromental. studies approach will help us broaden our concept of
education to, in cffeot, involve the whole community. Ve know schools will
alwoys be necessary. Childrven must gain certnin simple skills before being fed
out into socicty, snd they nced places of refuge where they can be given time to
retlect back or their cuvirommental experiences.

The burden of education is becoming intolerabln, both in schools and to the
tox~-paycer, More and nore noney 1o givo us more end moxe bigger and better
exarlples of what we have now would be a disastere

The only cffective ay ou’ iz “n involve nore and more outside:organizations,
businesses, librories, muscuns, factorics - may organization in the education
process, In the sarie way thot the role of the {eancher has changed in recent
years from being the source of infomaction, o being o monager of a wide range
of resources to heip the child lecan, so must the role of the school change from
being the only place whore u child is expected o lear, to being the managenent
centre which dirocts ite studenis o tap the envirormmental resources availablces

There is no doubt thad the whole concept £ enviromoental studies presents
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suggests to .o now they ..~."“.no Tt hag to be muca mow . Sho hoving menbers of
the orgenization caming to tho sehonl o talle sbout whac the orponizaticn does,
howover, There Liuet be @ antogrotion ol cormnnity aad school, in its widest
sSensca ¢

One organizoation whidh has nony aveas wo consribute is the Australian
Consorvqtion TPoundaticn, They axe. particularly keen on the provision of outdoor ‘
arcas end parks for “he miudy of »: tu.r Loonvirowment. Yet the sort of park ;
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surcly depends on vt we want to cxu shon fo. | How do schools want to use p
parks and other outdoor araos? Uhat specialist persous do they require in the - j
parks, and on what basis? Ilow are »amic wtllorities and school authorities to be J
integrated? E

Teachers and school libraries are not the only set of resources available to
a teacher. Ve nust he prepared to hring ouisiders into our schools on a
consultont basis te work with the .teochers and students. Vo nust be prepared to
allow small groups of shudenis to ; » ou% into organizations that oxist to spend
a considerable time just looking, learning; and absorbing what is going on. The
students could then cone bhack tc 7> schools and pool. ideas. I believe that
parents ghould teke their ~niidren to worl from “ige to tiie, just for them to
experience the real world, Corsideroble edveation of pat‘ents, cmployers,
teachers and siudents would be neceded "'0“ this %0 be cffective, but how better
nay a student study his enviromment thw to sea exactly vbhat h‘LS father does,
particularly of he is givew help in Wh’lu 0 look for. To support this idea, it
nay be pointed out, historically, we are one of the rare cultures which separates
the education of the yeung firon cormumity cevivities. Tn most societies, those
we arc wont to label "prinitive", the educotion of the young is the ...
responsibility of t%» whole commnwmity. It is not lefd to the parents and those
isolated instvitutions we call sshools, Why is it that, by and large, schools
cxist only to educate thoue uader 17 yeors? Yha's has oge got to do with a need
for education? : '

" Perhaps an envivcmmentzl studies approach will help us broaden our concept of
education to, in cffect, involve <he whols community, Ve know schools will
alwoys be necessary. Children rust gain certnin sinmple skills before being fed
out into socicty, =snd they nced ploces of rofuge where they can be given time to
reflect back on their ervivomental exporiences. |

The burden of education is becoming intolerable, both in schools and to the
tex-payer. More and more money 1o give us nore and more bigger and better
exaaples of wnat we have now would be a disastex.

The only cffective vay ouh i “n involve more and nore outside-organizations
& ?

businesses, librories, muscuns, fectories - may orgonization in the education
processe In the same way thet the role of the {eacher has changed in recent
years from being the source of infomation, o heing a nanager of a wide range
of resources to heip the child learn, so niust bthe role of the school change fron "
being the only place vhere a child is expected to learm, to being the manazenent
centre which directs ite students 4o tap the enviromaenial resources aveoilablca

There is no doubt that the whole concept £ enviromental studies presents
an exciting challenge for teachers and schools. Foxr 0o long we have taken our
enviroment for granted. In doing so, we have not only jeopardized future
generations, but have, in our teachlngs, ignored the most inviediate and dramatic
resource we have at our {isposal. In enviromental studies you will have to find
weys to use this resource., Your quesiions will now be how to use the
environnent end all its resources to help in the growth and developaent of
students, rather than how to malke the text-book cbstraction of the world
neaningful to them. In othe. words, you will be guiding them to make their own
abstractions of the world, rather than hawving them accept the abstractions of
others,




Acimowledgenents

Professor Sol Incel, Professor of Sociclogy, University of New South Wales,
for his orxiginal siatenient of thie content themes and his most valuable
discussions on an enviromental studies progrom.

The staff of the Australion Scicnce Zducation Project who helped fomulate
the ideas presented on the student's understanding of his environment, and who
are comm:!.tted to an enviromiental approach in the teaching of sc:l.encc_a.

Mre Aaon Reid, of the Australian Conscervation Foundation, for his couments
on the role of outside organiza-bions in an emvirormextal studies progran,

Mre Paul White, who acted as a synpa‘thotic sounding-board in the development
of these ideas,

There is one project funded in the United States vdiich has the title
"Enviromental Studics', They distribute o newsletter which may be of interest,
The address is =~ :

"Envirommental Studies Program!

BOUI:DER, COLORA'DO, 803024
* Gregoxr ‘A. Ramscy

Following the lecture by Dr. Ramesey, participaonts divided up into five
seninar groups to discuss the idea of Inviromental Studies and the place of
such an idea in the school curriculuns A mmber of points were made in each of
the groups and were reported by seninar leaders. The following statement has
been prepared t0 enconpass all :f these points and to elinminate duplications
wkeye substontially the some point was nade by more than one groups

All Groups agrced that Enviromental Studies was'a difficult concept to
define, In fact some groups expressed doubt that it was a concept rather than
_an attitude of minds, It wos suggested that although Enviromental Studies might

be an attitude of mind, & concept, or a fusion of these, it was clear that it
‘'was concerncd with 211 the faoctors in the enviroment and all the .
‘interrelationships between thesc factors. Generally it wes agreed that Dre
Reamsey's lecturc had put forward a clear case for much greater consideraﬁon of
the enviroment in school curricule at the sccondary lecvel, . All groups were in
agreenent that without Science the teaching of EBnvirommental Studics could have
little curvency or credibility in -that Science is a necessary tool in the
‘ratioral interpretation of the environnent., Considerable debate arose as to
whether children shotld be expeceted to assimilate o considerable body of
knowledge or whether they should learn to live in their enviromaent, gaining
experience of it and feeling for it, frce of the present school regime, It was
eventually decided that the present school regirie d1d have sonething to offer in
that it was by this method that theoretical knowlecdge and technological
"kmow-how', nccessary in our present society, were most efficiently communicated
to children. One partiodpent voiced what secried to be in the ninds of many;
that Bnviromental Studies would be found eventually to be what o fully explored
and extended Gencr'wl Studies progroue is aining at,

Two appa.rently different points of vliew amerged during discussion of

Environmental Studics in the secondaxry school currimlum. Onc point of view
was that n conpletely AdLToront ohidac ;
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arc cormitted to an enviromiental approach in the teaching of science.

Mre Alan Reid, of the .ustralian Conservation Foundation, for his coiments
on the role of outside omanizat'i.ons in an emwvirormertal studies progran,

Mr. Paul Vhite, who ncted as a sympa'thotic sounding—hoard in the develomment
of these ideas,

There is one project funded in the United States vliich has the title
"Enviromental Studies', They digtribute o newsletter which nay be of interest,
The address is =

"Invirormental Studies Progron"

BOULDER, COLORADO, 803024

"~ Gregor A. Ranscy

Following the lecture by Dre. Roameey, participants divided up into five
gseninar groups to discuss the idea of Bnviromental Studies ond the place of
such an idea in the school curriculuns A nunber of points werc nade in ecach of
the groups and were reportod by seminar leaderse The following statement has
been prepared to enconpass all if these points and to elinminate duplications
wkeye substontially the scme point was nade by more than one groups

All Groups agreed that Enviromental Studies was'a difficult concept to
define, In fact some groups expressed doubt that it was a concept rather than
_an attitude of mind, It wos 5 suggested that although Enviromental Studies night

be an attitude of nind, a conccpt, or a fusion of these, it was clecar that it
was concerned with 211 the foctors in the enviroment and ‘'all the ..
‘interrelationships between thesc factors. Generally it wos ngreed that Dre
Ramsey's lecturc had put forward a clear case for rwuch oreabur consideratlon of
the enviromment in school curriciile at the sccondary level, . All groups were in
agreenent that without Science the teaching of Enviromental Studics could have
little curxency or credibility in -that Science is a necessary tool in the
‘ratioral interpretation of the environnent, Considerable debate arose as to
whether children should be expected to assimilate o considerable body of
knowledge or whether they should learn to live in their enviromaent, gaining
experience of it and feeling for it, frcce of the present school regimes It was
eventuolly decided that the present school regine did have soniething to offer in
that it was by this method that theoretical kmnowledge and technological
"imow-how'", necessary in our present society, were most efficiently communicated
to children. One peortioipcmt voiced what seemed to be in the ninds of meny;
that Enviromental Studies would be found cventually to bes what a fully explored
and extended Genceral .Studies programe is aining at,

Two apparently. different points of view emerged during discussion of
Enviromental Studics in the secondary school curriculum, One point of view
was' that o completely different philosophy of secondary school curriculum would
be required which empbmsised a coordinated whole rather .than "pieceneel® studies,
The other point of view was that the disciplines, regarded as the repositories
of accwrmlated, catalogued nethods and infomation, should be retained as the
bagic units of the ourricwlup with man himsclf ins the essential focus and the
disciplines scrving his nceds. A nuber of people asserted that these points of
view were not mutually exclusive ond that it should be quite possible to have a

curriculun concerned with Envirommental Studies which was both a coordinated
whole aond based on the disciplines,
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An intexesting view of the effcet of a tecacher's background on his approach
to Invirommental Studies was expressced by one groupe They felt that teachers
experienced with BeS.CeSs and ASEP type noterials were nore synpathetic to the
approaches of Enviromental Studics thon those people not experienced with ther,
This, they thought, wns particularly true of people whose backgrounds were in the
physical sciences.
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The second lecture in the prograrme was presented by Mre. G.P. White of the
Curriculun and Research DBranch, In this lecture bir. White was concerned with
securing the analysis of dato 2s on accepted, integrated part ¢£ science
teaching, and with showing that Dnviromacental Studies programmes. provdde for
‘wide exercise of the relevant skilla.

A swmary of this lecture is reproduced below,

ANALYSIS OFF DATA

Generally, describing and interpreting natural phenonena in objective tems
is regorded as the business of Science. (It should be rcmembered, too, that
science by its activities has developed its own implicit definition of the woxd
"objective",) 4 large proportion of the natural phenomena thot eaedience is
concerncd with may be regorded as "the enviroment" and, for that matter, science
is the only discipline (- or discipline cluster, depending on your attitude to ‘l
the status of science =) whiclhl is concerned with this objective description, i

To make the Science we teach in secondary schools appropriate to
Enviromiental Studies in its broadest sense we rust erphasize thosc espects of
science which are directly rclated to describing and interpreting naturecl
phenorienae. Both the obtaining and use of data are inportant in this context.
Although this talk is primarily concerned with the use of data, it should be
realised that the way in which data is obtained usually dictates the ways in
which it nay be used.

For the purposes of this discussion data shall be tuken ag any objective
infomation - usually, but not always reproduceable -~ which nay or nay not have
been collated with reference to a particular hypotheses (explicit or not). Data
nay be in one or nore of severzl foms, the cormonest foms used in the classroon
being verbal, graphical, tabular, diagramatic and photographic (including notion
pictures and televisions. The dota nay also he quantitative or
non~quantitative = in the list of dota mentioned previously graphical and tabular
would usually be regorded as quantitative, verbal, diagramatic and photographic
as non-quentitotive (but this need not olways be s0),

Inclusion of the analysis of drta as an integral part of our science teaching
con be easily justifieds The skills and attitudes which may be dcveloped through
the opportunities provided by attention $o analysis of data can be beneficial to
the student in his learning about the enviroment of which he is part, his
every-dey life and his uhderstanding of sciomce, Amongst the skills which might
be given practice in rnalysis of data nre:

(1) Data monipulation, Conversion of data from raw to rofined fom and
conversion of data fron one fom to another. This skill has assumed considerable
inportance in our present oge of burgeoning information and growing rwareness
that individuols exhibit different facilities with different data forms.
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The second lecture in the prograrme was presented by lre G.P. White of the
Curriculun end hesearch Branch, In this lecture iir. White was concermed with
gsecuring the analysis of d~ta as an accepted, integrated part <f science

teaching, ond with showing that Enviromicntal Studies programes. previde for
-wide excreise of the relovant skillm,
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A sumnary of this lecture is reproduced below,

ANALYSIS OFF DATA

Generally, describing ond interpreting natural phenomena in objective temis
is regarded as the business of Sciences (It should be rumembered, too, that
scieince by its activities has developed its own implicit definition of the woxd
"objective".) A large proportion of the natural phenomena thot egaience is
concerncd with may be regarded as '"the enviromment" and, for that matter, science
is the only discipline (- or discipline cluster, depending on your attitude to
the status of science -) which is concerned with +this objective description,

To make the Science we teach in secondary schools appropriate to
Enviromiental Studies in its broadest sense we rwust enphasize those aspects of
science which are directly rclated to describing and interpreting naturcl
phenoriena, Both the obtaining and use of data are inportant in this context,
Although this talk is primarily concerncd with the use of data, it should be

realised that the way in which data is obtained usually dictates the ways in
which it nay be used,

Por the purposes of this discussion data shall be tuken as any objective
information - usually, but not always reproduceable - which nay or nay not have
been collated with reference to a particular hiypotheses (explicit or not). Data
rnay be in one or nore of severcl fomas, the cormonest foms used in the classroon
being verbal, graphical, tabular, diagramatic and photographic (including rotion
pictures and televisions. The data nay also he quentitative ox
non=-quantitative - in the list of data mentioned previously graphical and tabular
would usually be regorded as quantitative, verbal, diagrarmatic and photographic
as non-quentitative (but this need not always be S0)e

Inelusion of the analysis of drta as an integral part of our science teaching
can be easily justifieds The skills and attitudes which may be dcveloped through
the opportunities provided by attention to analysis of data can be beneficial to
the student in his learning about the enviroment of which he is part, his
every~dey life and his uhderstanding of scince., Amongst the skills which might
be given practice in enalysis of data sres

(1) Data nanipulation, Conversion of data from raw to refined fom and
conversion of data fron one fom to another, This skill has assuned considerable
inportance in our present oge of burgeoning information and growing rwareness
that individuals exhibit different facilities with different data forms,.

(2) Hypothesis fornationa

(3) Hypothesis tewtings This skill is, of course, fundanental in the
testing of assertions. (A particulerly inportant skill in the value laden
atriosphere of pollution and conservation,) '

(4) skill in judging the validity, reliability and relevance of .data to
hypothesess This practice will also develop awareness of neasurenent, scaling
and reporting skills (- which riay be developed by practice in data gothering).

(5) skill in differentiating inferences and valuo judgenents from .
observations. (Rather useful when dcaling with advertising in the nedic.)

i S A p——— e i
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At the somme time as intellectual skills ore being developed desirable
Affeetive Domain objectives nay be sought. Objectives which might be developed
through tke mediwa of data analysis are:

(1) Awareness of the nced for intellectual honestye. (Particularl;y‘ related
to skill(4)).,

(2) Awareness of Scientific nethod.
(3) Awarencss that Science is on activity rather than a set of focts,

(4) Awareness that Science is relevant to everyday life, (Particularly if
a catholic choice is rede of data t0 be anclyseds)

(5) Develoment of a questioning, if not enquiring, attitude,

In conclusion, 2 plea for fair dealing with both Science and Environuental
Studiess The concept of Enviromnental Studies is o good one so long as Science
is kept in its rightful place as the nain provider of objective descriptions and
interpretations of natural phenorena. Vithout Scicnce in this place
Envirommental :- dies faces the danger of beconing, at best, lopsided, aond at
worst an enoti. - % activity lacking in opportunity for a balanced intellectual
devoloment for iudentse Scicnce, on the other hand, to be relevant to
Environnental Studies, must be scen as a fruitful activity. To do this we, as
teachersy nust show students how Science works and where it works, It is
inportant then that we lea d students into the activities . of -Science in as nany
fields os possible,

GePe jfhite
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The final lecture in the programme was given by Dre D.M. Calder, Scnior
Lecturer in Botony in the University of Melbournee. Dr. Calder is particularly
- eoncerned with Inviromentol Studies and the setting up of enviroment studies
centres in Victoria.

A sumery of his talk is reproduced below, .

ENVIRONMENT STUDIES AS A BASIC FOR SCIENCE EDUCATION

The human enviromient is a con'pléx of many factors, physicol, chemical and
biological, and it seems quite appropriote that envirorment stulies in the
broadest sense should foxﬁ the basis of scicnce ‘courses.. Such a basis will
provide an additional dimension of relevance to both school and ﬁniversi't:y
courscse In the last fow years I belicve the wﬁole philosophy of education has

broadened and there is now nuch nore enphasis on students! first hand

\

acquaintonce with the envirorment, Further, the student has come to expect this

greater involverient and relevances |
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(1) dworeness ol the nooed for intellectuol honesty. (Particulorly related
to skill(4)),

(2) Awareness of Scientific ncthod,
(3) Awarcness that Scicnce is an activity rather than a set of focts.

(4) Awnrcness that Science is relevont to everylay life, (Particularly if
a catholic choice is r'rde of dato to be analysed.

(5) Developnent of a questioning, if not enquiring, attitude.

In conclusion, a plea for fair dealing with both Science and Enviromuental
Studiess The concept of Envirormental Studics is a good cne so long as Science
is kept in its rightful place as the nain provider of objective descriptions and
interpretations of natural phenonena, Vithout Scionce in this place
Enviromental Studies foces the danger of beconing, at best, lopsided, and at
worst an enmotionel. activity lacking in opportunity for a bolanced intellectual
develoment for students, Scicnce, on the other hand, to be relevant to
IEnvirommental Studies, must be scen as a fruitful activity. To do this we, as
teachers, nust show students how Science works and where it works. It is
inportant then that we 1e41 students into the activities  of Science in as riany
fields as possible,

GePs Vhite
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The final lecture in the prograrme was given by Dr. D.M. Calder, Senior
Lecturer in Botoany in the University of MMelbourme, Dre Calder is particulaorly

- concerned with Enviromental Studies and the setting up of enviroment studies

centres in Victoria.
A surary of his talk is reproduced belcw.

ENVIRONMENT STUDIES AS A BASIC FOR SCIENCE LEDUCATION

The human enviroment is a com'pléx of many factors, physical, chemical and
biological, and it secms quite appropriate that environment studies in the
broadest sense should fom the basis of sciecnce coursesi. Such a basis will
proﬂ.de an additionql dinension of relevance to both school and university
courses, In the last fow years I belicve the thle philosophy of e.ducation has
broadened and there is now nuch riore emphasis on students' first hand
o.cqu.a.intmmce‘with the enviroment., Furthcf, the student has come to expe(.;'t this

greater involvencnt and relevances.

