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Abstract

VCE Chemistry, like many other VCE studies, includes a number of
quite novel curriculum features.  The educational intention of these has
been communicated in a variety of ways to those who are teaching the
subject in schools.  These curricula also include some degrees of
freedom for individual school or teacher interpretation that is unusual
for senior secondary curricula in Australia (or elsewhere).  This paper
describes a research approach, involving a longitudinal data collection,
that attempts to probe the extent to which meaning is shared in such a
curriculum implementation.

INTRODUCTION 

The Victorian Certificate of Education (VCE) is an example of a major 
central
reform of the curriculum of schooling.  As in all such central reforms the 
Victorian
Curriculum and Assessment Board (VCAB), the authority responsible for its
development and implementation, faced in 1988 the problem diffusion or of
dissemination to Victorian teachers of information and meaning about the 
changes it
intended.  Dissemination problems obviously vary greatly depending on the
procedures that are available for dissemination and the amount and type of 
the
changes that have to be communicated.

For chemistry, the subject area on which this study was focussed, 
the VCE was
the fourth, and by far the most complex curricular change that Victorian 
chemistry
teachers have faced in the last twenty-five years.  These teachers were 
thus not, in
general, unaccustomed to changes in curriculum and many, as students or 
teachers,
would have experienced at least two of the three earlier changes which are 
briefly
described in the Appendix to this paper.

Nevertheless the scale of the curriculum change for chemistry (and 



for many
other subjects) in the VCE is so great that its dissemination presented a 
challenging
phenomenon to study and to understand.

In this paper we shall concentrate on questions to do with the 
meanings that
are associated with curricular information, and some of the processes and 
conditions
that lead to shared meaning.  It is our contention that much of the 
discrepancy
between the intended and the actual curriculum is due to information being
exchanged, but its meaning not being shared.

After some general features of the VCE that were unfamiliar to 
chemistry
teachers have been presented, the theoretical rationale behind this study 
is presented
in the context of a discussion of research methodologies and this study's 
design.  In
the final sections of the paper the effectiveness of the research approach 
will be
discussed with illustrations from the project's findings.

GENERAL CHANGES IN THE VCE

Firstly, by being mandatory and by applying to the totality of school 
education in
Years 11 and 12 the VCE has a number of structural features that imposed 
changes
on the curriculum of individual subject areas.  These are not present when 
reforms
occur simply within a subject without the wider changes in the curriculum 
as a whole. 
These structural features of the VCE included :

(i)semester length units of study (compared with year long or the 
two year
courses that were also common in chemistry);

(ii)work requirements, a conception involving a criterion 
referenced
assessment and required pedagogical experiences (compared with .....
referenced testing and teacher determined pedagogies);

(iii)common assessment tasks CATs), a conception whereby evidence 
of
learning should be coarsely graded with assessment procedures that



match the different learning objectives in the subject (compared with
tests that assess only low level knowledge accumulation and ignore
other learning objectives); and

(iv)study guides (rather than a more specified course and 
associated text).

None of these were familiar to chemistry teachers in Victoria since the 
curricular
precursors of these features had operated, if at all, in sectors of 
schooling or at levels
where chemistry was not taught.

Secondly, the VCE was to be available as a single credential in the 
1990s to
more than 80% of each age cohort.  When less than 20% of each cohort 
studied in
Year 12 in the 1950s more than half of the students studied chemistry.  
Since that
time, as the retention slowly increased through the 60s, 70s and early 80s, 
chemistry
has fallen further and further behind this share of the students' interest 
and attention. 
From 1985 there has been a rapid doubling of the retention rate - a change 
for which
an academically oriented subject like chemistry was ill-prepared.  Now it 
was being
challenged to develop a meaningful set of four units - one, two, or four of 
which
should be able to be studied by a cross-section of students its teachers 
had never had
to encounter before.

Thirdly, an additional complication the VCE passed for chemistry 
was that the
structure of VCAB meant that the chemistry curriculum was no longer in the 
hands

of a chemistry committee.  

