
Parker, L.H. & Rennie, L.J. Reconstructing perspectives on 
assessment:  Upper secondary school physics and mathematics in 
Western Australia.  AARE Conference, November, 1993

Reconstructing Perspectives on Assessment: 
Upper Secondary School Physics  and Mathematics in Western 
Australia

Lesley H. Parker and Leonie J. Rennie
National Key Centre for School Science and Mathematics
Curtin University of Technology

Pre-Conference Draft of  paper to be presented at the Annual 
Conference of the Australian Association for Research in 
Education, Fremantle, Western Australia, 22 - 25 November, 1993
Not to be reproduced or quoted without authors' permission

Reconstructing Perspectives on Assessment: 
Upper Secondary School Physics  and Mathematics in Western 
Australia

Lesley H. Parker and Leonie J. Rennie
National Key Centre for School Science and Mathematics
Curtin University of Technology

Introduction
     This paper reports research on assessment in the context of 
recent major reforms of the upper secondary school (Years 11 and 
12) physics and mathematics curricula in Western Australia.  The 
purpose of the research was to investigate teachers' assessment 



practices in the first years of the implementation of the 
reformed curricula.  The particular focus of this paper is on the 
ways in which, and the extent to which, teachers reconstructed 
their perspectives on assessment to make their assessment 
practices congruent with the reforms.  The paper concludes with a 
discussion of some of the apparent barriers to such 
reconstruction, and some of the ways in which these barriers 
might be addressed.  

Previous Research and Theory
     Within the last decade, the relationship between curriculum 
reform and assessment has come under increasing scrutiny in many 
different parts of the world.  Frequently this scrutiny has been 
associated with proposals for major system-wide reforms, as 
documented, for example by Black (1993) for the UK, Romberg 
(1992) for the USA, and Baumgart and Low (1990) for Australia.  

While there are many different political and educational 
dimensions to the debate, for a number of reasons, mathematics 
and science educators have been particularly active in it (see, 
for example Schofield, Bell, Black, Johnson, Murphy, Qualter & 
Russell (1989) in the UK context, Kulm & Malcom (1991) in the US, 
and Leder (1992) in Australia). 
     Much of the debate has centred around a concern that the 
three critical elements, syllabus, pedagogy and assessment, tend 
to be conceptualised in isolation from one another rather than in 
a synergistic, complementary way.  In the US this problem has 
been identified by the exponents of 'authentic' assessment, 
particularly those working on performance assessment.  Science 
educators like Baron (1991) have highlighted the need for a 
'blurring of edges of assessment, curriculum and instruction' (p. 
247).   In the UK, mathematics educators such as Burton (1992) 
and Joffe (1992) have been similarly active.  Burton, for 
example, has argued that assessment is 'the third arm of the 
curriculum, and is best planned in association with the other two 
arms, syllabus and pedagogy' (1992, p.15).  In a similar vein, 
Joffe has lamented that rarely is the ideal state attained where 
curriculum and assessment are 'planned in conjunction with one 
another so that they can be established as complementary systems' 
noting that 'often a curriculum is planned and the assessment 
tacked on...' (1992, p.213).   
     In Australia, Parker and Rennie (1992, 1993a) have been 
active in drawing attention to this phenomenon.  Specifically, 
they have argued that it is both invalid and unfair to use the 
traditional forms of assessment, which still tend to dominate 
educational practice, for assessing student learning which has 
been guided by constructivist and gender-inclusive syllabi and 
teaching strategies.  They have highlighted the emerging 
awareness that, because of the power of assessment over both 



students and teachers, unless assessment procedures at all levels 
(classroom, state, national and international) are aligned 
philosophically and practically with current curriculum reforms, 
the reforms will be to no avail.   
     Following Ernest (1990), Burton (1991) has conceptualised 
this problem in terms of the competition between two 
philosophical paradigms, each of which has implications for 
pedagogy, learning styles and assessment.  On the one hand the 
Absolutist Paradigm represents knowledge as a body of knowable 
truths, transmitted by the teacher to the student.  The student 
acquires these truths in a passive and dependent learning mode, 
and demonstrates them by performance on unseen tests or 
examinations.  On the other hand, the Social Reconstructivist 
Paradigm represents knowledge as socially constructed through 
language and interpersonal social processes.  The role of 
pedagogy is to enhance students' learning through interpersonal 
negotiation of meaning.  Learning environments are active and 
autonomous, and assessment is by means of 'extended pieces of 
personal and group coursework in a context of creativity' 
(Burton, 1991, p. 7).   
     The Absolutist Paradigm has many different faces in 
education.  Of these faces, one which is particularly important 
to the research reported here is the concept of 'measurement 
driven instruction' (MDI).  This concept  has been current in 
educational circles in the US and the UK since the mid-1980s.  It 
was coined in the context of attempts to raise student 
achievement levels by linking instruction to mandated, 'high 
stakes' testing programs which emphasised specific objectives 
(Popham, 1987; Popham, Cruise, Rankin, Sandifer & Williams, 
1985).  Its merits and demerits have been debated at length.  Its 
supporters (e.g. Popham et al, 1987) adopt the somewhat 
utilitarian perspective that the end (higher student scores) 
justifies the means (more instructional time on the objectives 
which are specified in the high stakes tests).  Its opponents 

(e.g. Madaus, 1988) see grave ethical and educational problems 
with this approach,  They deplore what they see as the resultant 
focus of teaching on a narrow range of easily measured learning 
outcomes.
     Softer forms of MDI, especially pertinent to the context of 
curriculum reform, are the concepts of 'assessment led 
curriculum' (Horton, 1987) or 'assessment driven change' (Blane, 
1992).  As noted by Torrance (1993) however, the element lacking 
to some extent in the operationalisation of such concepts is an 
understanding of the role of the classroom teacher.  He argues 
that new approaches to assessment will only be successful in 
leading system wide change if their implementation proceeds 'in 
tandem with extensive school-based exploration of (their) 
problems and possibilities' (p.10). 