The _situation'now'is one where the curriculum opportunities for enviromental

studics have oﬁtsti‘iﬁped the ‘_resoﬁrces of teachers and schools to fulfil then,

Hence there iS.{_J. rieed to develop a system of enviromment studies centres to cater
for the needs of schools, universitics and adult education groups. At the
present time such a centre is bedng plauned for Aireys Inlet as the first of

gseveral in the States

i -
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This centre would be available for a range of courses which night have as their
noin objective the study of o fairly narrow field, but which would allow for the
integration of th~t study within the broader context of the total enviroment,

| Tﬁesc centres will hove a professionzl and dorestic staff and d residential
accorrodation for up to 40 students, ilost courses will be of one week durotion,
TFor school parties it is possible that several teachers night conbine to shoare

the time and facilities available to avoid tvo riueh disruption of achool

tinetablese

To conclude - I believe that centres of the type we keve in mind will enable
the development of enviroment oriented courses which will have great relevance
to our cormunity in the yeors ahead, It will take time t0 study the full
potential, but that there is potcntial is not in_ doubt,

D,ile C alder

SECTION 2, PRIMARY SCHOOL SCIDHCE AND ENVIROMMENTAL STUDIES

During the prograrme two speaXers 8iscussed prii.ary school science and the
envirormental aspects of these courses,

The first speaker was Mre Relis Verso of the Curricul . and Research Branch,
Mr. Verso spoke in detail on the Victorian Primary Schools' Scienco Course,
illustrating the enviromental bias of this progrerme, The text of Mre Verso's
paper is reproduced below,

SCIENCE IN THE PRIMARY SCHOOL

Prinary school scicnce and secondary school scicnce - are they the same
thing? What does science in the school nean to you?

To the general public science nay nean a little more than “What I leamnt in
high school science lessons," Ask any parent what he expects his child to learn
in science and listen to the list of evergreen experinents he gives you =
kerosene tins buckling under air pressure, linewater turning nilky, pretty blue
cxystals of copper sulphate = are just sorie of the favourites, As likely as
not the parents nemories will be of partly seen teccher demonstrations and notes
fron the chalkboard carefully recorded into notebooks with routine headings and a
conclusion which is entered irrespective of the sueccess ¢x foilure of the
teacher's demonstration, My own nost vivid menory of that uysterious subject
called science was as a form one student in a netropolitan high schoole Filled
with awe, bursting with eager anticipation I, together with forty or nore of ny

- Pellow students, gathered eagerly for the first sciencc lesson. Ve watched
wide=cyed ag this highly learmed non, this worker of scientifie miracles, this
science teacher, revecled to us the mystexies of the bunsen burner. Ille showed
us how to light it, how to chonge the colour of the fleme, and expounded on the
wonderful process of conbustions Then, being a progressive teacher, he °
introduced child activity into the lessone Ve linked up, each ammed with one
natch, to take our turm at lighting, adjusting, end extinguishing the burner,
(Vhat did you say 1ad? Your uatch broke? ®Rhen get back to your seat and copy
the notese Pexunps you'll learn to be nore careful next tine ") Of course,
nost of us had on occasion 1it the gas stove at home and nade mm a cup of tea,
but there coan't be any science in that can there?




What of the science teacher? How docs he see science? Too often, I fear,
his definition can be boiled dovm t0 "What I do in nmy classroons' A teacher
with such a narrow concept of scicnce teaching noy find difficulty in accepting
prinary school science, for primaxry school science is, of necessity, different
to secondary school scicnec because, siuply, the children are different. They
think differently. Children in the prinary school dno not ‘think like little
adults, They are, in Piagetian tems, in the intuitive stoges carly in their
pririaxry school life, and later nay be expectcd to nove into the stage of concrete
opcrations.s In general, it could be said that the primaxry school child must
operate in concrete situations, whereas the secondary school child is becorniing
capable of nbstract tbeughts This, of course, does not mean thet the child
undergoes a sudden change at a given ege, or that there arc not exceptions to be
found in both the prinmary and secondery school. The inportent point to bo made
is that, on the whole, primary school children are not capable of operating in
the sane nanner as pay be expected fron older children or adultse

D, Pickering (of the Curriculun and Research Branch), writing on the course
of cognitive devclopent os scen by Pinget, brings out this difference vexy well.
Tron the mstage of concrete operations,

"Mhe final step token with the child moving towards conplete decentering,
perceptual influence is removed and from the ryriad concrete experiences the
child becones capable of abstract thoughte He con be guided by the fori of an
arguient and ignore the contents He is capable of congidering all possibilities
inherent in o situatione The child is now capable of calculus, probability end
proportionality. His cognitive processcs are capable of acting independently of
his rorceptions and his enviromient.," Pickering adds the following words of
confort for any seccondary school teacher who fails to recognizc the above as o
foir description of nany of his students.

"The description is of a child achieving optimun developnent, and it would
cone as no news to teachers that a1l children do not achieve this optimun
developnient."

Prinary school science is not secondary school science nade easier. It is
designed for children at a quite different level of ccgnitive develoment, It
is designed to be concerned with concrete situationse It is to develop the
child's understording of his enviroment. The following is mn extract frai the

Primary Science Curriculun Guidee

"Science has on important place in the prinary school. Taught in the way
advocated in this Guide, Science can assist in the develomment of a stylc of
thinking which has wide application, It can loy a basis for later work in
science, moinly by providing o variety of e¢rperlences and developing the pupil's
ability to think.

One way of looking at scicnce is to regard it as a series cf ideas that
explain, or link togethexr, a lorge nunber of observations; the ideas suggest
furthcr experiments ond cbservations, and so help to extend our knowledge; in
the process of investigotion our ideas may have to be nodified or even abandoned.
Modern science does not deal in absolute truths, but in explanations that are
nown t0 be approxinations in accord with our present knowledge. There is an
inportant prirmciple here for our tcaching = that the teacher should not hand out
Ufacts" that go far beyond the evidence the children have been able to collccte
For exanple, the class noy decide with help, that air in bicycle puaps, tyres,
belloons, and plastic bags is "squoshy's It is certainly not scientific, with
young children of prinary school nge, t0 talk about molecules and the space
between therie . .

Children need experiences that will help them to foma general ideass For
exanpleg 1f children are to gain an idea of liquids they necd to experience nany
different liquids =~ not only water, but dlso oil, detergent, vinegar, honey aond
otherse

The experience should be dircet, with cach child, so far as it is possible,
working pcrsonally with the naterials.

| )
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Children should be encouraged to express the ideas that they develop during
their activitiess To do this they nay paint, make nodels, and, olmost certainly
writes The actual doing of these things is not sinply a fom of expression or a
cormnication of ideas; such activities represent ways in which the child foms

ddeas and then makes then part of his range of concepts.

(Science is a social activity,) It arose fron nom' s efforts to wnderstand
and/or bring into order the infomation obtained from the enviroment, and then
use this information t0 make his lifc easiere. When children work together to

‘nake bricks or grind wheat they are gaining some understanding of an aspect of

science, IMuch of the stinulus to scientific thinking comes fron this interaction .
reosulting fron working together at the problens that arise, Group discussion is
an inportant part of science,"

Given this type of experience the child will develop a lnowledge of a wide
variety of things in his enviromment. It is hoped that at the sane tine he will
develop certain abilities,,for exanple: ' '

- Sensory discrinination, _

The child becomes aware that there is more to obscrvation than just looking.
Place en object in front of 'a young child and ask hin to look at it and tell you
smething about it, He will probably use his sense of sight orly. He will give -
you o nene for the object ond describe its colour, One of the &inw of the
prinary science course is to develop the child's ability to discrininate between
objects using whichever of the five senses ney be appropriates

Obsexrvation,

Using the eppropriate senses, the child noves toward accuracy and fullness in
his observations. More ham: than good neay be done, however, by a teacher
insisting on too high a degree of accuracy in o child's description, Much of
what the child describes may be concerned withh how he fecls about sonethinge
His emotions are importent to him and should not be ignored or suppressed by
the teacher, If, in describing a womi, a child is nore concerned with talking
or writing about the "creepy" feeling it gives her when she holds it in her

. hand, rather than with any real physical characteristics of the worm, then this

is what the teacher nust aceept. The nove towards accurate, objective
observation is slow end the level of achievenent vories greatly,

Grouping and Categorizing.

In the past it has been camon practice in prinary schools (and perhaps in
nany secondary schools) to be satisfied with observation as the final gonl. Tor
exapley, in nature study it was often considered sufficient 4f a child could
describe the colour, shape, size nunber of legs etc, 0f a particular creaturc,
Hence nearly everyone remenbers such nind elevating detalls as “ingects have
gix legs, spiders have eight's This was about as far as we went with « -

categorization. Moreover, the category was one chosen by the teachere At the
end of a forty-five ninute lesson the children had lc.amc.d to count legs and
draw flies,

One of the riost populaxr activities in the field of categorization is the
classification of rocks. W¥lhat is it that imediately springs to nind? Do you
think of words such as netaiorphic, ignecuns, sedinentoxry?

. This is not for the prinary school, WNeither is indentificoation the goal,
although children, and sonce teachers, scen to have a coupulsive urge to nae
every rock that enters the roon. (Tho o0ld alchenists would bo dolighted by the
transfomations which take place in the classroori)s Quartz becones narble,

anything yellow is gold, f\nd ch:Lps of cormionn house brick gain exotic naues
M onnod Ty oy b .




and/or briug into order the information obtained fl‘i‘l’.l‘ the énvimnment, and then
use this infomation to nake his lifc easiers Vhen children work together to
nake bricks ¢r grind wheat they are gaining sorie understanding of an aspect of

sciences liuch of the stinulus to scientific thinking cones frorn this interaction .

reoulting fron working together at the problens that arise, Group discussion is
an inportant part of science."

Given this type of experience the child will develop a Jmowledge of a wide
variety of things in his enviroment. It is hoped that at the swie tire he will
develop certain. abilitics,,for exaaple: .

- Sensoxry discrinination, _
The child becomes aware that there is more to observation than just lookinge

Place an object in front of 'a young child end agk hin to look at it and tell you

something about ite He will probably use his sense of sight cnly. He will give
you o nane for the object and describe its colours One of the edns of the
prinary science course is to develop the child's ability +to discerininate between
objects using whichever of the five senses ney be appropriate,

Obsexrvation,

Using the eppropriate semses, the child uoves toward accuracy and fullness in _

his observations. More ham: than good nay be done, however, by a teacher
insisting on too high a degree of accuracy in a child's description. Much of
what the child describes nay be concerncd with how he feecls about sonmething.
His enotions are inmportant to him and should not be ignored or suppressed by
the teacher, If, in describing o wom, & child is more concerned with talking
or writing about the “creepy" feeling it gives her when she holds it in her

. hand, rather than with any real physical characteristics of the worm, then this
is what the teacher nust aceept, The nove towards accurate, objective
observation is slow end the level of achievement varics greatlys

Grouping and Categorizing.

In the past it has been camon practice in prinary schools (and perhaps in
nany sccondary schools) 1o be satisfied with observation as the finel goales Tor
excuple, in nature study it wos often considcred sufficient 4f a child could
describe the colour, shape, size nunber of legs etc. of a particular creaturc,
Hence necarly cveryone remenbers such nind elevating details as "insects hawve
six legs, spiders have eight', This was about as far as we went with « -
categorizations Moreover, the cotegory was one chosen by the teachere. At the
end of a forty-five ninute lesson the childpen had lcarned to count legs and
draw flies, ' :

One of the most popular activities in the field of categorization is the
classification of rockss Whot is it that iwmediately springs to nind? Do you
think of words such as nictamorphic, ignecus, sedinentory?

- This is not for the prinary schools Neither is indentificotion the goal,
although children, &nd somec teachers, seen to have a conpulsive urge to nane
every rock that enters the roon. (The o0ld olchenists would be delighted by the
transfomations which take place in the classroom). Quartz becones narble,
anything yellow is gold, and chips of cormion housc brick gain exotic nanes
gleaned fron the catalogue ot Tiffony's,

Grecter success is attained whon children are challenged to look foxr
sinilarities and differences which will enable then to group the rockse Younger
children nay nake groupings such asj

I ldke thesci

"These are all brown"
"These oare nine"
"Cos they look like a beautiful sncll"

15
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Older children show greater discrininsting ability;
"Sriooth' USoft"  (Often confused)

"T43.quite cmooth excopt its got o couple of lunips on it"

"Phis dustor can go with that nugget box 'cos you ean put sone of
that nugget o1l it and then you can brush your shocse"

The children show nuch nore inmogination then cdults, and the challenge of
looking for new categories kceps then intercsted and alert,

lieasuring.

This is onc arco where the difference between prirexy and secondary school
science is quite narked. The younger prinary school child in particular has
little skill in nensuringe FPomxde, ounces, graus, litres, cven feet and inches
arc beyond hine Infomal units are useds The nove towards using fomal units
end developing accuracy is slow, and best achieved through a wide variety of
concrete experiences. '

Thus, over nany years, the prinary school child ie expected to develop sone
nskill in collecting information (data, if you.prefer that tem). At the sane
tine it is hoped that he will develop the ability to orgmize informatione

Orgonizing. Information.

The child gradually inproves s ability to organizc infomation, There is
no set, teacher imposed fcwmat for this, Generally, however, the child lewtms
to nake up tables, and through his work in nathenatics, to draw sinple graphs.

Inferecnce.
Inference creates o probleni, The princxy school child can juap to the nost
unlikely conclusions and cling to then quite dognaticolly.

Testing Ideass

Because the child con nake such wild junps from evidence to inference he is
encouraged t0 look critically at his own ideas and those of other children in
the class., Science deals with approxinations to the "truth"e The child
therefore needs to be tentative in fomiing ideas, end should realize that he nay
be only. partly right, or even quitc wronge '

Take the following exanple of a fairly typical experiment involving
observation and inferecncee

The child wrote, :

T nixed vinegar and bsking sodae A gos cane offe It wee called
carbon dioxide" _

The nane of the gos rust have been supplied by the teacher, and is, in the
context, a piece of infomation with practically no value at all, The child
went on to sqy, incorrectly, : :

"The carbon dioxide cones from the vinegar.'

How nuch better it w-uld have been if he had said,

"] think that the carbon dioxide cones fron the vinegore!

It would be hoped that he would eventuclly go even further and realize that
further tests are required in order tv verify or nodify his idease

Thus, in primary school science, the child is given the opportunity to
investigate his enviromment, to txy to bring fome order to his understanding of
the enviroment, and to develop the ability to think critically, actively and
flexibly rather than be a passive reeipient of his teachers wisdon or ignorance,

One thing of vital inportonce renains to be saide Prinary scicnce is not an
isolated subjecte Longuage is inportant as o neans of comunication and as
soething intinetely involved in thinking, and particularly in the develomient
of conceptse Prinary school science involves practically any-other subject you
care to nme - nathenatics, art, social studics, literature,.niusic, physical
education, etce It is not restricted to the laboratory or the.classroun, but
nokes the fullest usc of the cnviromente
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An exanple of sgeience in grade sixe

Topie: "Threads and Pibres”

The following aspects were investigateds;
testing the strength of threads.
effects of household chenicalse
effcects of water - rotting,
effects of weather,
cffects of heat.
threads and fibres in nature.
spimning threads froa fibres.
dyeings o
weaving,

Children testing the strength of threads recorded the following cormients,

"Pirst we crgenized ourselves into a group <f sixe Kerry was the

leader in our group. Ve wanted to test how nany pounds and ounces it took to
break various piies of wool. Here you will see how we set it outs

Wool Colour Welght

3 ply brown 5 1lbe

% ply red 5 1be 14 oZ.
4 ply yellow 6 lbe 1 0Ze
4 ply green _ 6 1be 63 oz
8 Ply black 20 1b,

In the weight eolwxm you will eee how nuch weight it took to break the wool.
Ve found this out by bringing tins from hone to put the weighta in, Ve fixed
the wool onto the tin and wound the other end of the wool around rulers, Ve
dropped the weights in one at o tine until the wool broke and then we counted
the weights and wrote it all downe We did it onother wey with dirt. All we had
to do was weigh ite

(The teacher could not resist the temptation to ask if red wool was always
stronger than brown, and of green was always stronger than yellowe. This sparked
off a whole new line of investigation.)

Other corments from the children which led to nuch discussion and further
investigation were, '
Wie had to do our experinents again because we forgot to set the
scales at nought! '

"Yerry and Jan said we shouldn't have dropped the weights in the tin but we
said it didn't nattere"

HPour ply wool broke at gix pounds weight when dropped in roughly, But when
the weights were carefully placed in it broke ot T1lb, 20z, weighte!

"I think that the longer the wool is, the harder it should be to break
because when it is short it can't strotch nuch and therefore it breaks"

"A long piece of wool should breok before o short piece bocause it is
heaviers"

nm




The following aspects were investlgoted;
- testing the strength of threadse
- effects of household chenicals.
- effects of watcr - rotting.
- effects of weather.
- ¢ffects of heat,
- threads and fibres in naturc.
. - gpinning threads fro fibres.
- dyeinge o
- weaving.

Children testing the strength of threads recorded the following corments,

Mirst we crgenized ourselves into a group <f sixe Kerry was the

leader in our grouve Ve wanted to test how nany pounds and ownces it took to
break various poies of woole Here you will see how we set it oute

Wool Colour Weight -

3 ply brown 5 1lbe

3 ply red 5 1be 14 0%,
4 ply yellow 6 1lbe 1 0ze
4 ply green | 6 1be 65 0Ze
8 ply black 20 1be

In the weight ecolwm you will eee how riuch weight it took to breck the woole
Ve found this out by bringing tins from hune to put the weights ine We fixed
the wool onto the tin and wound the other end of the wool around rulers. Ve
dropped the weights in one ot o tine until the wool broke and then we counted
the weights ond wrote it all down, We did it snother way with dirte All we had
to do was weigh ite

(The teacher could not resist the teaptation to ask if xred wool was always
stronger than brown, and of green was always stronger than yellowe This sparked
off a whole new line of investigo.tion.)

Other conments frorm the children which led to nuch discussion and further
investigation were, ‘
Mie had to do our experinents again because we forgot to set the
scales at nought '

"Cerry and Jon said we shouldn't have dropped the weights in the tin but we
said it didn't natter.”

"Four ply wool broke at six pounds weight when dropped in roughlye But when
the weights were carefully placed in it broke ot Tlbe 20Ze weighte"

T think that the longer the wool is, the harder it should be to bresk
because when it is short it can't stretch nuch and thercfore it breaks"

A long piece of wool should break before a short piece bocause it is
heavier,"

"The different cottons cnd wools seened to break.strand by strand rather than

2ll at oncecs"

"hen we used nylon V.Be (venetian—blind) cord it took six stone six pomnds
to break ite Vhen the nylon VeBes cord was breaking we could hear the threads
brecking, toee They werc naking a tingling noisce They went ping, ping, ping,
plnGQ Pingo" [}

"The cord seened to get weaker the longer we left weights on it."