Over the years since the 1950s the single controlling power of 
Melbourne
University's nominated academie had been "democratised" by shifting to a 
committee
consisting of academic chemists from several universities and a number of 
school
chemistry teachers.  In the 1980s this was still a rather homogeneous power 
group as



far as its view of chemistry for schooling was concerned.  Rather 
inevitably, teachers
were appointed to the committee who had come to attention because of their 
own
academic backgrounds in chemistry and because they were successful in the 
subject's
primary purpose of preparing students for university entrance.

Under VCAB, chemistry was only one of six subjects that made up the 
Science
Field of Study.  A large representative committee, the Science FOSC, 
controlled this
field.  Although there was an influential sub-committee for chemistry, its 
curricular
recommendations had to be ratified by the FOSC and in reverse, chemistry 
(along
with the other subjects in the field) had to comply with decisions made at 
the level of
the FOSC itself.  The Science FOSC now included teachers from what were 
sectors
of schooling not involved with Group 1 HSC, from TAFE, from industry and 
from
the trade unions.  Less than half were from the sources that made up HSC 
Group 1
subject committees and only 6 out of 20 had chemistry as their main science
background.  A small team of writers were employed to do the actual writing 
of the
Study Guide for Chemistry.  Because some had fractional appointments it was 
not
easy for them to meet regularly together to clarify and develop the ideas, 
suggestions
and requirement flowing from the Science FOSC, the chemistry sub-committee 
and
from VCAB itself.  Furthermore, being writers did not mean membership of 
the
FOSC although they often did attend and were always welcome.  It was 
curriculum
design and development by committees and by variably distanced writers, 
rather than
by a curriculum project team.  This organisation inevitably raised sharing 
of meaning
problems before the teachers in schools were even remotely involved.

Finally, the information flow to schools about the VCE was planned 
by VCAB
as a whole and FOSCs had little opportunity to take their own initiatives 
in this
process.  Written information came from VCAB.  Oral communication sessions
involving FOSC members and particularly the writers were organised across 
the state. 



Prior to the mid 1990, these attempts to communicate about changes in 
chemistry
were rather overshadowed by the complexity of the messages about the VCE's
overall, novel structural features and about VCAB as its controlling body.  
This
obscuring of an individual subject like chemistry was compounded by the
considerable publicity, more adverse than positive, the VCE had in the mass 
media
newspapers.  The old chemistry committee and the Science Teachers 
Association did
take a number of initiatives to provide information more specifically 
geared to
teachers.  By our first data collection in 1989 few teachers had not had 
some direct
or indirect contact with at least some of these information flows.

METHODOLOGIES FOR STUDYING DISSEMINATION 

A number of studies were made of the diffusion of some of the large numbers 
of 

centrally planned curricula that were developed in the 1960-70s.  Harding, 
Kelly and
Nicodemus (1976) reviewed these and discussed the various methodologies 
that were
used.  Unfortunately for the current study,  almost all these projects were 
for
curricula that were not mandatory for the schools in the systems where the
developments occurred.  Accordingly, in many of the studies attention is 
focussed on
how and to what extent these curricula were accepted or rejected, and if 
accepted,
were adopted or adapted in use.  This focus on decision-making by sub-
systems,
schools or teachers was important in the educational scenes of England and 
the USA
whence most of these studies emanated.  It has led, however, to 
considerable
confusion when these studies, which dominate the available literature in 
English, are
used as models or a basis for studying curriculum innovation in the many 
other
countries where schools and teachers have no such decision-making powers, 
and
where the decision for the curriculum development is itself the decision 
that schools
and teachers will teach the new curriculum.



Harding et al. use the term "diffusion" in relation to the whole 
process of
decision-making about the adoption of a curriculum inside schools.  It is 
distinguished
from "dissemination" by them in their statement "diffusion includes the
communication of the project (our dissemination) and is related to the 
decision-
making of adoption and rejection both inside and outside schools.   In 
their own
studies of the diffusion of Nuffield science curricula they used large 
scale, survey
methods to try to ascertain which schools and what sorts of teachers chose 
to adopt
and which did not.  Owen (1979) conducted similar studies of the diffusion 
of the
ASEP junior secondary science curriculum in Australia.  Among the findings 
from
both of these studies were a confusing set of associations between 
familiarity (high
dissemination?) and use of the curriculum.  Dissemination, the flow of 
information
and meaning about the innovation is, in these studies, not treated 
seriously as
problematic.  If information is received, it is taken that meaning is 
shared.