"At one time we thought the cord had broken when the kot had only slippeds'

17
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" eesees but the lin handles -cut the string when wd placed only one brick
in the bin 80 we tied it around the bin itself ind it held two bricks bLefore it
broke,"

"The last thing we put in the bucket was & whole brick. Then the cord brokes
Vle weighed the bucket of bricks, I said our answer umighr be wrong because it
night have broken &f the lust thing we had put in was only a bit of bricke It
would have broken if we had put an elephont in the bucket, too, but that
wouldn't give the tight answere"

A Cooperative Pollution Study

ire John Vinee of the School Forestry Branch of the Edueation Departient
spoke after lire Verso.

Mre Vince described a cooperative study wihich he had orgenized mongst
schools in the Yarra Valley. Both Princry and junior Secondary studocte were
involved in this venturc and between then ashicved a great desl.

Bagically, the prograwe was orgmizcd on "local responsibility" lines.
Lach of the involved schools took an area of the river close tn the school
buildings and investigoted a nuaber of characteristics according to a
predeternined plan, iiach school investigated the following characteristices

1o Water tenperature,

2, e .

3¢ Debris.

4e Lffluents draining into the river.
5e ' The aquatic plepte and aninalse

As well, schools took samples of river water and forwarded then to Mre Vince
for anolysis of "colifom' bacteria contents,

All of the infomation obtained was coordinated by Mre Vince and drafted into
o reporte This report was then duplicated :md returncd to the participating
schoolse. '

Teachers in the participating sclivols used the venture either one of two
wayse ILither the vehture was used as a starting point for a study of pollution

or the venture was used %o give practical application to existing discussions or
teaching,

A detoiled report of this venture is to be found in The Bducational Magazine
(Vole 28, Wos 3, April, 1971)

SECTION 3, CLASSROOM ACTIVITIES,

A congidergble amount of conference tine was devoted to the sorts of
classrom activities which might with profit be included in an Enviromental
Studies prograrice Naterials for five activities were set up by the conference
orgenisers and participants were able to actually do the data gathering involved.
These activities were specifically chosen to denonstrate sone of the crucial
points associated with experinental work in Enviromental Studiess The four
nain points congidered by the Curmittee were: :

- 1e the vardobility of the results obtained from data collection,

2¢ the need for critcria in the intecrpretation of datae

3¢ the fact that critoria used in interpretation of data usually involve

value Judgenentse

4¢ the fact thot experiucntal work in Dnvimmental Studies involvos

knowledge, skills and abilities derived frou areas of activity associated
with various disciplines,

. Prior to the scssions involving student activities participants were provided
with a description of six different. activit'y idec.s. These six ldeas are
reproduced below,
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1o iousurenent of .itogpheric Solids

This is a particularly fruitful oxercise when donc as part of a survey of
sonic naturce Simply ncasuring atncepheric solids, whilst interesting, tends te
be rather uwproductive,

Estinates of the emount of solids in the atnosphere nay be obtodned either by
exposing clean petri dishes, or exposing petri dishes containing a very thin
layer of plain water agar to the atmospheres It is advantageous to use both
types of dishes because of the different effects they sce: to have. Matericls
tend to be blown into and out of the clecan petri dish on windy days whereas the
ogar tends to trap nost unetorials blowm into the dish (No*be that the dishes
should be left open for a standard period of tine to allow conparability of
resultse) Exanination of particles 112y be carried out using a nicreoscope and a
prepared piece of graph paper (:i..c. o piece of graph peper fron which squares
have been removed in o systenatic pattemn to provide a saapling gride The
sanpling grid will need tc be developed by trial and erroxr to suit local
ccr.munications.) The petri dishcs are placed on the grapi papery on the stage
of the microscopes Probably the nost fruitful use of solids estimation is in
establishing corrclations with weather patterms over a period of +tine or in
extablishing correlations with geographical locations. (In the city ordinary
strcet naps are adequate; in the country Amy Ordinemce riaps are probably nost
adequate.g .

4 further extension that may be introduced is to classify solids according
to particle size and attenpt to investipgate patterns of particle deposition
over a geographical arca.

This exercise is useful in giving practice in hypothesis fomation and
testings Note, There is no criterion involved here which will allew students to
nake judgenents about the quantity of solids in the atnosphere,s The published
criteria are all in texs of nass of solids and/or the types of solids and are
not really applicable in this exercises

Stexifil Millipore Bquijpment

Tris equipnent could be a useful aid in gathering -~f‘rboruwe and waterboimne
pollution naterial, The equipnent involves a series of filters, and a filter
- holder assenbly which is coupled to a vacuwi source, -

The manufacturers naintain that this equipnent is useful for .a nwiber of
experinents - a few of which are listed below,

(a)
(v)
(a)
(a)
(e)
(£)

Gravinetric and Patch test analysis of woter or adr,

Particle counting analysis (using grid filter paper.)

Pollen counting.

Microchenical analysis of particles in urban aire

Analysis of cigarette snoke,

Analysis of Radioactivity - with the aid of a Radiation Detectore

Iach of the abc¢ve experinents is described in detail in a namual which can
be ottained from the distributors of the equipnent. Sale nodifications and
alterations to nethod could well be necessary to obtain the degree of acouraey
necessary for valid conclusions to be drawne

2. lHgtination of the Carxying Capacity of Roadways

This exercise is primarily for students living in cities or towns, but
country studentsy living on nain highways nny alsv find it interesting.

This technique nay be applied in nony ways ce8e 10 varicrs points on the
one road to one point on each of several roads, or to the one point cn the one
road abt various tires of Ay,




- 19 ..

Bottlenecks, o.f. troffic lights or rowndabouts should be avolded as they
nake the technique too diffiou!t for students.

leasure out a stretch of road between 30 feet and 100 feet long (the longer
_the better, within.linits) and stoticn observers and recorders at each end and
in the niddle of the scetion.

Count the nuiber of coxs passing through the trap in, say five minutess
Tine how long it ‘takes several of the cors above to pass through the ti‘ap.
‘Colculate the nean tiie of passage of ccxe through the trap.

Calculnte the rate of flow of cars by dividing the total nuber of cars

passing through the troap by the aniount of time the observ«t:wng wexo carried
on for.

Calculate the concentration of carg, This is done by dlvidin(, (uean tine of
passage of cars X total naiber of c'xrs) by (total tine of observation X the

length of the trap,) WNote: Students will probably need assistance with units
in these calculationse.

Plot a graph of rate of flow versus concentration of carse Points should
foll on a curves If the curve shows m inflexion then the point on the top of
the curve is the optimei capacity of the road. (Thn.s deces not nean, however,
that the optinun performance rate for the rond is good onoubh.)

3¢ Ixmination of Air Pollution Data

A very grophical presentation of what is prcbably the nost well known

exanple of a "suog' problen is to be found in Intexir: Report of UeK. Comylttee
on Air Pelluticn (Beaver Comlttee), 1953. This has been- reproduced on page
25 o:ﬁ‘ reference To

The graph and its label provide a very good instruent for class discussicn,
It also gives students zood exercise in the amalysis and :lnterpretation of

graphicql datae "

Exanples of questions which night be posed are:
1. ‘Did the sulphur dioxide cauvse deaths?

2, Is there any correlation between temiperature and increasc in 802 and
snoke concentrations?

%+ What relationships night exist between 802 z_a.hd smoké concentrations?
4« What relationships might exist between fog, suoke and 502 in this context?

4, Estinaticn of SmolceJ_HazoZ Density

The nomal technique enployed for neasuring snoke density requires very
sophisticated laboratory apparatus.

A qualitative tﬁchnn.que which nay be enpluyed uses cmrds smiltr 'Lo those
reproduced at the end of Appendix IT.

. 'The technique involves waiting for o clear dey and then establishing
"ealibrations: ¥of the tcehnique. Two students, on observer and an assistant
work together using the four cards, The assistant takes a vard -4 and walks away
frorn the cbscrver, naking sure that the caxd is always visitle to the observer.
When the observer can no longer see white on the card the assistant then noves
soveral feet further away, holds up card 4 agnin, ond walks blowly towards the
obscrver, When the observer can just begin to see white on the card the
- pgsistant stops and the distonce between assistant ond obscrver is ogoin
neasured, The noan of tlke two ncasurencnts is then the "worlking distonce! for
all further observations,

e e =
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Observations are nade by tho observer and the assistant standing scparated
by the working distance, and the agsistant holding up cards at rendaa (1, 2y 3y
and 4.) The card on which the observer can just distinguish white is the
qualitative value given to the smoke density (i.ee 1, 25 3, OT 4o)

Altermatively, the assistant may use only card 4, starting at the working
distance between the assistont and the obscrvere The assistont walks towards
the observer and stops at the point at which the observer can just distinguish
white on the carde The distance is taken as the quantative volue for air
tronslucency (or smoke density - whichever way the tenchor wishess)

The data obtained is nwst useful when correlated with vwieather conditions,

This exercise will need to run for o considerable tine in order to provide
sufficient datas

Measurenents should bo nade at the same tine of day to ollow sone
conparability of light intensity. '

Teachers riay find it convenicnt to introduce sone elenentory statisties for
the treatnent of obtained datas '

5¢ Observation

Envirommental study is an observational sciences As nost neasureiicuts are
taken frou nature, accuracy in ohservation will be essentiale. Soue congideration
1nust therefore be given to the nature of errorsy so that they may be eliminated
if possible or allowed for if not,

Classification of Errors

1) Blunderse These are usually la.rgg and often ecasy to tracee Tor
exaple a surveyor nay nake an error of 10 in rcading his instruientes When
recording he nay writec down 34 ingtead 43 .

(11) Systematic crrorse There are errors brought about by inaccuracy in
the instruwaent being usedes For exaple a tape nay be inaccurate. It is :
necessary then %o test the instrunert for accuracy prior to observing,

(iii)Periodic errorse The distinguishing featurc is their tendeney to vary
in a periodic fashione A conpass ncedle has a slight daily variation in
direcctione Such an error should be shown as a sine curve,

(iv) Personal errorse Thesc are characteristies of individual observers.
One nan nay be nore ¢asual in his readings than enother, Tor cxanple when scales
have to be rcad under o lensy,soric -observers ney onit to allow for reyallax

(v) Randon crrorse Pactors such as wind,gusts, shuking an instrunent;
poor visibility nay blur the outline of a distant object thus producing randon
errorse Often these errors cancel each other oute

How accurately con you @bserve? 4 few ginple Testse

Tegt I Weighte Using a groduate® sct of lmown nasses have cach menber of the
class estinate the weight of an unkmown nass given access to the known nassese
Each nenber should then estimate his percentage error on the true weight.

Test II Tiengthe DBach class nenber should attenpt tc estinate sacne previously
rieasured length cx distanccs

Test IITI Tinees Members of o class could be asked to write their estimate of o
periodes They begin with (G0) and are stopped with (STOP}) by someone cquipped
with a watch,
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Test IV Angles Choose & puint (A) at one end of the classroon and have the class

neribers individually estirate the angle (O) that is subtended between a
horizontal line at eye level and a line joining a point (B) above cye levele

The results should be written anonymously on picces of papere

lleasure the angle using an inclinoneter ensuring thot allowances are nede for

height differonces in the classe

Text V I-:Ieinogz. Lfficiency in nenorizing obscrvations can be tested by allowing

- the class tc¢ expericnce a mmber of varying activitics,

cxanples: (a) Sound of & tuning fork (particular.frequency)
(_b) Shade of colour
(c.) Construction of figures
(d) Short sentence

Next day test the class to assess their degree of retentione
6o *Meteorology ond Clinatology

As a follow up to the exercise on observation, it nsy be advisable to lead

into a study of meteorology - an essential part of which is obscrving and
recoxrding,

It would eppear that any worthwhile study in this field would need to be
conducted over a prolonged period (e.g. two seasons) in which students could
roster thenselves to take observations and record.

The following headings are exanples of neasurenents which could be nade in
a "School Metedrolegical Station".

Date: Soil Tenperatures
Tine: Precipitotion (ins)
Baroneter: (Barograph) Wind

. Screen Tenperatures " Porxrce (zmemcmcter)
Dry bulb - Directicn
Wet bulb _ State of Gxround
Relative hunidity Jeibility
Maxine ] (Themograph) Cloud cover

Minina j Renaxless
It would be i)erhaps advisablce to enploy two books for recording

(1) for entry of observations when they arc nade
(2) a copy for presorvation
The "Remarks" column night include comments or variations in visibility in

different directions, ronarkable events during the past 24 hours and suspected
unreliability of ccrtain observations,

"
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Three of these activity ideas, numbers 1, 2 and 5 were.enployed during the
sessionse The other two activities involved the use of "Millipore" apparatus.
The procedures followed in the five activity scssions .are set ocud belowy the
results of these activitics nay be found in Appendix II,

Activity 1. HMeasurenent of Atmospheriic solids.

The arca of Helbourne City proper wes divided into a grid and fifteen
"gtations" establiched (See grid in Appendix II,) Six Peted dishes were exposed
at each station (Threc sterile and three containing water agar) for a perdod
of thirty ninutess Station 1 to 5 werc expesed sinultaneously, stations 6 to
10 sinultaneously thirty nimelss Later, and stations 11 to 15 thirty minutes
later agali, The mmbers of particles of these Potri dishes (5 Chle dianeter)
were counted under low power nignification of a nmonocular nicroscopee

Activity 2. Estination of the Caryying Capacity of a Roadway,

On consecutive moxnings obscrvation tears went forst to the Tullenarine
Ireeway and then to Jolmson Street in Collingwood to nake the observations
described in idea 2 . oyve, (Sce Appendix II? The length of trap enployed was
570 fcete Particinants werce aslid to plot graphs of rate of flow versus
concentration of cars and “hen interpret the graphs.

Activity 3. Observal’- i _ Errors and Mesgurenent.

Four different tasks were developed by the conference cygenisexe and set up
in a roon before the *:gimming of the session, Participants were required to
conplete the tasks one afier another and at the end of the session conpare their
resultse This session was deliberately designed to derionstrate the counon
illusions and perceptual error. which can occur when people are naking
observationse The worksheets for this activity cxplain the tasks carried out
by participants. (Sec Appendix II,) '

Activities 4 esnd 5. Water Analysis.
Senples of sea water were collccted from Port Phillip Bay end seuples of

fresh water were collected fron ‘the Yarra River, On the doy prior to the
conference bacteria (colifom) cultures were propared using the "Millipore

IR

technique, Three replications were set up fran each smple of water and cultured .

overnighte

During the sessions the pi of cach sanple was nioasured and recorded.

In the session dealing with the sea water participonts counted colifom
colonies per platec and titrated the sea water to detemine the carbon dioxide
concentration (o1 HC1, Liothyl Orange indicator),

In the session dealing with the fresh water participants counted colifomm
colonies per plate and titrated the fresh water to detemine the "chloride"
conaentretion (410 Ag,NO3, Mohr's titration).

After cach scssion perticipants were osked to discuss the 'neaning" of their
rosults, (Sce iAppendix II) ‘
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Discussion Following the Activitiese

Al discussions were deliberately slanted to talke in the four points
nentioned at the begliming of this sections The nembers of the Secondaxy
Sclence’ Counittee considerel that this covxse of action was quite justified, in
that these points nmust be cloarly in nind in all enpirical woxrk that studonts
undertake, Although only a subjective judgenent, sone nembers of the Comittec

feel that participants at:the confexrence wero in substantiol agrecnent with this
view, . S ' ' T

To assist teachers in the developient of their own classroum netivities
lists were cmpiled of some refcrences, reading materials, jecurnal and naguzine
articies, and people and organizations intercsted in the envixrvment, Three
lists are reproduccd bheluw,

A Selectizn of References Containingt Ideas for Student Activities,
1. Scientific Experinents in Environnental Pollution. E«Ce Woaver,

This book is conplotely concerned with pollution, It contains a nuiber of
suggestion of activities in which students actually set out to detect and
neasure the level of various foms of pollutions The activities in this book
are very heterogeneous in difficulty,

II. Jodeyn Earth Science. Ransey, Burckley, Phillips and Watenpaugh,

This title is, in fact, a teaching systers There is a text, teachers'
version of the text, activities nmnuel entitled Activities Fox Modern E
Science, teachers' version of the activities nanual, laboratory nanual entitled
Laboratoxy Experiments For Modern Earth Science, teachers! version of the

laboratory nanual, and o bocklet of tests entitled Tests ¥or ilodeym FKorth
Science, T ‘

The systen contains six units:

é1 The Earth in the Universe.
2) The Planet Earth, :

3) Forces That Sculpture the Earth,
4) The Earth's Invelope of Vater.
5) The Recoxl of Barth History.

(6) The Rarth's Atmospherc,

The tcachers' edition of the text conbined with the teachers' edition of the
activities nanual will provide nony useful idecas for student activities.
(Seetions of the activities manual headed “Research Activity" wil) be found nore
useful thon thosc headed "Review Activity's Both types-of cctivity are keyed ta
the teachers' edition of tho text, so the text will provide 2 useful reforence
for teachers, The laoboratory nanual, also keyed to the teachers'! edition of the
text, contoing some useful idens too, but naterials ney be difficult for teachers
£0 ubtain, )

III, Discoveyy In Scionce, (Victorian Fdition) Baldook et ale

Eoth booksy Foms III and Fer IV, contain useful ideas for student
activities. ' Co .

IV, The Teachers' Handbouk For Enviromental Stuydiege FPerxy, Jones and
Hoemorsleye

This book 18 the bosic roferesnce hook for a series Imovm as the Approsches

Y
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Cu Curndalred Thnt thas covxse of action wos quite justified, in
that thesu points nust be clearly in nind in all enpirical work that students
undertakes Although only a subjeetive judgement, sone nembers of the Coumittec
feel that participants at the coni’r,rence Were in suostantio.l qgreouent with this
view,

To assist teachers in the develomient of their own classrowm activities
lists were compiled of smie refcrences, reading naterials, jeurnal and nagoezine
articles, and people and organizations intercsted in the envirvment, Three
lists are reproducced below,

A Selecticn of References Containing Ideas for Student Activiticse

I, Scientific Experinents in Environnental Pollytion, EeCe Woaver,

This book is conpletely concermed with pollutione It contains a nunber of
suggestion of activities in which students actually set out to detect and
neasure the level of various foms of pollution, The activities in this book
are voery heterogeneous in difficulty.

II., lodeyn Earth Sciencec. Rauscy, Burckley, Phillips and Watenpaugh,

This title is, in fact, o tcaching systers There 1s o text, teaohers'
version of the text, activities manual entitled Activitieg Fox Mode:
Science, teachers' version of the activities nanual, laboratory nanual entitled
Laboratoxy Experiuents For Modern Barth Science, teachers! version of the
laboratory nanual, nnfl bocklet of tests entitled Tegts sz LIode;;z_x Earth

Sciencee

The systen contains six unitss

$1 The Earth in the Universe.,
2) The Planeti Larthe. ‘

3) TForces That Sculpture the Earth,
4) The Earth's Mnvelope of Water,
5) The Record of Barth History.

(6) The Barth's Atnosphere

The teachers' edition of the te*ct conbin.ed with the tc.nchers' edition of the
activitics panual will provide nony useful idcas for student activities,
(Sections of the activities manual headed YResearch dctivity' will be found nore
uscful thon thosc headed "Review dctivity!", 3Both types-of cetivity are keyed ta
the teachers' edition of the text, so the text will provide o useful reference
for teachers, The laboratory manuel, also keyed to the teachers' edition of the
text, containg sonme useful idens too, but naterials nay be difficult for teachers
to cbhtadne )

III. Discoveyy In Science, (Victorian'Edition) B::ldock et ale

Both bookay Foms III o.nd ch IV, contain useful ideas for gtudent
activities,

IV, The Teachers! Handbook Fox En mental Studiege FPerry, Jones and
Hoemersleys

This book 18 the bosic reference book for a series kmown as the Approaches
to_Enviroimental Studies Series, which are dosignod to be used in conjunction
with naterials doveloped by "Nuffield," :
There ore, at the ncnent, six books in the scries plus a teachers! guide,

1. Towns and Town Life,
2. The World of %atexr.
3¢ Weather ond Life.
4e¢ The Adir We Food,
5¢ Fams and am Life,
6e Roads and Roal Transportes
Plus, Tcoachers! Guide Nou, 1. (which ig o guide to the above six books.)
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None of these books were available for exanination st the tine of writing,
only the teachers! handbook, sc it is difficult to cormient on their usefulness,
The handbook dves contain somoe useful ideas for early second:rxy, but those will
toke some considerable develomient bofore being put into practice as student
activitics.

V. Millipore: Bxperinents in licxobioclogy. Millipdre Corpe
ivailable fro, HeBe Selby P/L for approxe $0480,)

This bocklet contoins o series of nine experinents involving Millipore
opparatuse The experinicnts provide swie good ideas for the investigation of
nicro=organisns and portiecles in water and dire

Vi. Investigating the Egrth, Roarth Science Curriculum Project.

This title is the published part of the teaching systen produced by the
EeSeCePs There is a text/laboratory nanual intended for student use and a
teachers! guide in two parts.

As well ae the text/laboratory nanual and teachers' guides therc exist a
very wide range of supplenentary nateriale This naterial is detailed in an
appendix to teachers! guide part 1. (N.B. This list is relevant to the Umited ~
States and not necessarily iustralice) :

Materials for use in laboratoxry activities have been broduced in the United
Staves in kit forme These kits would obviously be very expensive in Australia
so teachers will find the lists ¢f apperatus for use in cach laboratory activity -
particularly useful, (These lists are to be found in the teachers' guides as
part of the discussions of each activity.)

The EeS.CePe course is brcken into four units:

1¢ The Dynanic Earth,

2s EBEarth Cycles.

3o DBorth's Biography.

4e Earth's Envirormment in Space.

Very nany useful idecs for student activities investigeting their enviroment
nay be found in this course.

VIi. A Textbook of Envirommental Studiese Je¢Be Rigge

This book is sinply a collection of ideas foxr student activitiese. Sme
sections are better than otherse The following sections show definite potential
for develomiente
Cloudse PDe 4T=54

Meteorological and Clinatological Ipstrmwientss ppe T0-8Te

Congiderable infomiation regarding the types of instrunents available, and
the nethods involved in calibrcting and building sone of theses 4 large mumber
of idens for activities,

On Using Other Peoples' Recordse ppe 88-92,

Useful ideas on approaches t¢ second-hand doto.

Minepalse ppe 127-13%3,

Pogsils, Geologicol T Scale, Rock Identificatio Geological ilaps,
Pebbles and Fromental Recks, Soilse ppe 139=191.

A quoantity of background infomation and some clues for converting this into
. student activiticse




Qceonoppap! Practical Oc¢
Streona, . ppe 192246,
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ganography, Ground Water Run-—off, Gouging :Ri:vegs ond

Background infomation ¢f use to teochers in appropriate arces,

Land Utilizaticn,

PPe 260=263 4

Overlops with Geography. Scmoe useful ideas particulorly for introducing
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Publication Vol, No, No, Date Article Title
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Organizativns, Persors or Govermient Depaptnents Interested in Conservation and
Its Influence upon the Comunitye

Australian Conservation Foundation,
191 Royal Parade,
Parkville, 3052,

Natural Resources Conservation Lecgue,
Springvale Road,
Springvales 3171

Porests Commission of Vietoria,
Treasury Place,
Melbourne, 3002,

4 Tisheries and Wildlife Departuent,
605 Flinders Strcet,
Melbourmne, 3000,

3 National Parks Authority,
Treasury Place,
Melbournee. 3002,

Soil Congervation Authority,
378 Cothoan Road,
Kews 3101,

Health Departnent,
295 Queen Strect,
Melbournes 3000,

EMC Land Utilization Advisory Council,
T 378 Cothan Road,
Kowe 3101,
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Lifec, Bducntional Repxints 169 Lir Pellution,
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Auste Journal 28 9 Approaches tw Cungservotion,
of Seience. BeCoeT'e Birxrds

Hotee These lists were conpleted in Januoxry 1971 Since then a nuaber cf

uscful and infomictive references and books have beccne available, In particular,
o muber of very worthwhile articles hoave appeared in sone of the publications
listed in Journal and Magozine References,

Organizatiuns, Persops ox Gevermment Departuients Intexested in Consexvation and
Its Influenee upon the Coarmunity.

Australian Cunservation Toundation,
191 Royal Parade,
Paorkville . 3052 .

Natural Resources Conservation Leoguc,
Springvale Road,
Springvales 3171,

Torests Commdssion of Vietoria,
Treasury Place,
Melbournc, 3002,

Fisheries and Wildlife Departuent,
605 Flinders Stroet,
Melbourne, 3000 .

National Parks Authority,
Treasury Flace,
Melbourne. 3002,

Soil Conservation Authority,
378 Cothan Road,
Kew, 31010

Health Departnent,
295 Queen Street,
Melbourne., 3000,

Land Utilization Advisory Coumecil,
378 Cothan Road,
Kews 3101,

Vemin and Noxious Weeds Destruction Board
Treasury Place, -
Melbourne, 3002,

Helbourne snd Metropolitan Board of Works,
425 Collins Street,
Melbourne. 3000,

Statec Rivers and Vatexr Supply Comission,
99 Orrong Road,
Amoadales 3143%a




Tovn and Country Pla,n.nng Board,
235 Queen Street,
Melbouxnc., 3%C00.

" C4S.I.1.0.,
314 Albvert Streetl,
East #albourne, 3002,

Forestry ond Tinber Burear,
460 Bourke Street,
lie lbourme. 3000 .

Gould Teogue of Bird Lovers,
State School,

Sanarinda dvenue, ;
sshburton, 3147, ;

Mobil 0il Australia, i
2 City Road, "s
South Melbourne. %205

Native Plants Preservation Socicty of Vietoria,
5 Denhean Place.,
Tooralcs 3962,
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Scve The Dandenongs League,
Kakirra,
" Kalorema, 3766,

Blaclkburn and District Tree Prcse:wntlon Society, | | 3:
168 Central Roady : ‘

Hunawading, 3131,

Victorion ¥ield and Gone Society,
(Presidents D. Heningwoy.)

330 Sydney Road,

Brunswicke 3056a

Vlater Research Foundation,

Ste Kilda Reod,

Melbourne. 3004,

Birds Banders' Association of Australia,
River HMurray Cormaission,

Ne8NMe Deportnent of Flaure and Foaunn.
Soheleby Lor Growing Australion Plants.
3ird Watchers' Assceiation,

Kangaroo Protecticn League.

Tield Waturalists! Associations.

SECTION 4, AUDIO-VISUAL MATERIALS.

Mre J«R. Northfield of the Secondary Teachers' Cecllege conducted o session
on audio-visual naterials available for use in the teoching of Envirommental
Stulies. Beconge of the rolative novolty of interest in the environuent few
audio-visuel notorials are readily available to teachers, Much of tho no.terial
that ls ovailableo is strodght--out propagonda, which is oxcel




TULCHUL, AW Wdaibul Bureoxy
460 Bourke Streot,
liclbturmo, 3000,

Gould Teague of Bird Levers,
Stote School,

Scrarinda dAvonue,

aghburton, 3147,

Mobil 011 Australia,

2 City Roaod,
South Melbourne. 3%205.

Native Plants Preservation Socicty of Vietoria,
% Denhenr Plaoce,

Toorak, %9562,

Sove The Dandenongs League,

Knlzirra,

Kalorma, 3766,

Blackburn and District Tree Prescx'v'\tion Society,
168 Central Road, :
Hunawoding, 3131.

Victorian Field and Gme Soclety,

(President; D, Ueningway,)

530 Sydney Rcad,

Brunswicke 3056

Water Research Foundation,

5%, Kilda Ruod,

Melbourne, 3004,

Birds Banders! Association of Australig,

River Hurray Corrrission,

NSV Departient of Flaure and Founa.

O02cicty fer Growing Australion Plants,

3ird Wetchers! Asscciotione

Kangarov Protecticn League,

Tield Haturalists! Asscciationge

SECTION 4., AUDIO-VISUAL MATERIALS.

Mr, J«Rs Northfield of the Secondary Teachers' Cecllege conducted a session
on audio-visual naterials available for use in the teaching of Envirommental
Studiase Becouse of the relative novelty of interest in the environnent few
audiu-visuel noterials are readily available to teachers, Much of the material
that 1s ovallable ig sitroight-out propoganda, which is excellent in its place,
but not really very useful in providing a scicntific approach to the problens of
the enviromment, Ir. Northfield wexrmed teachers that they should "“try before they
buy”" to be sure that ‘any i.aterials they purchese are appropriaste to the functions
they have in mind, 2uite often titles can be uisleading - excellent natexinls
nay have poor titles and vice-versa,
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To assist teachers lire N.rthfield prepored a list of films, filn-strips and
slidess This list is not cunprehensive but contains naterials which
Mr, Northfield felt teachers nay find valuable,
FIIIIIS.

"Problens of Ocnservation” Serics.
Qur Naturcl Resourcese - (\vailable frun AVEQ £iln 1ibrary.)

Aire (Available fron AVEC filn library.)
Water,

Minerals o

Porest and Range,
Wild Life.
Soil,

The above filns are rccent Encyclopaedia productionse Only those indicated
are in the AVEC filn librarye Scripts for these filus are available fron
Encyclopaedia Britonnica Ince,
Lducation Division,
Box A 244’
Sydney South, W.S«/e 2000,

Other filns fru Encyclopacdia Britamnico arc:
The House of Man: Our Crowded Enviromiente (Available from AVEC.)
The Garbage Explosion,

Two £ilms E«Be have in production are:
The New Pollutions.

Noige: An Assault on Cur Sensese

Two other filns available from the AVEC £iln library which nay be of interest to

teachers ares -
The Shadow of Promress, (Produced by BePe)

The Fond and the City.

PIISTRIPS,

Word Natural Science Set (Wo. 70 W 3800)

Nature of the Crisis,

Atnospheric Pollution,

Iand Polluiion.
Freshwater Pollution.
Harine Pollutione
Pollution Control.

111 Our Hredoetr oy (?._‘hii;](»n.)
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"Problens of Gonscervation" Scrics. .
Our Naturcl Resourcegs . (Availaoble frua AVEO £1ln 1ibro.ry.)

Aire (Available fron AVEC £ilm library.)
Woter,

liinerals.

Torest and Range,
Wild Tife,

Soil,

The above filns are rccent Encyclopaedia productionse Only those indicated
are in the AVEC £ilu library. Scripts for these filns are available from: '
Encyclopoedia Britannica Inc.,
Bducation Division,
Box A 244,
Sydney South, NS« 2000,

Other films fron Encyclopacdia Britammico cret
The House of Man: Our Crowded Enviromient, (Available from AVEC.)

The Garbasge Explosiocn.

Two films E.Be. have in production are:
The New Pollutions,

Noise: An Assault on Qur Senses.

Two other filns available froir the AVEC film library which nay be of interest to
teachers ares

The Shadow of Prosress, (Produced by BeP.)
The Fond and the City.

PITISTRIPS

Ward Natural Science Set (Wo. 70 W 3800)
Nature of the Crisis.
Atriospheric Pollution,
Land Pollution,

Freshwater Pollution.
Harine Pollution.

Pollution Control.

Drugs in Our Society set (2 titles.)

Both of the obove sets are available fron:

Bducational Media,
201 .Park St.,
South Melbourne. 3205,

Encyclopaedia Britemmnica also produces a series entitled "Enviromiental Seience"
which are available fron the address given under the heading = Filns.
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SECLION 5, THE FINAL SEMINAR.

The final seninar session wos devotod to Enviromiental Studies prograies in
schuilse Seminar groups were at liborty tc discuss any aspect of this topic
that they should chovges &\ renorkable diversity of approach cmre wut of this
scssion - three groups devoted their tirne to the problens of inplenenting
Enviromental Studics in the curriculuri, one group developed a list of ideas
for "linited extent stulies" either as part of o speeial prograie, and one group
devoted its tine tv developing o four yecar science course with o distinet
Luvironriental Studies biag. s

Prior t¢ this seniner session cll participonts were provided with four study
parers. Thsse f£iur papers cre repr\)Cluch. herein,

Study Paper 1.
ME MAIN IDB.AS TO BB ])D\rLoJJOP.DD TiT ABEP MATERLALS.

('.I‘he organiner of this confurence are grateful to ASEP for pemiissiin to
reproduce this docuent.)

1o The main ideas developed in the ASEF naterials will be inﬂt;l-uenced by nany
factors, Sco of these are:

1¢1 the expericnce' and judgenent oi develcment staff

12 Imowledge of the abilities: of"te{zchcrs-m’ld their needs
1¢3 knowlelpge of ovailable facilitieé

1¢4 Imowledge of the abilities of ‘the éhildreri concerneds

Such factors will generally be used as bases for exclusion of ccrtain ideas er
for choice anong aliernatives, In this paper only bases for inclusion of ideas
are dealt with, | . _ . O S P

2o IMivo gources of ideas were exauined, . S .

2¢1 The Chlld"‘ cnvuonment and his m&derstm‘ling of 1t.
2;2 'The content of suonce 1.e. prescnt scmntlflc knowlcdge.
2.3 Tnc nature of c~01enc>cz, as revea.’].ed by its. h:n.story.

2.4 Procodurcs used to cxtend Ikmowledge, 1ncluc.1ng processes of scientific
1"rve.,t1gc1;'i.or~ and cammrication, :

2,5 ‘Attitudes related to seicnce and 501ent1f10 mvestigatlon.

2,6 Three stages of inlallectual developnent, fron Piaget's concrete stoage
through an, 1ntemcd1aue transltlon s‘ba{'e to the fo:mal stage. -

3¢ The nain sources of ideas i‘or inclusion in ASEP natcrluls arise fron
considoration of the enviroment of the child, the haturc of science. and the
present state of scientific Imowledges VWhile saie ideas nay be included to
proiote cortain attitudes or to devolop certain procedures for extending kmowledge
or to be relcvant to a particular stoge of dcvclopment, it is believed that these
sourcos of ideas will be of minor J.nportance.

THE ENVIROIMENT OF THE CHILD

4e The child's ‘exviromment® includes.2ll the objects, forceb and conditions,
both internal and external, thet af.‘i‘c.ct the individual.

5« The following diagran gives smie indication of the ro.n(res of sources of
stiruli to which children responde
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6e Certain quelificctions to the diagran are necessary,

6e1 The varicus components of the enviromient are both overlapping and
interdependent,

6e2 The individual is influenced by his 'intcrnal envirom:ent'e

6e¢3 The school and horie conponents detemine larpgely what enviromiental
stinuli the child receives,

Te As a basis for inclusion of topics related tu the child's enviromment a list

of inportant ideas woas organized into a schene which is referred to here as the
environnental schenes

8¢ In the fom stated here, the cnviromnental schene is expressed as adult ideas.
It is intended that the ldeas will be presented to children in such a way that
they will be secn by the children as relevant to their present life and useful

in helping thenn to gain an understanding of their enviromiente

9¢ Enphasis will be given to the place of the child in his present enviromment,
leading to an understanding that uan is a living organisn,who, like other
organisns, is contimually interacting with his enviromient, yet whose interaction

can be an interference with far reaching effectse The children should learn that -

a study of such interactions can leal to a better understanding of the ]
enviromient,

THE ENVIRONMMENTATL SCHIM - AN OUTLI'E OF THM MAIN IDEAS INVOLVED

10 Man nust rcalize how he functicns as an individuol, conpared with how other.
living things function; +the role of groups in detemining values and in noking
decisions concerning the use c¢f the enviromient; the ways in which nan has
increased his ability to learn about the cnviromient and to make use of ity how
technology has affected b.th nan and his natural enviromment; the chonges that
Soke place naturally in the onviroment and how thesc have been affceted by the
interference of nan,
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11e Mon nust realize the for rcoching effects of his countinued noncyclic
nodification of his enviromient, both in torus of the consoquences of changoes

nade to the envirorment and in teris of effoots of the changed enviroyrient on
nan and other living organisuis.

In what woys dees man, the individual, resenble and liffer fron othor individual
oxgenisns?

12 An essential pert of wderstanding of the enviromient mnd its interaction
with nan is an understanding of how nen funoticms as an individual, conpared with
how other living things functione

13 lMan has ocrtnin life requirenients for foed, shelter and protection which are
ednilar in nony respects to those of all Jther 1life but which differ in uther
wayse Yart of thc_: difference is due to nian's ability to control his enviromient,

14, Mon's body consicts of systons which function together as an integrated
unite These systens are siniler in nony respects to systens in other individual

orgonisnge There is great diversity aong organisms with respoct to body
struoture and functions

15¢ The systoms aro concerned with

15,1 intake and absorpticn of food ixatericls
1542 utilization of chsorbed fuod for body growth and repeir, and for energy
153 dispousal of excess naterials

1544 naintenance of the mtermﬂ. environrxent 1ncluﬂing defence aga:mst
discase

1545 communication anung body parts
15,6 growth to naturity and reproduction o:f:‘ now oruanisms :
15¢7 reception of stinuli frun the external enviromient’

158 novenent and behaviour relative to the oxternal enviroment.
How do_interactions snong groups affoct deoisions ngle by.nen?

16 Must of nman's efforts to change the environuent and the systen of veolues
upon which his behaviour is based, arise fron group interacticns rether then
the needs of individuealse ' ’

17 Individuals with ocormon interests fom structured groups which establish
their own goals and alopt procecares to achieve those goals,

18+ Group structures Aiffer acco-.:ing to petterns of work, power, cormunication
and personal relationshivse, DBack inlividual bas a role to pley with respect to
each pattern of structurce

19¢ Pressures within groups affect individunls, group structurec and group goals,
Pressures anong groups affect groups and sucietye In a repidly chonging
society, flexibility in adopting new roles is important for individuel survival.