The second methodology was essentially in its procedures 
ethnographic
methods and was in the descriptive-observational research tradition.  The 
reports set
out to portray the development process, the issues the curriculum 
developers
discussed as important, the key events and the impact the innovations had 
on them as
persons.  They then presented rich accounts in the language of the 
participating
teachers of the questions they ask as they decide about the curriculum 
innovation and
of their attempts to put it into practice.  Again in these studies 
dissemination in our
sense and in particular the sharing of the initial meaning of the 
curriculum changes is
also not separated from the more complex issue of being involved in an 
innovation. 
The focus, hence, is on the variety of responses teachers make to 
information that
has been received and not only to the meaning they attach to it.

The third methodology also involved case studies and was concerned 
with an



organisational analysis of a project from its establishment to the year of 
its first
regular use in schools.  These studies were conducted from a more formal 
distance
from the developmental and diffusion processes than were those in the 
second
category.  It is, thus, of interest to note the problem these researchers 
encountered, 
when the very cooperation of their informants led them to give the 
researcher the
information he seemed to want rather than what happened (Shipman, 1972).

Nevertheless, it is the third type of studies that most explicitly refer to 
the focus on
sharing meaning that our study of VCE chemistry has.  Shipman found that
qualitative analysis of his data on the Integrated Studies project did 
illustrate the
different and changing perceptions of the same situation that persons 
involved in the
curriculum innovation held.   

With adoption by schools and teachers a predetermined issue in our 
case, we
wished to focus on the dissemination process itself and how the meaning of 
its
message about curricular changes was shared.  Our theoretical stance 
included the
following.

1.Meanings are constructed by individual teachers using their 
existing
cognition and affects.

2.Existing cognitions and affects are shaped by the social 
interactions
these teachers have in common as teachers of chemistry and by those
they experience as they attempt to construct new meanings.

3.Because the construction of meaning is constrained by language 
and
these common social interactions the range of meanings in Victoria's
chemistry teachers is likely to be limited.

From this position we set out to design a methodology that would answer the
following questions.

1.What meanings did teachers attach to major changes in the VCE
curriculum?



2.How do meanings change?

3.Which meanings became shared through dissemination alone and 
which
seem to need other experience?

We were aware that to have any hope of getting at the meaning others attach 
to
words or messages it is necessary to listen not simply to answers to 
questions but also
to explanations of these answers.  This meant clinical questioning or open-
ended
interviews with deliberate probing as the means of data collection.

We were more interested in the sorts of meanings that might exist 
and their
changes than we were in how many teachers had which meanings.  Quota 
sampling
within our resources rather than representative sampling was thus the way 
we
identified teachers to interview.

The project was designed in three distinct phases.  In the first 
the study writers
were interviewed to gain an appreciation of the meaning they attached to 
eight
aspects of the new curriculum, that were either novel or much changed in 
the

intentions of the writers.  These were :

(i)content
(ii)contexts
(iii) focal questions
(iv)work requirements
(v)practical work
(vi)assessment
(vii)changes in teaching
(viii)science, technology and science approach; and
(ix)student learning.

Where these were new, such as (ii) (iii) (iv), and (viii),  the writers 
were asked to
explain them and for the remainder where the words were not novel to VCE 
they
were asked to talk about them in terms of the change from HSC to VCE.



In the second phase 32 teachers from country and metropolitan 
schools were
interviewed about the same eight aspects.  This was done in 1989, fifteen 
months
before the teachers were to teach the VCE, but after a number of the 
dissemination
processes to communicate about VCE chemistry had occurred.  The third phase
involved interviews with 30 teachers (some were part of stage 3) in late 
1991 and
1992 when all of them had had a year's experience of teaching VCE chemistry 
in
Year 11. 