-20o Understonding of nan's btehaviour es o uonber of a soclal group has been
" gained partly through the study of group bohaviour in other organisns.f '

- . In whot ways has nan oxtended hig ability to explo d nanipulate his
environrient?

" 21e The ability of nan to loarn about his enviroment ond to make use of it
has boen increasod by nan-nade devices end procedures vihich extend his sensory
perception and nental abilities and his ability to use hig own cnergy to nove
and to nanipulate.

22, The accuracy, scnsitieity and range of non's sonsory perception has becn
oartondnd hy ﬂoVo'l(\ann‘h and use of instrunonts and. oomunioation dovices.
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23 Man's capaeity to learn has been inereased by the organizati.n of existing
kmowledge and by procedures, such as the use of theories and rodels, for
extending knowledge.

24. The precision and speced of :iental processes has been inercased by the
developiient and use of devices for processing, storing and retrieving
infomation,

25e HMon's ability to nove in his enviromient, to nove things and to perfom
activities, by use of forces he can exert within his own ability and energy

range, has been incrcased by the develomient and usc of nechanical devices,

tools and nachines,

In what ways has technology changed nan's enviromient?

26, HMan's desire to make the world a better place in which to live, in ters
of itateriol cauforts, finmaneial and naticnal security, has led to great
technclogical advances, One consequence has been an exploitation of the
natural enviromient to the extent that nman's future in his natural enviromient
has been jeopardized, An understanding of this situation involves a kmowledge
of how technclogy has affected man and the natural enviromient.

27e Technulogy hos nade incressing domands on the world's resources of raw
naterialse Mon has rapidly incrcased his efforts to discover riore deposits of
these materials, extract then from their present localities and prepare then
for use,

28¢ The search for raw materials has been acconpanied by a search for synthetic )

substitutes and for new natericls that will better serve the purpose desireds

29 Teclmological advance has depended on the developnent of' better ixachines

and the availability of encrgy at rcasonable coste This hos led 6 a search for

new erergy supplies and the develoiment of procedurcs for naking energy nore
readily available. Devices to transfom encrgy into usable forma have been
developed, - '

%30e Technological society has requiréd the rapid novenent °of energy, nen and
goods fron place to places Transport and transmission facilities have been
developed to cope with this requireriente

31e Technclogy has led to inprovenent of nan's naterial conforts - housing,
appliances, working conditions, clothing, hygiene, leisurc activitiese

32e Man's health has benefited fron inproved food production due to better land
nenagenent and usage, inproved processing nethods and better techniques for
prevention, control and trcatient of disecase and body disorders,

53¢ One area of techuology is concerned with space rescarch which includes the
establishnent of artificial satwllites. A significant portion of this area
has developed from defence requirerientse

34e Associated with technological advance there has been depletion of natural
resources and addition of pollutants to the enviromente.

What changes in the environnent talte place naturally? How has nan interfered
with these channes?

35¢ The inpact of man upon the natural enviromient con only be wnderstood if
the changes that take place noturally are lknowne Man should realize that he
occupies only a small plece in the universc but his effects on the earth emd the
life on it arc far recaching,
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25, Man's obility to wove in his environtent, to nove things and to perfom
netivitics, by wse of forces he can exert w.i.thin his own ability and cncrgy

ronge, has becen ineroasced by the develcliient and usc of nechanical devicesg,

tools and nachines.

In what ways has technology chaned sian's enviromraent?

26, Man's desire to ke the world a better ploce in whieh to 1iv»,' in tems
of iaterial coniforts, financial and naticnal security, hias led to greot
technclogical advances. One consequence has been an exploitation of the
natural enviromient to the extent that nan's future in his natural enviromient
hos becn jeopardized, 4in understanding of this situation involves a knowledge
of how technrlogy has affected nan and the natural enviromicnt.

27, Technulogy has nade ineressing denands on the world's resources of raw
naterialse Man has rapidly increascd his efforts to discover nore deposits of
these :aterials, extract them fron their present localitics and prepare then
for usec,

28+ The search for raw naterials has been accopanied by a scarch for synthetic

substitutes and for neéw nmatericls that will betier scrve the purpose desired,

29, Teclmologicol advance has depended on the developtent of better nachines

and the availability of encrgy at rcagonable coste This has led to a search for '

new energy supilics and the develoiment of procedures for waking encrgy nore
realily available, Decvices to transfom encrgy into usable for: have becn
develcyped, '

30, Technological society has requ:ch‘J the rapid novenent of energy, den and
goods from place to place, Transport and transmission facilitices have been
develuped to cope with this requirerient,

31. Technology has led to inprovenent of nan's natorial conforts ~ huusing,
appliances, working conditions, clothing, hygiocne, leisure activities.

32, Man's health has benefited fron inmproved foodl production due to better land
nanagenient and usage, inproved processing nethods and better techniques for
prevention, control and trcathent of disease and body disorders.

33, One area of techuology is concerned with space rescarch which includes the
cstablishment of artificial satellites. 4 significant portion of this aren
has developed fron defence requirenentse

34, Associated with technological advance there has been depletion of natural
resources and addition of pellutants to the enviroiment.

Whet changes in the environnent talte place naturally? How has nan interfered
with these chanpeg?

35, The inpact of men upon the natural environmient con only be understood 1f
the changes that take place naturally are known, Man should rcalize that he
occupies only a snall place in the universc but his effects on the earth emd the
life on it arc far reaching, :

36, ILiving organisns exist in ecosystens in which o balance exists ancng the
various organisns prescent and their physical enviromzents

37« The naterials and structures in the earth's ‘crust are subject to cuntinuous
but slow change, Oycles of chonge are present and balances exist anong crustal
couponents and their enviroment,
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38 The cliniate ¢f the ecarth is effected by nany factors including seasonal
varintions, latitude, ocecan currents, topographical foatures, novercents of air
nasses, 3Balances cxist and cycles of chage occurs Therc is a /raduul change
in clincte due to certain chanyes in enexrgy relationshipse

39 The wiverse, of which earth is pqrt, is an cvolving body of natter ond
cnergys Certain gradual, unidirectlonal changes are ovich,nt in stors and
planetse liany changes occurring arc cyclice

40 Iife un the carth is undergoing gradual but sigmificont unidi.cctioncd
evolutionary chonges,

41. ian can use his understanding of his own functioning as on individual and
o group ncnber, and the eflcet he and his technology have had on the natural

cnv:Lromu.nt to overcone present problens cf pollution, over-populatlon and )

depletion of natural resources, He con enjoy end ;talte better use of natural

resources and, at the saie ti.e, conscrve then and the 1lifc dependent upon
thene .

SCIGITIFIC Ki04IEDGE

42, The follow:mg six thenes have becn changed- to "tSSlSt in deciding which
ideas fron the total sun of seientific knowledge should be includeds

43, The six theies are inportant ideas in sciences Other idcas nay, in
general, be accoimodated within their frameworlk.

. 1o The natter of the gg:_l.vefsd ¢ an be orpanized into units

44, The tem 'wiit' refers to any building blocks that can be organlzed into
hierarchiese Thus at one tiine it oy be apprupriate to treat she cell as a

unit of matter; ot another, o single eninal or poart of the total populﬂ.tion
could congtitute a unit, ,

11 Units cen be orpggnized into hierarchies

45 Units con be classified inta levels of orgonization such that a nuiber of
units of any ome level are combined to form o single unit ot the next higher
levels For exanple, certdin atons are caibined to fom a single unit, a
uolccule, at the next higher lcvels With few exceptions, o unit at any one level
includes ‘units from all lower lovels as coupom,nts -md is itself & conponent of
units at all hlohcr levelse

46. A mumber of different hierarchies can be constructed, but all share the
scie lowest levels, for all natter consists cf the soe types of sub=ilicroscopic
units, nanely, sub-atonic particles, atous or ions, imolecules, Above the
sub=ixicroscopic level, hierarchics differ nccord:.nc +0 the particulor portion of
the wiverse they descxribe,

47« There con be considerable divcrsit;}'f. in structure and size along units ot
any one level of organization, for example‘, ariony; 130lccules Or aaong orgonisris.

“111. Ihe behoviour of units eom be described micl'prcdicted

48, An inportant outccne of adequate scientific dcscript;on and ‘anolysis is o
capacity to neoke predictionse The analysis requires the use of 110dels,
ngthenatical and statistical wethuds, intuitiun and logical zeasonings

100
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plonctse  liany chayses oeceurring arc cyclic,

40 ILife un the carth is undergoing srodual but sigmificant unidiucctd oncl
evolutionary chongess

41. Man can use his understonding of his own functioning ns on individual and
o group acnber, and the eflcet he and his tochnologsy have had on the natural

onv1rormunt to overcone present problens cf pollutlon, over-population and

depletion of naturcl resources. He cen enjoy end italte better use of natural

resources and, at the saie ti e, conscrve the: and the life dependent upon
thelle .

SCIBHTIFIC KIOWILDGE

42o The fellowing six thenes have beon changed to as s:Lst in deciding which
ideas fron the totol swi of scientific Ikmowledge should be included,

43, The six theies arc inportant ideas in science. Other ideas nay, in
general, be cccomodated within their fraeworks

, 1. The natter of the z.m_ivefsd e an be orzanized into units

Ad, The tem 'unit! refers to any building blocks that cun be orgum.zed into
hierarchies, 'Thus at one tine it noy be a.')pl\)pl‘ld.tc to treat the cell as o
unit of natter; ot another, a single aninal or port of the total populwtion

could constl‘cute o unit,

11e Units con be organized into hierarchies

45, Units can be classified into levels of crgonization such that a number of
units of any ome level arce conbined to forn a single unit ot the next higher
levels For exanple, certdin atuis are coubined to fom a single unit, &
nolecule, at the next higher levels With few exceptions, o unit at any one level
includes units from o211 lower lovels as coupom.nts ond is itself o conponent of
units at all higher lovels,

46 A muber of different hierarchies can be constructed, but all share the
soie lowest levels, for all natter consists of thé smie types of sub=iiicroscopic
units, nonely, swh=atonic particles, atoris or ions, ioleculess, Above the
sub-nicroscopic level, hierarchics differ accord:mg to0 " the particular portion of
the universe they describes

47, There can be considersble diversity in structure cnd size aiong units ot
any one level of organization, for exanple, mong olecules or Fng Crgonisiis.

111e [The behaviour of units con be described an'd.predioted
48, An inportant ‘outeune of adequate scientific deéé'z;'i_p"c.ion and ‘ocnalysis is o
capacity to neke predictions. The analysis requires the use of nodels,

nathenatical and statistical nethuds, intuition and logical reasoning.

49, Statistical nethods enable prediction of the average behaviour of all units
in a systen, given the observed or deduced behaviour of & enall But adequate

-sarples  Statistical nethods do nut enable predicticn of the behakur or

properties of 1ndiv1c‘uwl units,

50 Description and prediction can proceed by the use of theorevtical ncudelse
Although they connot ‘be proved, nodels such ags the laws of themddynenics and
the theoxry of evolution are powerful in facilitating explanation and prediction
as they have been frund to be consigstently valid.

36
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IV. Motion is om cassential part of est phenciena

S -

51 Nany phencacna nay be described in texms of changes in properties or
behavioure Thiese chonges may be described as being conscquences of notion of
units of natter, For exanple, the whole field of current elcetricity can be
explained in tcims of the notion of charged poarticles,

V.

Units intercet within the dinensicng of tine and space

52 Interacti.ns aiuvng and within units of nctter nay preduce changes in fom,
properties or pusition. In the physicel sense, this interaction can be

descxdbed in terms of clectro-nagnetic, gravitotional or muclear forces (or
fielus), and can therefore be readily reduced to nothenatical anolysise Units

of living natter connct be rcadily interpreted in like nammer and it is nore
fruitful to study the behavicur of genetic naterial in termis of ecded information
and the energy transfomation required o utilize this inforration in life
processese

53. The planets, natural satellites, starts, galoaxics, and galactic systene

are subject tc¢ transformiations in substonce, fom, and position, These
trensfomations invoelve exchange of natter and energy and the systenotic moticn
of celestial bodies in a gravitaticnal ficld of universal dinensicnse Movenents
of the earth and noon scrve as convenient bases for tine units,e

et St i b o s

54¢ Materials of the earth undergo transfornatiunge The rocks are products f
chonges in the fom ond organizotions of the natter of which they are cuiposed. ;
In nost instances, chenges frciy one rock type to anvther also involve chenges in
voluie, shape, and position of the naterial. The novenent of nolten rock )
naterial to the ecarth's surface and the transportation of scdinent to the' sea

by rivers are foniliar exanples of changes in positione In contrast to the
relotively slow geological changes, nuclear particles nay -undergo extremely rapid
changes.,

55 Scveral patterns of interaction are characteristic of .living organisnss

551 Non=living natter becones involved in processes and foms characteristic
of living natter, but eventually returns to the non-living state, In
o cormunity, there is a cyclic transfer of notter between the various
organisns and their physical envircrnient,

552 The spatial distribution of individuals in a coununity résu.lts fron
interaction with the enviromente.

553 There are sequential patterns in the growth and fluctuation of ;
populations. 3

554 There is on ecological succession of various comxunities in a newly
formed habitate '

55¢5 A great diversity of types of living organisn has evolved over o very
long pericd cof tine.

56e¢ Other patterns c¢f interaction in the natural world include:

561 The cyclic tramsfer of natter; for exaiple, in the water cycle,
conveetion cclls, distribution of solar energy.
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Ve Units intercet within 1;1.1'e dinensiing o f tire and space

52, Interacti ns anong and within units of ucotter uny produce chenges in fom,
properties or pusition, In the physicol sense, this intorcetion can be

desexrdbed in ters of clectro-nagnetic, gravitotionsal or mieclear forces (or
fielus), ond can therefore be realily reduced tu nathenaticnl enolysis, Units

of living natter connat be rcalily interpreted in like nomer and it is xore
fruitful to study the behavicur of genetic noterial in tenis of ecded infurmatdon
and the cnergy transfomiation required to utilize this infornation in life
processes.

55 The plancts, naturul satellites, starts, galoxics, ond galactic systens

are subject to transfernations in substonce, fom, and pusition, These ;
tronsfonictions invelve exchange of natter and energy ond the systenatic notiun {
of celestial hodies in o grovitati nal fiecld of uniyersol dinensiins, Movenents
of the earth and m1oon scrve as convenient bases for tine units. ‘

54e Materials of the carth wdergo transfornations, The rocks are products f
chonges in the fom and organizotions of the matter of which they are cuiposcds
In nost instances, chenges fiwiy one rock type to anvther also involve chonges in
volune, shape, and positim of the naterial. The novenent of novlten rock '
naterial to the earth's surface and the transportation of aedinent to the’ sea

by rivers are foniliar exauples of changes in positione In contrast to the
relatively slow genlogical changes, nuclear particles nay undergo extrenely rapid
changes,

55« Scveral patterms of interaction are characteristic of .living organisnas
551 Non-living natter becores involved in processes and forms characteristic
of living natter, but eventually returns to the nun-living states In
a coanunity, there is a cyclic transfer of matter between the various
organisns and their physical envircrrnient,

55,2 The spatiel distribution of individuals in a couiunity results fron
intercetion with the envirom:ient,

553 There are sequential patterns in the growth and fluctuation of
populations,

554 There is an ecological succession of varicus ‘corzunities in a newly
fomed habitate

555 A great diversity of types of living crganisn has evolved over o very
long period of tine.

56 Other patterns ¢f interactiuvn in the naturcl werld include:

561 The cyclic transfer of natter; for exaaple, in the water cycle,
convection cells, distribution of solar energy.

5642 Stélllar evolution sequences in the birth and death of stors.

5643 Scquences of geological events, as revealed by patteins in rock strotae

56.4 Successive stages in the evoluticn of londscapes choracteristic of
particular clinates, rock and soil typese

56,5 The sequential developient of soil types.
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VI. Interactions between units tend toward a state cf equilibriun

57 Man's expei*ience_ has shown that two great principles apply without exception
to every interactions These two prineiples arc enbodied in the first and second

~ laws of thermodynenics,

58 In the pr.cess of attaining equilibriun energy transfomations and/or natter
transforucticns ceccur, Iniiost cases energy is conserved ond natter is
conserveds Vhere natter-energy transformations toke place, the sun of enexrgy
plus natter is conserved. These conservaticns are embodied in the first law

of themodynenies, ’

59, The seeond law 1is concermed with changes in natter - the direction of these
changcs is such thet greater randonness nay occur in a systeny but the reverse
is not observed unless energy is supplied, il.es conplex irolecules riay disorganize
into sinpler componentsy but the reverse does not take place unless considerable
free (or avo.ilable) enexrgy is cavailable,

60s In living systens a relatively constent organization nay be naintained, eyge

the charge on a cell nenbrane or the sugar level in the %lood, but this requires

the expenditure of energy with disorganization and death resulting if orgonimm,
or comunity, fails to utilize energy appropriately.

61 Honeostatic, or auto-regulating nechanisms, to ensure netabolic stability
and ‘energy balance are charazcteristics of living organisnse.

62 The cunplex interactions of nany different types uf living organisng and
their physical enviromient stabilize with the energence of elinax cumwnities.

63« The input and cutput of energy fron the earth as a planet is in balance,
and resulis in yatterns of atrmospheric eirculation,.

64, All non-living systens tend towards either a ninirmm of potentlal cnergy
or naxinum randormess of nolecular rotivne The nost disordered state has the
greatest probability. ' '

TEE NATUHRE OF SCIENCE

" 65 In the following deseription. of the nature of science it is not inplied

that the statenents nale apply to science as o unique studye The statements
could te equally valid for other foms of hunan activity. It is appropriate to
draw attention to certain aspects of seicnce whether or not they are shared with
other disciplines,

66s i study of the history of science is important as o neans ¢f gaining insight
into the nature of science.

67 /n ainreness of the transformations engendered by scicnee in nants thinking
and beliefs in the past will help in developing an understanding of the inpoet
of science and related technologies on past and conterporaxry societye

68, Science is o nethod of creating patterns out of the nany things and
happenings in the wniverse.s The patterns arc node by nan and are his way £
lodking at notures They represent the insighit of the persons noking then,
Selence is both the method of creating patterns and the patterns thenselves.
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lavwe uf theruodyneiics,

58¢ In the pr.cess of attaining cquilibriwi enorgy transfomatiuns and/or natter
transfomations cecury, In wiost coges energy is conserved ond natter is
conserveds Vhere natter-energy transformations take placey the sw of energy
plus niatter is conscrved. These conservoaticns are enbodied in the first law

of themodynenics, ' '

59 The second law is concerned with changes in natter -~ the direction of these
changes is such that greater randerness nay occur in a systen, but the reverse

is not observed wnless energy is supplicd, ie.e. conplex ilclecules noy disorganize
into sinpler components, but the reverse dces not take place unless congiderable
free (or availoble) energy is cvailable.