FINDINGS

The responses to three of the new aspects of VCE chemistry are used to 
illustrate
what was achieved by this research design and methodology.

Contexts
The Science FOSC had a great deal of debate about how they should respond 
to the
challenge to make chemistry and the other science subjects attractive and 
accessible
to the wider groups of students undertaking VCE.  Officially it agreed that 
a
Science/Technology/Society (STS) approach would be common which was 
consistent
with the S/T/S/Personal Development approach that had recently been 
presented in
Victoria for science from Years P-10 (Science Framework, 1987).  Slogans 
such as
STS are, however, relatively easy ones to agree upon since they do not in 
themselves
specify the knowledge of worth.  One step towards this that has become 
useful
elsewhere is to talk of concepts in contexts.  The FOSC also adopted this 
as a guide
to development.  It did not, however, reach a fully agreed meaning for this 
phrase in
relation to the knowledge of worth.  To some on the Committee it meant that 
the
knowledge content to be learnt now consisted of the concepts and the 
contexts (in
which the concepts had meaning).  To others it meant the content was the 
concepts
and the contexts were ways of teaching them.  This ambiguity seems also to 
have
persisted among the writers.  Their exploration of recent new chemistry 
curricula



from overseas led them to find little change in the concepts being taught 
despite the
strong emphasis on real life contexts.  One of them described context as 
follows.

"There is little change in content.  Most of the content that is there is 
in the present
course (HSC).  The change is the context in which that content is to be 
taught.  There
is some notion of context being important in the present course (HSC).  The 
biosphere
is an example of that.  However, the emphasis placed on context is far 
greater now - in
the old course "context" could be tagged on at the end.  We thought there 
were better
ways to teach it as a secondary school subject.  The way it was being 
taught was very
much as a foundation for tertiary study, it was a teaching approach that 
said you learn
the vocabulary now and we'll do the interesting stuff later ... What we 
want to do now
is turn segments around and introduce corrosion (by) talking about Coke 
cans made of
steel and aluminium and what's the difference and why - now I'll explain to 
you the
chemistry of why that happens.  Then we go back at the end of that and have 
another
look not only at Coke cans but window frames or the undersides of cars and 
things like
that, that people know about.  So a lot of emphasis here was on finding 
examples that
were relevant, worldly, that people had experience of and might be involved 
at some
time in making judgements about 0 what sort of fabrics do you wear? and so 
on.  We
had an eye on gender balance.  We asked a lot of questions about primary 
science. 
What do people actually know - particularly primary school kids?  It turns 
out they
know a lot about diet, health, smoking, pollution and things like that."

Contexts for this writer are about knowledge and not merely motivational, 
but it is
knowledge the students will already have or can get from experience rather 
than
knowledge to be taught and learnt in chemistry.

In Phase 2 the role of contexts in this approach was quite well 



recognised by
teachers.

"We're going to have to teach things from the opposite way because rather 
than
teaching like that, you're looking from more general terms and focussing.  
For me its
turned inside out.  Its probably about time it changed anyway."

"Its great that finally now, its not putting the chemists viewpoint onto 
things, its actually
putting the kids perspective onto things.  Like a chemist would see things 
from an
atomic viewpoint whereas kids don't.  The VCE is actually starting with the
macroscopic and going to the microscopic so that it is actually mimicking 
historical
development and help kids shift more into the chemists viewpoint."

The second curriculum change in chemistry in 1978 (see Appendix) meant that 
these
teachers were all now teaching a course which was a conceptual sequence to 
which
applications were added throughout to illustrate the concepts.  The social 
experience
this teaching had provided seems to have made the new meaning for contexts 
(as
applications that make the concepts that follow meaningful) easy to share.

Some teachers did see less significance in context and talked of 
the new course
as containing the same conceptual content as the HSC but "they have messed 
around
with the order".  This view is consistent with the fact that the second 
curricular
change in 1979 did not alter very much the sequence in which the concepts 
had been
taught from 1965 - 1978, when concepts were virtually the only content in 
the text
and applications were not included in the course at all.

In Phase 3, twelve months after the introduction of VCE the 
response to

context varied in a manner that becomes more differentiated in the 
discussion of
focal questions and work requirements below.  It should be noted that the 
term itself
was not present in the Chemistry Study Design document.  Some examples of



teachers' responses were : 

"Well you're looking at a theme approach, looking at the world situation 
where it is
actually used.  I think it is mainly looking at industry and where 
chemistry is used in
industry ... So the thrust of it, rather than saying you're going to do 
redox reactions, you
look at where redox reactions are in industry and it all links in in that 
context.  And, I
sometimes feel that it would be easy to stay teaching the old way, so to 
speak, without
putting those linkages in.  And saying at the end, right this is where it 
all fits into the
world.  I guess it's what we had a tendency to do pre 1992."

"Contexts relate to society - the chemistry, technology, society aspects.  
It needs to be
arranged up front and in layman's terms so that students can link it 
together in
paragraph form."

"And the context ... certainly makes things more relevant for them, because 
its the
particular setting they're doing the work in.  And they see the connections 
much better.
... In the past, here's a little box, bonding, and they don't transfer it.  
They seem to be
able to transfer it, but I don't know whether it's just this group of kids 
or because of
the new course."

"The context, to me, is the situation that you use to teach the chemistry.  
And the focal
question is more like the global question that you're teaching in different 
contexts."

Focal questions
The intention of the Chemistry sub-committee's use of focal questions was 
to define
the areas of study in each unit in terms of FOSC's overarching frame of
Science/Technology/Society.  The focal questions were not intended to 
define
chemical phenomena, knowledge, concepts or activities.  These would, 
however, need
to be studied in order to resolve the questions.  In this sense then the 
focal questions
were to serve as reminders to teachers and students of the "Chemistry for 
All"
intention of VCE Chemistry. 



The study writers as a group in Phase 1 did not distinguish between 
focal
questions and contexts.  Despite the fact that the term "contexts" is 
notably excluded
from the formal Study Design document for Chemistry, it was "contexts" that 
the
writers used in responding to our questions about the changes in the 
curriculum.  It
was as if they were so steeped in the task of describing the contexts and 
the concepts
that they had no need of the reminders the focal questions represented.

If the writers as the main oral communicators about the curriculum 
in 1989
and 1990 persisted in this emphasis, it is not surprising that we found a 
confusion of
meanings about the role of focal questions.

In Phase 1 the range of responses from the teachers varied greatly.  
A number
saw the focal questions in negative terms.

"they are content headings with no elements of methodology in them."

"guidelines that are much less defined than the present course is."

"a load of garbage!"

"a nightmare!"

"they are the Clayton's objectives."

"Students won't be able to handle them as they are too vague and nebulous. 
Teachers
will need to guide the students."

"Students won't be able to handle them, so I won't give them to them."

"Students will need to be jollied along quite a bit as it's a long stepping 
stone from the
content to the focal question."

"Students will have to be aware of them - particularly in Units 3 and 4 
where focal
questions will have to be answered by the time the exam is written."

These comments came from teachers who would be described as teacher-centred 
or



content-centred teachers from the totality of their responses.  Another 
group, fewer
in our sample, described focal questions positively and with a clear sense 
of their
intended purpose.

"They are a framework to work from and provide a way into the unit. They 
make
chemistry real and relevant. They are the kind of questions kids ask."

"They develop real life emphasis to the content and guide the methodology 
or ways to
approach the course."

"To answer them you need some content, but you also need to see how they 
fit into
science, technology and society, so they are more than just content."

Nothing in the prior experience of the first group prepared them for focal 
questions. 
To construct a positive meaning for them was thus very difficult.  The 
second group
did have a conceptual structure from their earlier experiences that enabled 
them to
construct the positive meanings they held.  As these teachers responded to 
the VCE,
as a whole, the sequence of contexts and concepts, work requirements, STS, 
etc. it
became clear that each was seen in terms of the students' learning.  
Curriculum and
its features are to these teachers about learning primarily, not about 
teaching. 
Teaching is to assist learning to happen.  Focal questions are seen as 
something that
can make learning different or better or easier.  A possible background for 
these
teachers is the experimentation with ideas about learning that the third 
curriculum
changed allowed (see Appendix).