60s In living systens a relatively constont organization nay be naintoined, eyge
the charge on a cell menbrane or the sugar level in the tlood, but this requires
the cxpenditure of energy with disorganization and death resulting if organiam,
or cormwnity, fails to utilize energy appropriately.

61« Honeostatic, or auto-regulating nechanisns, t¢ ensure netabolic stability
and ‘energy balance are characteristics of living organisns.

62 The conplex interactions of nany different types of living organisms and
their physical enviroment stabilize with the energence «f elinax curunities,

63+ The input and output of energy froun the earth as a planet ':i.s in balance,
and results in yatterns of atnospheric circulation.

64s All non-living systens tend towards either a nininun of potential energy
or naxinum randomess of nolecular rotivne The niost disordered state has the
greatest probability. : ' '

TEE NATURE OF SCIENCE

" 65 In the following description of the nature of science it is not inplied
that the statements nale apply to science as a wnique study. The statenents
could te equelly valid for other forms of hunan activity. It is dppropriate to
draw attention to certain aspects of science whether or not they are shared with
other disciplines,

66 i study of the histoxry of science is inportant as a means ¢f gaining insight
into the nature of scienccs

67 An aunreness of the transformations engendered by science in nian's thinking
and beliefs in the past will help in developing an understanding of the inpect
of science and related technologies on past and conteriporary societys

68, Science is a nethod of creating pattems out of the many things and
happenings in the wniverse, The patiterns arc nade by nan and are his way ¢f
lovking at naturee They represent the ingight of the persons noking then.
S¢ience is both the method of ecreating patterns and the patterns thenselvess

69¢ One of the nain nethuds of creating patterms is the use of experinental
inquiry to look for constancy, to 1look for events or characteristics rf events,
that repeat, always giving the same answer in the sane circunstancess These
constancies form a powerful tool for explanation and predicticn, whieh can be
verified by experirent.

70 The procedures of inquiry used by scientists follow no one clearly defined
pathe There are nany procedurcs which can be followed in nany different
sequences but all of which lead to the extension of scientific kmowledges
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T1e The potterns include gencralizations, general .scientific ddeas thoat act
as cores of thinking, i.e. the laws of sciencc which can be regarded as
generalized recurds of obscerved facts of nature, and finally, therc is a snall
mmber of big ideas which act as integrative bonds transceiding subject
boundaries. Conventions are adopted by scientists and are }Z“a.rt of the patterms
created.

T2 Scientific lmowledge consists of the pattems created by nane The essence
of scientific kmowledge is found in its conceptual fronework, which is made up
of the najor patterns described by scicntists. -

T3¢ The patterns (laws, conceptual schees, conventions etc.) are not
unguesticnable of the truth, but chonge as scientific understanding inproves or
changes. Therc is no absolute knowable truthe.

The Suize discuveries are the dircet result f planned investigoaticns and arc
frequently based on the woirk of tcoans of scientists fron several subject arcas.

T5¢ Secrie patterns are conceived only through ingight, ond not by gradual
step-by=-step, planncd investigations. Whencver new phencmiena do not fix
oxisting pattcrns (currontly accepted tho:'.ﬁries) preconceptions can hinder and
delay progress,

T6e S:etines science advances by the interacticn of theory and technilogy, each
providing infomation or techniques which cin be used by the others

T7e Iivdern scientific rescarch is c.stly and requires teonn work, Lorge suns
have been allccated to such enterprises, .
T8+ There are uwre pecple currently engoged in scientific research than ever
before in the whole history of sciencecs One direct result is the greatly
incrcased output of published scientific literoture.

USE OF THE ABOVE THREE \RBAS OF CONSIDERATION

T9¢ The enviromnental scherie is cohexent, logical and consistent with Project
ains, It is the main scurce of ideas for inclusiun in the Project naterials,

80, Idcas that arisc fron consideration of the enviromental schene are, fur
the nost pert, ideas concerned with scientific knowledge and/or the aature of
sciencees Subsequent consideraticn of the latter two arcas gives rise to further
ideas, appropricte to the scheme cutlined, and suitable for inclusion with the
enviroment bascd ideas in a topic for classroumn study.

81¢ The lotter two areas are used occasionally as the prime basis for inclusion
of ideas. In such o case, gn idea is included frocl one of the two schenes, and
the other two arc considered for further ideas that nay be joined with the basic
idea to fit into a suitable topic for classrooit study.

82, Swone ldeas are used ag tople bases for rcasons other than that they arise _
fron the enviromient schene, the six themes, or the nature of science as outlined.
However, such instances are few in nubers

83 When a topic has been n:ininated a8 suitable for develomient into a classroon
unity it and the idcas in it are juldged according to a set of criteries On the
basis of these criteria, the trpic is rejected or acended to neet the
requirenientse The procedures and criteria used are explained in detail in a
goparate papex.

i s Bl 5




-39 ~

Study Yaper 2.

i SCHIME FOR THE INCORPORA2ION OF ENVIRONMEWDAL STUDIES INTO THE SCHOOL
CURRICULULL.

. This scheie was developed by a study group of the Intermational Working
liceting On Enviromiental Bducation In The School Curriculim cunvened by the
Internaticnal Union For Cinservation of Noture and Naturol Resources.

The working meeting wes held as a part of the UsNeEeS.CeOols International
Bducotion Yeor in co-uperaticn with UeNeleS.CeOe and Toresta Institute at
Peregta Institute for Ocean and Hountoin Studics, Carscn City, Nevaday UeS..l.
during Septenber 1970,

Ae  Purpose.

To formwlate chjeectives in envirommentol educaticn for the total curriculun.

Be Scopes
For purposes uf organization the curriculwui was divided into three stoges:
Stoge I Prinary appyroxinately ages 5 -~ 10
Stage II Middle approxinately ages 11 - 14
Stage III Socondery approxinately ages 14 - 17

The coxittee recognized that this orgamization will not exactly conform to
current practices in many locelities, but adaptetions can readily be nade. This
perticular plan reflects ciierging intercst in the niddle school, and tekes intu
account the rescarch in educational psychulogy by Plaget, Brumer, Gagne and
others.,

The pre-=prinary stage wns recognized as especially importent in the
educational pattern. The digcussiun revealed thet this stoge is not in existence
in nony localitiesse In view of this and the fact that tinme was linited, this
stage was ciitted fron the deliberctions.

At ecach, stoge, it is sirnifieant to koup in :xind the geqguential develojment
cf concepts, whereby understandings of one stage are built upon previcus
experiences. In addition to the vertical integroticn of the curriculun, it is
inportant to plen horizontal integration in order -to achieve a nulti-disciplinary
approach,

Ce Major Focus of Fach Stages

Recognizing the develoujmental process in learming, o najor focus was selected
for each stage roflecting the over-all objectives of the progron at the three
levels as follows:

Stagel -

Bullding basic vocabularies and skills leading to an appreciation and aworeness
of the varietics and sinilarities in the onviromient,

Stage 1T -

Inerging patterms and intorrelationships of enviromientel features on local,
national and world eeales, concentrating on conservation and use, During this
stage, poarticular attenticn is to be given to case studies illustrating
representotive non~enviromient problens,

Stage III - 2 |
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This seheie wos Jdeveliped by o study srouwp of the Intemational Vierkinge
Meoting On Euvironnental Bducation In The Schuol Curriculwa cunvened by the
International Undcin For Congservotion of Noture and Naturnl Resources.

The working neeting wos held as & part of the UiNeE«S.CeO4's Internati.nal
Bducoticn Yeor in co-uperation with UeNoBeS.CoO0s and IForesta Institute ot
Peregte Institute for Ocean and ifountein Studies, Carson City, Nevada, UeS..l.
during Septenber 1970,

Ao Purpose.

To forulate obhjectives in enviromental educaticn for the total curriculum,

Bse Scope.
For purposes of organization the curriculw: was divided into three stoges: 4
Stoge 1 Prinary anproxinately ages 5 - 10
Stage II  lMiddle approxinately ages 11 - 14
Stage III Secondary approxinately ages 14 = 17

The comittee recognized that this orgenization will not exactly conform to
current practices in many localities, but adaptetions can readily be uniades This
perticular plan reflects energing intercest in the niddle school, and tekes into
account the rescarch in educational psychology by Plaget, Bruner, Gagne and
others.

The pre~prinary stage wns recognized as especially inportant iun the
cducational pattern.s The disgcussivn revealed thet this stoge is not in existence
in nany localitiese In view of this and the fact that tine was linited, this
stage was cnditted fro the deliberotins,

4t cach stuge, it io simifieant to keep in :uind the gequential develosinent
cf concepts, whereby understandings of one stage are built upon previocus
experiences, In addition to the vertical integroticn of the curriculun, it is

inportant to plen horizontal integration in order to achieve a nulti-disciplinery *

approaclie

Ce Majox ¥Focus of Fach Stagce.

Recognizing the developrental process in learning, a najor focus was selected
for cach stage roeflecting the cver-all cbjectives of the progran at the three
levels as follows:

Stagel -

Building basic vocabularies and skills leading to an appreciation and awcreness
of the vaorietics and gsinilarities in the enviroment,

St:}ge Il =

Ererging patterns cnd intorrelationships of enviromientel features on local,
national and world seales, concentrating on counservation and use, During this
stage, particular attenticn is to Le given to case studies illustrating
representative nan~cnviroment problens,

St%e 11l -

Increasing perception of chonges through tine with particular reference o
in=depth studies of envirommental aond sveial problensy in short, develcping an
enviromiental ethice

De Contente

In crder to give an indication of the content and objectives of an
enviromentelly~oriented curriculun, a chart wos preporede It was ag reed that
while scrving somewhot as o wodel for an interdiseliplinary, develomental prograc
in enviromentecl education, the chart could be adapted tv different national and
lccol situati ns in o variety of wayse

T R R SRS TR
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The horizontel conponent of the chart is the three ourrictﬂ'ir stnges
indicated previcusly. The verticnl cuinponent eensists of the varicus najor

foctors of the notursl- and cultural envirvrment,- rather than tradltimol subject

headingse

. The - statenents given under the hea inygs at each level not only give an
1nd1cation ef content to -bu interwoven int: instruction, but alsv suggests

‘specific. ains -and vbjectives in furthering cnviromientol educcoticn throughout

the curriculune The statenents constitute perfumance chjectives to be attained
by students who have’ o 'nletcf o. stage in enviromental educaticne.

The chart as currently fornulated reflects the lindtetions of time availeble

at this international working :eetinge It is reciuiended that further

develomient and refinencnt of this werk be an ongring activity resulting fren
this necetinge

.
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STUDY PAPERS 3 and 4.

Both popers were written by menbe:rs of the Secondary Seience Coanuttee. The-

papers were not inters . - 1o be learmed expositions of Fnvirornental Studies:
their function was siuply to present come idcas crout IDaviromiental Siuvdies ard
t0 raise sole questions.

Both papers should be wexd in this lighi.

Study Paper 3.

'r]-ﬂ ).L.l" TIMAL STUDINSY?

One hears so rwch ahout Buvironmoricl Studies ot this present 2. The .
nedia, particularly the press ad telovision, dr-voto very congideraliiz cmounts
of space and tine ‘bto it. sludent provest grouns hove espoused it, and tertiory
education insuititous, particulorly in the Und lorl 3tates, but ~lso in othar
nations, have been prompied o develop schools fox 'th study and teaching of it
Yet no one is clear as ic whnit Enrironuental Studics ia, let alone is able to
delineate ox define it.

Ve know certain things about Bavirommental Studies, but only in an
inprecise fashion. Uie lmow, for 111r,1.an009 thot Inviromentsal Studies is
goncerned with pollution, conservation and that acbulous concept "the quality
of life," e know clso that it drows heavily on diseciplines in the field of
science for techmiques, methodclogy and infornoticn, ond on the field of
philogorhy for answers to noral, ethical oaud .sgthetice questions. Turther,
Envirommental Studies scems 10 cobcera itsell with ce -nc»ni*.s, psychology,
politics, and zociology.

What other questiors might we ask about Envizomeuwhol Studies?

Is Enviromental Studies o diseiplive o is i% &l agglonerate of elencnis
brought together to deal with the problems of polli“ien and couscrvation? If
Enviromental Studien = an cuabryonic discipline it [+ nost likely still in <he
data-gathering phase -uich most of the newer disciplines sser to have passed
through. Disciplines lile Beology - :d Molesular Biology have passed through this
"sterip collecting' phase od cotlier disciplines lilke Paychology, Scciology and
perhaps Geogrephy ~re passirz through into o geeend Hinberprotive! phase in witich
a network of intervelated, explanatery lovwe and vheories develop to intexrpret
the previously collected (aia. ITn this phise disceiplines seon to become
characterized by thelr oma particular; but ot vnique, molm:odologiesa
Environnental Studies,; if mn v=nbwyonlc discipline, would he expected to follow
a pattermn reasonably einilar to thet of Beology. -+ discipline which it resenbles,
and develop, in time, ite ovm nethodology and subgbantive structarcs IL
Envirommental Studics is nob o discipline it will not develop its own nethodolery
and substantives end will xemain, at best, wn interdizelplinacy approach to :
certain problems, drawing on tho disciplines . it needs on order to provide
solutions to problons,

What clenents ore present ir Dnviromnental Stuvdies that are present in
other disciplines or ficlde? We have notod above that Dnviromental Studies
draws heavily on other disciplines. Selences iike Biclogy, Physiocs and Chem:is!-ry
contribute heavily in that they provide beoh quantilative data, end the
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s e s as

N e Aok e e




e L e i

Co Aubaat

Q

tu rodise gule ¢uestions.
Both popers should e weod in thals light.

Study Paper 3,

BHVI RO BT, T, STTDINSY

r

One hears so nuch shout Huvirorentel Studies ot this dresend ' 2, The ,
nedia, particularly the vress oad elovision, devote very congideral..e cnounts
of space and tine to it, sludent protent Jeouns hove capoused it. and dterdioy
education inslitoons, partiowlorly in ths Undted 3toies, but also in othaw
nations, have been prompied 0 developd gchools fur the stvdy and teaching of b,
Yet no one is cleoxr as e whods Exwrironuentel Studics tn, Lot 2loue is nble 4o
delineato or define it, '

Ve know certain things about Enviromerninl Studies, but only in an
inprecise fashion., %e mow, for ingtance, that Inviromieutal Studies is
goncerned with pollution, consexrvotion and *that asbulous concept 'the quaixrty
of life," Ve know also that i% drows heavily on disciplines in the f£ield of
gcience for techniques, methodclogy avd infornnticn, 2nd on the field of
philogophy for auswers to nworal, athical aud ..gthetbic gquestions., PTurther,
Environmentel Studies secens to concera itselil wilh ceencmins. psychology,
politics, and sociology.

Yhat other questions might we aslt chowd Envizomrewhol Stodies?

Is Bnviromestal Studice o diseipline o Zg i% an agglonerate of elasucnis
brought together to deal with +he protlens of pollriew ond ecouscrvation? IF
Envirormental Studies 7 an enbryvonic discipline it - nost likely still in the
data=-gathering phase wiuioh mest of “he newer Aisciplines szeir %0 have passed
through. Disciplinces Like Beology -+ dolzsuular Rioloyy have passed through ~hie
"staip collecting' phase and otlier disciplines like Faychoicgy, Sceiology and
perhaps Geography nre passirz ihrough infe o socend Vimterpretive" phage in wivich
a network of intervelated, exnlanatexy lnvsn and theoxies devalop 0 inlerprci
the previously collocted (sia. ITn this phisc discirlines seecn to becone
characterized by their owm particuler. but 1ot valaque, nclodologiesa
Environnental Studies; if on enbryonic discipline, would be expected to follow
a pattern reasonably sinilar to that of Beolosy, . dascipline which it rosenbles,
and develop, in time, ite ovm nothodology and subsbzmbive structarc. I
Environmental Studics is net o discipline it will not develop its own nethodolo(y
and substantives and will remnin, at best, an interdireiplinacy approach to - -
cexrtain problens, drawing on the disciplines «: it needs on order to provide
solutions to problens,

What clerents are present in Enviromental Studies that are present in
other disciplines or fields? We heve roted above that Enviromental Studies
draws heavily on other disciplines, Seicencos like Biolegy, Physics and Cheuisbry
contribute heavily in that they provide tih quantibative datay, wnd the
methodology fcr obtaining quantitetive data, which at the noment secens to b
conccrned only with the biosphere, The belavioural sciences contribiate hoth
quantitative data and ncthodology and a deal of theviy, 8o, too, do disciplines
like econonics, politics, geogrophy and the histories. Bubt Envirornental :
Studies does nct seenr to gtop there. It saems W want to make decisions, valus
Jjudgenents, about the data it obtains uand thus the disciplines of cthics, morals
and acsthetics are drawn uvon, This intecgrative phenomenon may be illustreatod .
by nany exemples -- a pertinzut ome for us in the conservotion of the Kangamco,
It would seen tha* o decisicon has already been taken by mory pecple that
Kangoroos sheuld be conserved. In the future, judgements of this nature w'il
prchably have to be "justified', which, of ccurse, ig whorc the philosophies
will be drawn upon, Having ‘boken “he decision to conserve the Kangaroo a lsuge
nunber of aspects of the problem are now being attacksd by drawing upon the
various scientific disciplines and econcnics. In this particulas case if is
intercsting to note that psychology and politicel science are belng brought to
bear along with practizal politics.
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Does Envirom:ental Studices pussess o set of clearly defined characteristics
of its own? Obviously this is o notter of opinicn as we have no criterion of
f'clearly defined”, but it would appear frul tho preceding discussion that sore
characteristics stand oute At this point in tirie Enviromental Studies is
clearly integrotive, using nateriais frai as nony disciplines as it nceds mnd
attenptirzg to put then togetjer to noke a whole, It is also clear thot
Enviromicntol Studies is concermed with the total biusphere, and in this
context it is possible to see a dichotony arisings Saune oy see Eavirommental
Stulies os a "iexi-ecology", concerned with the interrelationships of the total
biosphere, others nay sec it as a nini-ecology" concerne! only vith the !
interrelationships of the biosphere which impinge on men. Whichever way, it
is clear that Enviromentol Studies is concerned with niany more factors than
is ccologye It would sean: that it is concerned with both leseribing ond
naking value judgenents cbout the noturel worlde

Is Enviromuental Studies concerned with fundopentals of the naturol wordld
aad not just problens crucial at this ti e? This question is very difficelt
to angwer, It is clcar to even the nost casual uvhserver that Envirconmentol
Studies is concerncd with the problens of conservation and pollution, and it
ney be that these problens are in foet nanifestaticns of Lore fundanental
problens — as yet we do not have sufficient evidence to decides It is probobly
true to say thad rian is now in the position where he =ust begin to nake :
decisions regarding the future of the biosphere ond fcmm of the biosphere in the
futurcs If the jinvestigation of these decisions becaues the role of
Enviromental Studies and Enviromental Studies atta:pts to develop a
lmowledge franework in which to ricke these decisicns then it would appear that
Enviromentel Studies is concerned with fundanentals in our world.

tWhat nwst we do to teoch Environmental Studies? Pru: the preceding
discussions it can be scen that Envirormental Studies, at the noment, is
conposed nainly of kmowledge and nethodologles derived frun o wide range of
diseciplines.. Any attenpt to teach Enviromrental Studies should reflect this
nultidisciplinaxry approach - a very difficult problem for the greater najority 3
of teachers who are usunlly reasonsbly specinlist in a restricted number of ]
disciplines. One solution to this problen is the effective use of teon— '
teachinge In this woy o nuber of teachers from varicus disciplines can
co~oxdinate their activities so that childrens' learning experiences can
reflect a nultidiseiplinary approach, 4 second problen concerns the pupils!
state of kuowledges As yet Enviromental Studies does not have its own

to suggest that the best training for Envirowmentcl Studies is to be found in
existing disciplines (but nore than are taught as subjects in schools.) Science
has a particular steke in this, sinply beenuse it supplies the besie
nethodologies for data gathering and xamipulation in nost situaticnse Thus
Science teaching can probably contribute best to Enviromnentel Studies by
teaching children how to be scientific, when to be scientificy ond when not to
be scientifice

Teachers in this day and age find thenselves under considerable pressures,
sonie of then self-generated, One particulor pressure is for education that is
appropriate to the present state of sceiety, and nony people would naintoin
that BEnviromiental Studies is appropriate, Perhaps these people cre hesty
in their judgenent, for if Envircmiental Studies is juat a particulor

Vs e ti m d VA beats ta i T

e

agglomerate brought together to solve certain problens it is bound to change as
vroblens chonge, and perhops disappear altogether. Nevertheless science
teachers can contribute to Enviromientel Studies and to the Sclence educativn
of students at the scne tine. (This woy not wlwoys be the coscy if and when
Enviromiental Studies develops its own nethodology and substontives the study
uf science will becaie less relevent to ite By adopting appropriato loarning

cxperiences (remenbering that students exhibit very 1ittle tronsfer of troining)

that teach childron hew te bo seientific, when to be scientific and when not
to be scientific, the cnds of an appropriate genernl education moy be sorved.
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Study Paper 4.
BRVIROWLNR AL STUDILS

To attenpt to define Fnvironnental Studies would be futile; the study of
our enviromient is without boualsnries, But the onphasis on its study is o new
trend in educ:ticn.