In Phase 3 these divergent views were still strongly expressed, 
although a
number now, after even the limited experience of teaching that 1991 
provided, saw a
purpose for focal questions much more clearly.

"Focal questions mean nothing. You are aware of them. They give you some 
idea on
how to approach the study. For example, the study of useful materials is 



based on their
properties and so they help in introducing the chapter. They are not really 
brought out."

"Focal questions for example serves as a focal point, for me to,.. how can 
I,.. how did I
explain it to the kids? And it's when you are doing that particular part of 
work, you've
always got that question at the back of your mind, it sort of draws 
together all the work
that you do, its essential for it. I say to the kids its the focus. All 
material that we do is
sort of related to that particular question. Related to trying to either 
answer or
understand the question."

The experience of 1991 for those with the initial positive meaning added 
considerable
detail about how the students and the teachers used these questions.

"Focal questions is what the student should be able to answer with varying 
levels of
complexity. I think that is what will determine a, if you're assessing a 
student's work
not only as are they satisfactory, but also the depth of understanding they 
have, their
response to that without being drawn upon, how much they can actually put 
into it.
That's what I find difficult in that I say they should be able to answer 
the focal
question. At this stage of Year 11 they'll answer to the first step but 
they won't go into
to the subtypes of bonding. For example, what properties of materials make 
it useful?
Oh it's needed for something. And then to go the needs are these, the 
properties are
these. The contexts is the way in which I'll approach it in trying to teach 
it to them. It
could be chalk and talk or problem solving or could be doing an experiment 
and then
leading back into the theory behind it. So I suppose the contexts are they 
way you go
about doing it and the focal questions are what you end up knowing about 
it."

iii) Work Requirements



The study writers took the prescriptive element of work requirements being 
common
to all VCE subjects as an opportunity to force teachers to focus on how 
they and
their students learn. 

"Work requirements are a little like continuous assessment in that they are 
intended to
put requirements through the year - to force people to distribute their 
work through the
year and focus on particular sorts of work that have to be done. So that 
VCAB are
trying to force people to do different types of tasks and spread them. We 
see it as a
learning strategy - it derives from what we know of metacognition....- 
getting people to
understand how they learn, to get them to take charge of their own 
learning. But the
work requirements have become very prescriptive."

"Its one of the key issues for people to realize - the work requirements 
are how
students are going to learn chemistry. I think that message has been slow 
to permeate."

The work requirements were used by the study design writers to tie the 
structure and
the philosophy of the course together. While the content of this VCE course 
was not
seen as significantly different from the HSC course, the writers saw that 
the approach
that teachers were being asked to adopt was a shift in direction. The work
requirements were a primary means of imposing on teachers, the methodology 
they
were to adopt. They would find it very difficult to simply reorganize their 
old course
to fit the new structure because of the work requirements.

"Its one of the things with the new course, the work requirements in a 
sense prescribe

methodology. That's something teachers are going to find difficult to come 
to terms
with - traditionally teachers don't like being told what to do."

"It will be difficult for people to teach the new course out of context 
because there



would be a significant number of work requirements that they would not be 
able to do
because (they) are geared to context."

Many teachers in Phase 2 were resentful of this central feature of the 
study design
because they believed it was imposing on teachers the way they should 
teach. Once
again the polarization between teachers who see themselves as teachers and 
those
who see themselves as facilitating learning was highlighted.

"Work requirements are getting more teachers to teach in a particular way- 
to have
some standard approaches. We are being told how to teach."

as opposed to

"While work requirements are forms of assessment and as such fulfil roles 
such as
allowing teachers to monitor students, they also have other purposes. Sure, 
they make
sure students are covering the work, but they also find out how students 
are learning.
They're good particularly for those students who are fantastic in class but 
hopeless in
exams. They're giving a lot more feedback."

"Work requirements direct students as to what they are to do. They give 
some
indication of the growth of learning. They are also allowing skills 
acquisition and
directing what learning takes place."

By Phase 3, experience of work requirements had again caused a great deal 
of the
aggravation that some of the Phase 2 teachers felt to subside. Some still 
had a sense
of outrage that professional teachers were being told "how to teach", but 
generally
there had been acceptance of the new strategies incorporated in work 
requirements
as useful mechanisms for teaching in some cases and for learning in others. 
This
latter distinction in Phase 3 was made from the still quite clear 
distinction between
those teachers whose self perception was of a teacher as opposed to a 
facilitator of
learning.



 
"These (work requirements) are very good. They constitute class activities 
such as
concept maps. Other examples are the waste assignments where student's time 
has been
well used. The time involved for the teacher is about the same. Work 
requirements
foster a variety of techniques."

"Work requirements make sure that the kids do the work. But here its more 
structured,
whereas in the old course, the kids did work as well, its just that we 
didn't have a
system whereby we actually checked how well they progressed. For example, 
when
they did quantitative exercises we threw exercises at them, and they did 
them. Those
who didn't do it we didn't have it in our system to check that too often 
because we
were too busy doing other things and preparing them for exams and so 
on....And now I
don't have to set extra work because I can tell what they've done by them 
doing the
work requirements. ...Assignments (were) in terms of just answering 
questions, the
traditional type of assignments, whereas now, they have done their case 
study projects
which involves a lot more skills than simply going down, answering 
questions and filling

in blanks. At least now they have to actually do some work and understand 
with
investigative work requirements because it just shows the initiative of the 
kids, how
resourceful they are, whether they truely understand what they learn. I 
quite enjoy
sitting down with them and discussing their work with them,so that's quite 
good."

"Well I mean work requirements are another name for 'we want teacher to do 
certain
teaching techniques but we can't tell them to do so therefore we'll call 
them work
requirements that students have to do'. And I've got nothing against that 
in some
senses, I think its great that students use concept maps but when you turn 
it into a
second form of assessment it sort of gets lost. I think the big problem 
with work



requirements is the fact the if they fail one they fail everything. They've 
become
trivialized in a way because you don't want to fail someone, so you accept 
something
that's pretty ordinary to save them."

CONCLUSION

The issue of sharing meaning of curriculum intentions between different 
groups is
highlighted in this study.  The longitudinal nature of the study design 
proved helpful
in this respect.  It allowed the role of the teachers' prior conceptual 
structures to be
seen in Phase 2 when the messages of curricular intention were words alone.  
In
Phase 3, experience of teaching two VCE units was an additional personal 
attribute
that teachers could use to further their construction of the meaning of the 
words and
the messages about them.  For many, as indicated above, this brought about 
shifts of
meaning and more connections in these meanings.

The inclusion of country and metropolitan samples enabled another 
source of
meaning to be identified.  By Phase 3, more teachers in the country sample 
expressed
views that were different from their views in Phase 2 than was found in the
metropolitan sample.  This seems to be a direct outcome of the networking 
or
clustering the VCE required of teachers.  The country clusters are 
geographically
determined.  This brought teachers who did not know each other into social 
contact
to exchange views and practices.  It was not uncommon among the country 
teachers
to hear a teacher say that hearing quite other views contributed to change 
in his/her
own.  In the metropolitan sample this was not nearly so common.  It was, 
however,
evident that the formal clusters and geographical networks in the 
metropolitan area
were not the only socialising at work.  City teachers checked out their 
ideas and
uncertainties with easily accessible friends among the many teachers in the
Melbourne area.  This meant the socialising was among teachers who were 
likely to



have similar views that reinforced meanings rather than challenged them.
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APPENDIX
CHANGES IN CHEMISTRY 1965 - 1988

Australia's response to the establishment of central, large-scale 
curriculum
development projects in the USA and Britain varied from simple adoption of 
foreign
courses and their materials to the establishment of project teams charged 
with
adapting the ideas and materials to the local conditions.  In the 1960s the 
two
projects for senior science - the Academy of Science's biology project and 
Victoria's
chemistry project both had an adaptive rather than an independent charter.