The traditional school curriculu is conposed of scparate subjects studied
nainly because they hove been studied in the paste This hos produced tenchers
with scre acquointance with the subjeet, =nd so they are oble to perpstuate ther{
in the schwolse So we hove French ond Geopgraphy, Dritish History and Chenistry
becouse we have people to teach then. :

Dot us toke o frosh look ot the curriculwi. Three nain arecas con be
identified:

Pirst, the schocl tenches practiccl skills - huw 0 cook ond "ew, how to
work wood, how to tyne and balance ledgers, how o snell, speck and construct
sentences.

oecond we try to develop the stulent's aesthetic apprecictions - of nusic,
ort and literature, foreigm longucges, and perhaps, enjoyuent of physiecal
excrcise. .

Third,we introduce students to saie arens of hwian knowledge, and to
voarious ways of looking at the world, through the discijlines of the sciences,
nathenotics, history, gecography and econciiics.

It is the third arcas, it scens to nc, which is nost difficult to justify.
Why should students lecrn chout energy conservation, quadratic equations, the
Tudors oand the Stuarts, or Indian ogriculture? The traditional answers are
not convineing ond it is here that the concept of envirommental studies swigests
‘a rationcle, ond o new rclevonce, for the school curriculwe

During the lost deealde, there hus been en uzsurge of concern about what
hunan beings are doing to the earth. We reelise thot the planet'!s resources
cre Tinite, and nust be mancped rather than exploited, naidtained rather than
exhousteds This is o challenging ond urgent tosk which denonds gpreot kncwledge
and skill, It is a universsal problen, ond one which will always be with us,

It requires co=operotion between geverments and ‘private “enterjirise, ecologists
and econa:istsy engineers ond ortists, scciologists and cheiidstse This
synthesis of thce various ficlds of hunon endenvour is .essential if we are to

+ - turn the Eorth into the type of place in which we want to live, The hunian roce

has developed technologies to provide matericl necds, t0 annihilate distance, to
- dininish diseases But zccouponying these has beer crowding, noise, cactional
-tengicn, pollution, ugliness, mad vhe destruction of wmuch of the natural world.
Ve ¥now nore and nore clearly whot oltcrmatives the use of technology cffers
usy but we rust decide which of these we wish to cceepts Ve nust clarify our
values and statc our priorities.

" In the seconloxry schools, we nust sensitise students to the irportonce of
this synthesis; when they leave school, peucile shoull have suone idea of.:the
way in which the various disciplines contribute to the solution of our irmeaiate
gocial problems, and what prospects they offer for shaping tho type of future
we want,

The investi[,utions that the student teachors showld be undertoking are
those into the various aspects of their canwlex enviruvmients THE PRODUCTION OF
POOD AND CONSWER GOOLF, BUIIDING il.TEiI.IS, HCUSIIIG, TRANSPORT, COMMUNIC.ATION
DAT\ PROCESSING, GOVLRMIENT, THE Li¥, SOCIAL INSTINUTIONS, CUIUNITY HEALTH
RECRBVATION, ENTERTAINIENT, THIZ ARTS,.

The varicus disciplines eon cll contribute 10 an understanding of our prosont
enviroment, und of the pussibilities for tho futurc, I suggest thut the
traditional subjects are Justified in the curriculun only to the extent to
which they contribute to this wnderstanding.
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If we accept this ~clo for the aschocl ~ to anceuryy;o stulents to dnvestigate

aspects of their world, and to see the interreletionship between theil, then
there aro severol couscquences for tho curricaluns

Te It scents inpossible fer the individual teacher to hondle such an approache
A tean of teachers, cach with exportisc iu sone relevent ficld of knowledge,
Lrust cuntribute to. the progroas of study for stuacmso

2. - Bach school, eanch proup of ﬁ'bvd( nts, . will have a different backgrovad
experience, o different irvedinte o nromonb froi1 vhich to start their

investlgotlons, ané go they will cach hove o different curriculu.

3¢ As nost of the topics arm covplox, g2l proups

g of s*lmucnts woulld cach work
on differoent ;

Parts of the vople, ovd xoport back tu o larger £Ioup.

"4, There nust be much nore contact between the schools ond the couriuni ty
which it serves. Thce angwer %o nosh of the interesting problens the student
will encounter ore not piven in textbooks., Teachers au! stulents should usc
the school as a rosource centro, and as o place tc work, but olsc as a base

fronn which they will move cut 4o satudy aspeets f the hwnan and natural
cormunitics neexrby. o

5« The achocl st have o very large Tescurce centre. to which students heove
ready access; and students rwust also be glven opportunity and encourageient
tc usc other libraries. end infowiution cewvices in the comunity,

6« The nain role of the tcacher vill be as o ccus.altant and -orgoniscrs There
is very little scope for hin as n dispenser of inforuation. Students will
raise problens which the teachor ecoamct answer, end should not try to; but
he can suziest possible ajproaches, and wefcrences to help thew.

Te There nust be nuch nore vi: of grovp discussion techniques. * Ultiiabely, cll
of the irportant topics iuvelve the fomaticon by students and tcachers of
personel valucs. These velues nuat be based on ns uuch evildence as con bo
cellected, bult thoy will be forued uainly through diclosue with others.

8, 4bove all, the sivlents showld De cacouraged to study in such o way that

they will continue to" investifzute and bo intcrested in theilr enviromrient when
thoy no longe: have the schoel to help that,

To do this, tas cnpho:sio inG» b on topies which tk> studentc f£ird
intoresting and relevants. Ilost of the work shoull Yo initinted Ly the students
who will ot tines work as cuvcncious, self-nctivated individunls, while ot
other tines thoy con co-cporsiz with wthers iu a 'mup 1nvestigation,

How does cedence fi% into such o schenae? Its two 4 1.o"tant contributions
to an :!nvoatlaation o Kif0wTaDsl and 10301i0D0IOGY .

KNOV IEDGE

\

In nany excas, infomied ond intelligent decisions cannet be uade by peoplo
ignoxrant of sae of the sciontifie t -!neiples iuvelwved, Duostionel statonents

.about consorvaticn ox poliution or hoalth wre nut worth considoration wnless

the porson nmakdng the stateiient has zae factual and conecpiual basis for thotie
Thore is tho noed to develop scientifie liturcey - that is, an wderstanding

of perhaps 20 or 50 fundanental toxin of wide applicubility in data gathering,
(Wo have a 1is% .t ASEP).

A onso can ho nado for teaching wsone of these Hite of lmowlodgo before
stulents will use then in dinvestisetions, Fomed toaohmb of the cenecupt of
onergy, husic cheuistry, coll rhysiology, ccology and othor topies cuuld propeso
the studonts for aia investijation of n nearby wiver systons. But these teaching
nequences could ba, in tont cesun, falrly shoarte Jind wo now have s defindto

purpcso in teaching thals Sute of the toples eculd, no doubt, be tought ot the
stulent's rvquoat,
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METHODOLOGY

On the other hand, scientific ways uf tackling problens are probably best
learncd "on the job" that is, in actudl investigotions. Students should be
encouraged, whenever thoy wish to obtain reliable results, to ask, "How do you
know?"; o denond evidence fer statenents, to check with other sources, to
neasure, to coupare, to use controls, t¢ gencralise, and to fraae hypotheses
which could be disproveds The teacher with a science background can act as a
"dovil's alvocate" in student investigotions,

Records were kept by group leaders of the Ciscussions which teek plece in
each of the groupse These have been swmarised and put together under
headings for ease «f reproducticne Where bhasically sinilar points have
appeared nore thon once a conposite corient has been nalce

COMIENTS,

Coucerning School Ormanizations

1le Considerable &ifficulty will be expericnced in inplenenting
environnental studics progromes because of inflexibility of school
organizations This difficulty should not be seen as sufficient reason for
absence of onviromiental opprocchess If enviromoental approaches are absent it
should be for cducationol rcasonse

2o DIffective cnviromental approaches will require developnent of new
techniques in arcas such asj
tinetabling,
utilisation of teaching space,
approach to design of tcaching space,
anl teaching procelures,

3¢ Although o nunber of schools ajpear vo be working with enviromental
programes cormunication of ideas, experience and criticism between schools is
very difficulte This carrwunicatiun needs to be facilitoted.

Concernine Curriculun Orponization.

1e Invironmentel Studies should not be seen as jus¥ “ecology/conscrvation/
pollution"s It should be seocn as ¢ stuly of the whule enviroment in which
pupila are 1iving, an? will continue to live as adults, '

2 Concern was expressed that niathenctics could be neglected in an
enviromontal progroraie bhecause of i1ts apparent lack of relevance.

3¢ <4n offort should be nale to relate aspects of all Aisciplines to the
wderstanding of the onvirom:ont,

4o Two aj-proachus to oiviromontrl teaching are possibloes
(a) free investigation by pupils followed by
utilisaticn by the teacher of whatever cones oute

(b) a set plan of work to be acca:plishod which will
allow stulents to dAraw prodeteniined conclusionge

Thexre would scon to be no exritoria for ch vsing between these two othor than
"whichivur will achiove the projrame objectives baut",
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w..iich could We disproveds Tho tencher witn a gelence background can act s 2
"devil's alvocate!" in stulent investigotions.

Records were kept by group leaders of the Ciscussions whioh teek place in
each of the groupse Those hiave been surmarisced and put together under
headings for ease of reproductivne Vhere basically sinilar points have
appeared niore than onco a conposite coment haos been nale,

COMIENTS,

Concerning School Ormanizations

1e¢ Considerable difficulty will be experienced in inplenenting
enviromicntal studics progroames because of inflexibility of school
organizations This difticulty should not be scen as sufficient reason for
abscence of cnviromiental approoches, If envirvmental approaches are absent it
should be for cducational reasons,

2+ Effective cnvirommentel approaches will require development of new
techniques in arcas such asy
tinetabling,
utilisation of teaching space,
approach to design of teaching space,
anl  teaching proccliures.

3, Although a number of schools appear to be working with enviromental
programes cormunication of ideas, experience and criticisn between schools is
vory dAifficulte This comwnication needs to be facilitoted.

Concerning Curriculun Orpanization.

1. Enviromientcl Studies should not be seen as just "ecology/conservation/
pollution", It should be seon as o study of the whole enviroment in which
pupils are living, and will continue to live as adults.

2, Concern was expressecd that nathenotics could be neglected in an
enviromentoal programe because of its ...l,parent lack of relevance,

3. An effort should be nade to relate cspects of all disciplines to the
widerstanding of the enviromente

Ae Two apbroachos to enviromentrl teaching are possible;
(a) free investigabtion by pupils followed by
utilisation by the teacher of whatever cones oute

(b) a sct plan of work to be accoitplished which will
allow stulents to draw predetemined conclusionse

There would seen to be no criteric for ch osing between these two other than
"whichiéver will achicve the programe objectives best'e

Concerning Teaching Approachese

1o Enviromtental exanples could be incorporated into current courses, but
could prove to be superficial if care was not cxerciseds

20 It wos agreed that topics could not last nore than about a nonth for
any groups up to and ineluding nidile ability level Fom IV,

3. It was arreed thet 4% is inportant to avoid repetition of topics to
the point that pupils becane boreds Althouzh it was felt that repetition can
help buill up concepts, it was also felt that the disadvantazges of boredom
outwoiprhed the advantopes of sophisticated conceptse
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4, Prefercnce was expressed for the use of a "reference library" of
enallexr books, rather then a textbook, in the tcaching of Environnmental Studiess

One group brought wp a particularly inportant point concerning the
notivation of students in enviromental prograomese They expressed the feeling

that nore infumation should be sought concerning whether environnmental
prograxmes provided greater motivation thon traditional approachcse

A Pour=Year Sciencc Goursc With Enviromental Biase

Preanble,

This schene can be added to or subtracteld from at willg at the nonent it
sinply represents o set of ideas capable of develomaent, depending on the arca
and the teachers Teoachers who feel that the schene would not adequately
prepare students for £ifth form sclence subjects nay easily nodify it to neet
their needss Preferably this could be done by dropping some topics and
enlarging othérs to-.incorporate the content they would 1ike to see there.

Fom I,

Therie: The Local Envirorment,

Survey and mapping of the local area.

Lend uses eo80 FPactories, gardens, housing, farms, This could be preceded
by the JSSP unit "Looking For Patterns" - the need for classificatione
_Land forns and the woy they have arisen. Consequences of land forms and
lend use related to lond forise

The effects of industry on the local enviromente.

Interesting or inportant foms not in the strictly local enviroment,
The soile

Fom IX.

‘Thene: Housing - The Child's Home Environent,

Survey of houses in several different areas within the local Municipality
or several oreas in lMetropolitan lMelbourne. This study should lead to the
reasons for different houses being built in different oareas and.to
investigation of o wide voxlety of construction nethods and naterials,

The strength of i:aterialse.

The advantages and &isauvantages of varicus construction natorizil.s. This
section has nany practical possibilitiese -

The tine line used by builders to regulate the work of tmdesnen.
Tlooring and foundntions, Relate to Land foms, soils, avallablility of
naterials, soil, water, eleuentaxy surveyiigy,ctces

Heating. (ISSP unit on heat could be used hexe)

Iighting. Elenentary experinents with light.

Power sources = 0il, gas, electricity, coal etc.

Insulation. This should ideally be considerod with heatings
Electricity - switches, fuses,; sinple circuits.

Household waste disposale Destruction, reclanation and other utilization,
The enviromental effects of woaste disposale
Metals in the hone.

Clinate as a factor of the local enviromont,
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that nore infomiation should bc aouc,ht concmrnincf whcthcr environnental
programes provided greater aotivation thon traditiconal approachces.

A Four~Year Science Coursc With Enviromiental Bias.

Preand 10_0

This schene can be added to or subtracted from at willg ot the nonent it

sinply represents o set of ideas capable of levelopaent, dépending on the arca

and the teachers Teachers who feel that the schene would not adequately
prepare students for £iith form science subjects nay casily uodify it to ricet
their needs, Preferably this could be done by dropping sone topies and
enlarging othéra tor.incorporate the content they would like 10 sce theree

Form I,

Therie: The Local Envirorment,
Survey and riapping of the local area.

Lend uses eege Factories, gardens, housing, farms, This could be preceded

by the JSSP unit "Looking For Pattems" ~ the need for classificatione

~Land forus and the woy they have arisen. Consequences of land foxms and
land use related to larnd foms.

The effects of industry on the local enviromicnte

Interesting or important foms not in the strictly local cnviroment,
The soil.

Fom 1ll.

Thenes Housing - The Child's Home Environ.ent,

Survey of houses in several different arcas within the local Municipality
or several areas in Metropolitan Melbourne. This study should lead to the
reosons for different houscs being built in different creas gnd.to
investigation of o wide vordety of construction methods and naverials,
The strength of i.aterials,

The advantages and Jisadvantages of varicus construction natcrials. This
section has nany practical possibiliticse

The tine line used by bullders to regulate the work of tradesnen.
Tlooring and foundations, Relate to Land foms, soils, . avallability of
naterials, soil, water, eleuentary surveying,,ctce.

Heating. (JSSP unit on heat could be used here)

Lighting. Elenentary experinents with light.

Power sources = 0il, pgas, electricity, coal etce

Insulations This should ideally be considercd with heating.

Electricity - switches, fuses,; sinple circuits,

Household waste disposale Destruction, reclaiation and other utilization.

The enviromental effects of waste disposal,
Metals in the hone,

Clinate as a factor of the local enviroment.

Fom IIl,

Thenie: The Comunitye
(15 Recrcation Arecas,

Survey of local parks, gardens, sports arenas to investigate types of

vegetaticn and the effects of altering land foms by levelling and £illing.

The distribution of wildlife and national parks in Vietorie Geological
forus and ecological systens. (ISSP wnit "Things snd Places® could be
used here.)

Beaches os ecological unitse Seasonal sand shifts and silting of bay and
beach arenos could be considered here,

(ii) Cormunication.
Methods of cormunications Aspects of sound and nagnetisn. (The JSSP wnit
on emund and part of the JSSP “Force and Interaction" could be useds)

Noit. and neon signs could be considered as fomis of pollution arising
fron cormunications '

iy oxpressed the foeling
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Blenentary radio. lininly signal detection ~ perhaps the construction of
crystal scts. .

Tormg of tromsportation. Noise and chenical pollution,

Vechicular traffic and traffic surveys.

Navigation an? suxveying requivwed by transportation systens, including
astronony,

(1ii) Industry.

Energy sources.

Industrial processcs in the local arca and the technology associated with
ite

Produects and by-protucts which effect the enviromiente.