Change No. 1: 1965

The first change was initiated entirely within the chemistry community.  It 
involved a
number of major changes in content and five sets of learning objectives 
were listed. 
The project team was based in the Chemistry Department at Melbourne 
University



and involved academics and experienced chemistry teachers.  In this sense 
it was like
the earlier projects overseas.  The project was strongly influenced by 
NSF's CHEM
Study project in the USA and to a much lesser extent by the English 
Nuffield "O"
Level Chemistry.

The much more limited resources available to this team and its very 
short time
frame, meant that the only materials produced were a textbook: Chemistry. A
Structural View and an accompanying Practical Manual.  Since this text now 
assumed
an official and mandatory position as the resource for the course, its 
content became,
de facto, the content for the course.  Because of Victoria's tradition that 
assessment
procedures should be common across all academic subjects only one 3-hour
examination was possible and so four of the five sets of objectives were 
much less
recognised than the one that emphasised rather low level recall and 
application of
the factual and conceptual knowledge content.

The change in knowledge content was, however, very considerable.  
It was
part of a world wide move to bring school curriculum up-to-date after the 
years of
depression, war and recovery that were not the climate for major 
educational change. 
In hindsight what happened was that "up-to date" turned out to mean 
bringing school
chemistry into line, in a preparatory sense, with the very conceptual and 
theoretical

way that undergraduate chemistry was by the 1950s being taught.  It was not 
an "up-
to-dateness" in the sense of enabling school chemistry students to know 
about the
remarkable discoveries in chemistry of new phenomena, new substances and 
new
reactions, and new impacts on society.  For examples, polymers and plastics 
were not
part of these new courses and, indeed, the practical applications of 
chemistry in
industry and in society were reduced or eliminated, along with reference to 
historical
and other human aspects of the discipline.



Change No. 2 : 1979

From 1966 there was steady growth in retention in Years 11 and 12 and many
chemistry teachers were trained and recruited by the Victorian school 
systems.  By
1978, a majority of these teachers had themselves studied Chemistry. A 
Structural
View the 1966 text at school and gone on to university or college for more 
of this
very conceptual but narrow view of what the discipline and practice of 
chemistry is.

There had been growing concern among some senior teachers (who were
aware of pre-1966 emphases) and some academic chemists that school 
chemistry had
become too theoretical.  As a result eventually another text development 
project was
initiated and established at Melbourne University (with now even fewer 
resources) to
write a new text Key to the Earth.  It was decided that a number of 
applications of
chemistry in society should be included.  These were to add to the existing 
conceptual
content although some of it was to be reduced in emphasis.  There was no
reconceptualisation of this essential content.  Writers were allocated 
chapter headings
such as Electrochemistry rather than a philosophy, a curriculum emphasis, 
or clearly
defined teaching and learning approaches.  Hence the addition of 
application in the
text, and in teaching from 1979 until the VCE began, was a reality that 
followed the
concepts of the course.  Furthermore the concepts retained the sequence 
already so
well established from 1966 onwards.

Change No. 3 : 1982

The third of the changes arose from the decision of the Victorian Institute 
of
Secondary Education in the mid 1970s that all Group I subjects in Year 12 
should
have an externally examined core and internally assessed options.  The 
nature of the
internal assessment was, however, not prescribed, so many teachers simply 
treated
the options as new topics and taught and examined them with the pedagogical
strategies to which they were accumstomed for teaching the core topics.

The requirement of optional topics occupying a small but 



significant period of
the year of study, however, did introduce to chemistry teachers in Victoria 
to the
prospect that they could initiate in their own classes content, pedagogies 
and
assessment procedures that were not the same or similar to what happened in 
all
other Victorian chemistry classrooms.  Some chemistry teachers, albeit a 
minority,
also did begin to experiment with the ideas about learning in sciences from 
research
that were a regular input at science teacher and chemistry teacher 
inservice events in
Victoria from 1980 onwards.
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