Toxm IV.

Theme: The Needs Of Man.

Air:s  Its conposition, its use, its use in the body and its contaninontse
Water: Its conposition, its use, its use in the body, its contoinants
and its purification.

The water cycles

Systens concerncd with water use.

Yater uwse in spoce itravel.

Food, Cropping and land use vith particular reference to land forris,
Food nanufacture, including prescrvatives and packaginge

Agricultural sprays and fertilizerse.

microl))eso (Secondary Scicnce Camittee unit on Microbes could be used
here,

One or nore projects in the enviromient. These projects would be sclected
in such o fasliion that they would draw upon the skills and abilities
developed in earlier topics., (Ideas nay be obtained.fron texts like
"Discovery in Scicnce')

A Tist of Swirested Ideas Which Coull Be Used as Projects or Teaching Unitse
These ideas could be used either as part of a science prograwe or as pari
of a genercal environnental progroivie.

1¢ The effect of fertilizexrs on wor: populations in soilse .

2o Vhether the growth of herbs and scaie other plants can help in the control
of insect pesis.

3¢ Bilodegradability cf Jdetergents.

4o Optinum tarperature for tle cperation of cngymes in washmg x.laterials.

5¢ The nature and effects of food presexvatives,

6. Exyosion,

Te Hunldity neasures in different clinatese

8. ILaond utilizaticn survey of a locol cornunitye

9, The nicroclinates of tall buildings.

10 The destinations of waste natericls in the hore.

11, The effects of converting natural water courses to drains ctce

12, The establislment of a conservation programe in the school yard.

13, Studying the changes in a region by historical nethods.

14, Traffio. surveying insidé school buildingse..

15, Tenperature in rooms as a fuiction of characteristics of the rovon.

16, The relationship of topography to cormumity type.

17. Hoise .problems within o schools.

18+ The effect of type of surfacce on water runoff,

19, The investigation of blowfly breeding under controlled cond:.tions.

20, The effects of a new gehool on the local habitate

21e A soll profile nap of a linited areaq.

22, The effect of sunlight and other variables.on algal growth in rainwater

1 tonks,
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APPENDICES.

I, MILLIPORE APPAR.ATUS,

The microbiological activities in this conference were carried out using
Millipore apparatuse One complete session of the conference was devoted to
demonstration of the uscs of this equipment,

We would like to thank He.B. Selby and Co. and IHr. Colin Harshall of that

establishment for their help and cooperation in tho provision of apparatus for

our conference,

People who wish further information regording NMillipore apparatus should
contact

Mre Colin Marshall,

HeB, Selby and CO., P/L/.
352 Ferntree Gully Rd.,
Notting Hill, 3168,

II, RESULTS OF THE CLASSKOOM ACTIVITIES SESSION
1. Measumment of Atmosphexic Solids.

Below are the results of this activity. The key to the sites is on the
following page, :

Average Particle Count Per Field of View (X100 magnification)

SITE 1 2 3 4 5
Ager 26 20 13 9 19
Plate (3,85) (6,43) (3,32) (6426) (6,448)
Plain 12 23 24 44 61
Plate (6,16) (3,49) (5,58) (95150) (41,104)
SITE 6 7 8 9 10
Agax 21 26 15 20 11
Plate (6,53) (4,87) (8,41) (6441) (8426)
Plain 56 15 20 11 8
Plate (11,216) (2,34) (1,47) (2,30) (5,410)
SITE 11 12 13 14 15
iAgar 17 14 26 10 25
Plate (12,32) (3525) (15,64) (4416) (6447)
Plain 12 19 24 32 28
Plate (8,19) (5434) (18,30) (1,125) (4,59)

Note, The figures in brackets are the lowest and highest walues recorded at

any one sitee
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2o Egtimation of the Corrying Capacity of o Roadway,

(a) Draffic Count, Tullemarine Freeway, 15/2/'T1.
Period (5 mins,) ' Number of Cars. Mean Time for Trensit.
Beginning, (570 £t.) (secs.)
ams
8430 1. . a5 703
835 . . {10 | X
8,40 .. { - T T
. 845 L o Ts 6
B0 110 L s
T %0 8.4
9405 70 843
9,10 | 75 76
9415 86 Te2
9,20, N I 105 7.8
9.25 L 106 B
935 o Mmoo 19
90 & RN
(v) Dgniio Gount, -Jeumsen Strests 16/2/T1,
<8430 7 R 340 4002
8.35 L e 360 | 83.2
8440 304 5105
8445 . o %3 2707
8,50 369 | 20,9
855 - 268 184
9400 S 232 | 1041
9,05 . | 192 T
9.10 . 198" 11,0 ¥
0a15 - 178 | 1142 .--




Period (5 wing,) Humber ox Carse. sican Pdme ror lransit.
Bogiming, (570 £to) (secs.)
om, )

8430 215 743
8,35 170 7.7
18,40 175 747
8,45 175 6
8450 110 7.5

| 9,00 % 84

9.05 70 843

9.10 75 746

9,15 86 Te2
9,20, 105 7.8

9.25 106 8.1
9435 7-7- e

LS &5 EXA.
. (b) "I_,('”’.LC Coun:*:Io;;;"o'; Street, 16/3/ "U;
----- 8.30 340 40.2

8.35 360 83,2

8440 304 51,5

8445 " 303 2747

8450 369 2049

8455 268 1841

9.00 232 10,1

9,05 192 11,5

9,10 198 11,0

ea15 178 1142

9420 123 1163

8,25 120 10,8
9430 134 11,5

935 138 1.0
9,40 j117‘ 10,0

52
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3. Observation: Errors and Measurement,

No results arc appended for this activity because the objective of the tasks
was to elicit mistakese Instead the task sheets have been included to indicate

the sort of things done,

BENHAM DISCe. (Seec last page of this Appendix.)

A circular disc is rotating at high spced,
The speed of rotation will be reduced by stages.
Describe the colour of the disc at each stages

1e 00000000000 000000000000000000000070000000000000000000000000000000000000000000
2e 2000000800000 00000C0008D0000300000000000000000000000000000000000800000000000000
30 0000000000000000000002000000000000¢000000000000000000000000000000000000000000

4. 000000000000 00¢00 0000000 00000000000008°000°00020000000000000000000000Q00000000°

DisCc At TeSte e0000000000000000000006000000000000000000000000000000000000000000

IMORY,

A mmber of familiar objects will be on view for a short period of time,

List the objects

0000000000000 ssasdedsnadted

(XX XN R NN NN N NN 0000000000000
00oseoseontoe 6000090000000
s0000000 00000 0800000000000
0090.0.000;00

soeec00ctonee

Oeo00000000000 000RO0OONSOOS

Total number of objectss

ESTIMATION,.

(a) Estimate the weight of the labelled match boxese

e 'YX I K B. o000, Ce XEEX] Do (X EX X

o000 00000OO0S

(b) Estimate the volume of liquid in the labelled test tubes.

Ao senece B. esseoe C. XXXX) D. (XXX

(¢) Estimate the length of the labelled pieces of wood,

A. o000 B. [ XN N ] C. so0 00 D. [N N XN ]

E.. 00000

" (d) Estimate the angles made by the blue wool and the red wool.

Red angle eosessssses Blue angle

(e) A tronsparency of geometrical shapes will be displayed for o meosured,

short period of time.

ol L,
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A clircular disc is rotating at high spood.
The spoed of rotation will be reduced by stegos.
Describe the colour of the disc at ench stage.

1. 00000000000 0000000000000uwWBN00000)3%00000000000000000000000°0000%00n000000000000

.

[
2. 000000000000000000000000000350000N0000H0000000000000000000000000000000000000000

3. [ A XXX ] 00000 00000000000200000P00000000000000000000%000000000000000000000000000 00

4. 000000000000 0000000000000000000000000°000000030000000000000000000000000000000 "

Disc at I‘est. 000000 0000000000000 0000000000000000/7000000000000000000000000000000
JTRIORY o
A mmber of femiliar objects will be on view for a shert period of time.

List the objects

e0aveosserene
0000000 COIOOSCNS
e00000000000
....0.0..0..;
[ XXX XN X NN N NN ]

([ XX N ENTEENEN R ]

Total number of objects.

00000000000 e

ESTIMATION,

(a) Estimate the weight of the labelled match boxese

-A-. o000 B. o000 C. 0000 D. o000 0 E.

(b) Estimate the volume of liquid in the labelled test tubese

Ao oosee Be ose00e Co evese D, Lee e0eoe

o0 000
(c¢) Estimate the length of the labelled pieces of wood,

JX. [ XN N X ] B. (A XN N ] C. [ X X NN ] D. (X XN X ] E. XXYY

"~ (d) Estimate the angles made by the blue wool and the red woole
Red angle

(e) A transparency of geometrical shapes will be displayed for a measured,
short period of time.

s00c0000000 Blue angle seecsosssse

Slide 1.

§lid&_go
Slide 3,

How many shapes are on this glide?

How many stars are there in the second slide?

How many triangles are there in the third slide?

o3
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(£) How many timos havoe tho domonstrators left and ro-ontorod the room sineco
tho seosion otartoed? ee00ccc0sesoee

(g) Batinoato the duration of the exposure of tho thirxd clide,

- IDENTIFIC..TION,

(6)I Idontify tho liquid ia bottle a by odour, 0000000000000
(b) Now identify tho substances in bottles B to E,

B. 0000000000000 C. 0000000000000 D. 0000000000000 E. 00000000000

4e & 5o \ater /nglysis,
(2) Freshwatepe Sziples taken from River Yorre

Location "Chloxr:.de" "eolifom" colonies
Concentration, per 100 ml, pH {
1ge/10 sanple ;
Replication 1 2 3 MBAN 1 2 3 | MEAN
Villiomstcen 7350 8010 7920 | 7760 o 1 0 1 -
Ferry ‘
01d Olympic 1450 1420 1420 | 1430 o 1 0| 6
Pool
Scotchburn 89 7 107 89 0O 0 O 0 5/6
Street
Dight's Falls 77 T 107 85 O 0 O 0 6
Fitzstmon's | 20 356 45 | 139 || 3 33 11 |16 5
Lane
Warrandyte 18 36 27 27 ||110 43 30 |61 55
Yarra Glen 18 36 36 30 58 0 2 (|20 5e5
Healesville 18 54 7 48 |[U88 O O | 63 5¢5
Tap water 9 77 27 41 17 2 21 |13 4,8
“ Secondary TeCo
1
For comparison purposes a sample of seawater from dspendale was analysede

The "ohloride" content of this sample was found to be approximetely 18,000mge/1s

g




(b) Seswatexr. Semples tekon from Port.Phillip Bay.

Loaation. Carbon dioxide "coliform" colonies
s Concentration per 100 nl, R B
PePee sanple
REPLIC..TION 1 2 3 MEAN 1 2 3 { MEAN
g » eamn

Bleirgowrie . 1346 30 4 16 (o] 2, O 1 1
Dronenge. 24 25 25 25 o 0o o0/ o 65
- Safety Beach : '

Meanington 15 22 11 16 0] 0 8 _ 3 645
Trenkston- ...| 39 -~ 12- 16 | 26 || © 13 o | 4- |65
Seaford .

Mordialloo 2.4 1.5 59 |-28-|] o--0 -1 "3l T
Jetty | N T
Sandringhem 3643 4 23 21 0 o 0 0 7
Marina ‘

Elwood 23 .5 42 23 45 0 1 15 7
Ferguson's 27 18 28 24 || 0 3 3 2 T
Pier

Williemstowma | 32.9 4 254 | 2110 i1 o] o3 7
Main Beach '




FILMED FROM BEST AVAILABLE COPY ' E

7.
THE BENHAM DISC

NOTE In manufacturing the disc the dizmetsr should be increasedvto
. approximasvely twice that illustrated, '

Best results will be obtained if the bdlack and white of the
pattern are perceived-as-being visually dense.

SMOKE HAZE DENSITY CARDS.

WITHIN LIMITS,CARDS MAY BE ANY SIZE.
Percentage black on the cards: 1, 204, 2. 40% 3, 60% 4. 80%,
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NOTE In manufacturing the disc the dimmeter should be increased to
approximately twice that illustrated.,

Beat results will be obtained if the black and white of the
pattern are perceived-as -heing visually dense,
SMOKE HAZE DENSITY CARDS. '
WITHIN LIKITS,CARDS MAY BE ANY SIZE.

Percentage black on the cards: 1, 20%, 2. 40% 3, 608 4. 80%,
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IIT.  BUTULILCT OUERTTONAIRE

The last session of the conference was concluded by participants f£illing out
a simple questionzire ahout the conference itself. The questionaire was
comprised of questions and biased statements which participants were asked to

express an opinion ahoute As a matter of interest this questionaire has heen
included in the proceedingse

The figvres in the boxegs indicate the number of participants meking that

particular resporse to the statement. The brackets after the questions contein
the responses mzl: to the quesgtion,

This seminar is part of an experiment in the development and (.lssemination
of new ideas in the field of Science Curriculur, The orgenisers of the ceminaz:
are dependent on reliable feedback from participants for the evaluation of both
the seminar and the ilea investigated, To this end your objectivily and candor
in £i1ling out this questioraire will be greatly appreciated.

Below are a :.mber of statements, each of which is followed by a scries of
five boxess Place a tick in:

Box 2 if you strongly agree ;vith the statement,

Box 1 if you agree with the statement, 4

Box O if you have no opinion about the statcient,

Box =1 if you disagree with the statement,

Box =2 if you strongly disagree with the staiecment,

The questions have been grouped togetherAfor ease of analysis.

The lectures were interesting as a whole, "%_ ;8

The lectures provided worthwhile information. 25

The lectures provided you with ideas worth thinking ahout.

Some changes should have been made to the lectures.

18

What changes would heve made?

(10 A more “etailed programme of the content of the iwo days should have
been prepared and sent to schools prior to the conference,

2 Morxe lecture time should have been given to the practicel teaching
situnbtion in this field.

3.. Some more detalled lecturcs about the practical situation in this field
should have been included.

4s A course of study should have been developed and studied in lectures,)

.
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included in the proceedings.

The figures in the boxes indicate the number of participants making that
particular response to the statement., Thz breckets after the questions contain
the responses melt t0 ‘the question,

This seminar is part of an exveriment in the development and (.‘sserination
of new ideas in the field of Science Curriculuw, The organisers «if the seminax
are dependent on reliable feedbaclk from participants for the eveluation o8 both
the seminar and the ilea investigated, To this end your objectiviiy and candor
in filling out this questionaire will be greatly appreciated.

Below are a :.mber of statements, each of which is followed by a scries of
five boxes. Place a tick ins

Box 2 if you strongly agroe ;vith the statement,

Box 1 if you agree with the statement, ’

Box O if you have no opinion about the statcnent.

Box =1 if you disagree with the statement,

Box =2 if you mtrongly disagree with the staltcement,

The questions have been g:ouped together.for ease of analysise

. ) 2. 1 0.
1« The lectures were interesting as a whole, MEDE g'ti%'

2¢ The lectures provided worthwhile information. 7 142] 71711

%3¢ The lectures provided you with ideas worth thinking a.oou‘c(2 232 1 5101 O

4, Some changes should have been made to the lectures.

6118 |23 11

RN
n

What changes would heze made?

(1. A more Aeteiled programme of the content of the iwo days should have
been prepared and sent +tuo schools prior to the conferences

2o More lecture time should have been given to the practicel teaching
situcbion in this field.

%3¢ Some more detailed lecturcs about the practical situation in this field
should have been included,

4e A course of study should have been developed and studied in 1ec1:ures.)

5¢ The lectures should have been left out of the programme, 013 15 16]35

1o Discussions in the seminer sessions raised importent :16 rzg € 16 141

questions,.

2, Discussions in the seminar sessions allowed intexchange 52 13113 15 17
of ideas between porticipentse

3e The senminar sessions allowed sufficient time for 812815 [15] 8
discussion,
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4e

Do

6o

Te

8e

9

10,

11

124

e

2o

Se

The scminar sessions were too closely structured.
Some seminar sessions should have been allowed for
participarits to discuss whatever they liked.

Printed materials used in the seminar seseions werec
sufficient in quantity.

Printed materials used in the seminar sessions were
sufficiently informative,

Changes should have been made to the discussion
sessiong.

What changes would you have made?
(Mo responses vere made to this question.)
The sessions
The sessions on practical work could have been made
more useful 1f certain changes had been made.
What changes would you have nade?

(No responses were made to this question,)

The proceedings of the seminar sessions were not
worth reporting.

The seminar sessions were of little usc,
A conference on this topic was unnecessary.,

This sort of conference was not the best wey of
covering this topice

What changes should be made to the fommat of
this conference?

(1.

2,
‘Do

4e The confercnc

26112

12

101 Q.

141

3 (2

20}2

on practical work did not help participants.Bo

16 | 8

19|14

12

15] 13

16

15

21

26/ 15
18 |36
16|13

More initial planning should have been carried out,

More definite instruction on tenching should have been includede

The conference should have been longer and included more detall,
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| 5¢ Some scminar ses_sions should have been allowed for 7
| participarts to discuss whatever they liked.

191 12[15(8

6+ Printed materials used in the seminar sessions were

sufficient in quantity, 11]13518/10 { .

Te Irinted matérials used in the seminar sessions were

sufficiently informative, 8l26{14[13 {2
8+ Changes should have been made to the discussion T8 2312
segsiong,

Vhat changes wouild you have made?

(No responses were made to this question,)

9, The sessions on practical wozk Adid not help ParthiPantS-Bo 16 1 811914

10, The sessions on practical work could have been made
more useful 1f certain changes had been mades

12115 | 13]16 6]

What changes would you have nade?

(No responses were made to this question,)

11e¢ The proceedings of the seminar sessions were not
worth reportinge

12¢ The seminar sessions were of little usce

1e A confcrence on this topic was unnecessary,

2, This sort of conference was not the best wey of
covering this topic,

3. What changes should be made to the formmat of
this confcrence?

(1e More initial planning should have been carried out.
2, More definite instruction on tenching should have been includede
‘$e  The confcrence should have been longer and included more detail,

4s The eonferconce should have included surveys of the work being done in
this field in this statc.

4, Vhat topies do you feel should be covered by teachers! conferences?

0000000000000 0000000000000

(1, Science materials,

2, FPhysical problems of science teaching.
3¢ Timetables and science teaching

4, Class size and science teaching,

5. Specific methods of science teachinge)

00 0000000000000 20C00s0%00
5¢ What sorts of cenferences do you fecl these topics
requirc? (Please indicate ahove)
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6e --What topies do you feel should be covered by confercnces : (,
. .‘like this OI?:G? $00000000000000000000000 '

(No responses were made to this questions)

7o "This sort of confcrence is not a good way to help
teachers, - . | SRk 19]

It has been suggested that the proccedings of this conference be collated
together and distributed, '

1,. The‘ proceedings of the confe?cence should be collated BT BT

2¢ Who should rcceive copies of the proceedings?

(No responses were made to this question.)

’