     Against the background outlined above, the research reported 
in this paper is particularly significant.  It adds to 
understandings of the relationship between curriculum, pedagogy 
and assessment in a situation of change from curricula moulded in 
the Absolutist Paradigm to curricula more consistent with the 
Social Reconstructivist Paradigm.   Importantly also, it explores 
teachers' mediating role in such changes and, through this 
exploration, addresses some of the barriers to effective 
implementation.

The Curriculum Reforms in Western Australia
The Background 
     In Western Australia, the Statewide certification of 
secondary school student achievement is carried out by a 
statutory body known as the Secondary Education Authority (SEA).   
In carrying out this responsibility the SEA accredits all Year 11 
and Year 12 courses of study, establishes comparability of 
school-based assessment across all schools in the State, and 
conducts the Statewide external examination known as the Tertiary 
Entrance Examination (TEE).  The TEE examines only the Year 12 
syllabus in each subject.   In each TEE subject students receive 
both a TEE mark and a school-based, standards-referenced 
assessment, with the latter moderated to some extent by the 
former.  These marks contribute in equal proportions to a 
student's 'final mark'  in the subject, which is used in the 
highly competitive process of ranking students for tertiary 
entrance purposes.  
     A prescribed Assessment Structure is an integral part of 
each course approved by the SEA.  The Assessment Structure 
specifies the weightings to be given to the various content 
areas, learning outcomes and types of assessment in the teacher's 
total assessment program for the course.  The weightings are 
specified as a range (e.g. 30-50%) within which teachers are 
required to operate.  For each course, Grade-Related Descriptors 
are provided indicating the levels of student performance 
expected in school-based assessment.  
     The mathematics and physics curriculum reforms which provide 
the context for this research were implemented in Year 11 in 1991 
(mathematics) and 1993 (physics), with implementation in Year 12 
in the following year.  Both reforms represented the culmination 
of several years of work by syllabus committees working under the 
auspices of the  SEA.  Both replaced a curriculum which had been 
in place, essentially unchanged, for at least 15 years, a 
curriculum which exemplified a "received", Absolutist model, 
stressing routine numerical exercises and abstract theory, 
frequently in contexts unfamiliar to students. 
The Nature of the Reforms
     Although there were many similarities between the two 
reforms, their major aims were not the same.  Primarily the 
mathematics reform aimed to provide a more flexible structure for 



students' upper secondary mathematics studies, in particular a 
structure which enabled students to study demanding mathematics 

without committing themselves to two mathematics subjects in both 
of Years 11 and 12 (Parker, 1992).  The primary aim of the 
physics reform was to make physics more appealing to a broader 
range of students (Wildy, Wallace & Parker, 1993).  
     Both reforms, however, reflected the Social Reconstructivist 
Paradigm, aiming to provide a more contextually-based approach to 
teaching and learning.  Emphasis was placed on language and 
communication, on qualitative explanation, and on practical 
applications relevant to students' everyday experiences and 
interests.  The reforms aimed also to provide courses which were 
more relevant to students' needs, and which reflected up-to-date 
content and current pedagogy, involving discussions and 
investigations.  Implicitly, the new courses were also intended 
to encourage more females to continue with more academically 
demanding mathematics and physics.   
     In each case, an inservice program was provided to support 
teachers in the implementation of the new curriculum.  The 
programs began in the year prior to the introduction, and 
continued during the first year of implementation.  Their main 
focus was on the new mathematics or physics content specified in 
the new courses, and on new teaching strategies seen as 
fundamental to the changes.  Some assessment support was provided 
mainly after implementation had begun, and mainly by the SEA, 
supplemented to some extent by the mathematics or science 
teachers' association.   Relatively early in each implementation, 
the assessment support took the form of a printed booklet of 
exemplary assessment items.  Towards the end of the first year of 
each implementation of the Year 11 syllabus, a sample Year 12 
Tertiary Entrance Examination (TEE) paper was also produced and 
distributed by the SEA.  

Data Sources and  Research Procedures
     Data for this research were obtained from Year 11 
mathematics teachers in 1991-92 and from Year 11 physics teachers 
in 1993, in each case the initial year of implementation.  The 
mathematics teachers came from four schools, which represented a 
variety of backgrounds and modes of operation, and which were the 
focus of case studies associated with the mathematics 
implementation (Parker, 1992).  Twenty two teachers, 
representative of a wide range of previous experience and 
expertise, responded to two questionnaires administered in March 
and November, 1991.  The first questionnaire contained some 
questions pertinent to the teachers' typical assessment practices 
prior to the implementation of the new curriculum, and the second 
asked questions about their current assessment practices in the 
new Year 11 curriculum.  Throughout 1992, in-depth interviews 



were conducted with seven of the teachers (one or two teachers 
from each school) to probe further their responses to the 
questionnaire and their evolving perspectives.  The teachers' 
views were part of a report disseminated to all mathematics 
teachers Statewide (Parker, 1992) and responses to this report, 
in a variety of contexts, indicated a high degree of validation 
from this larger group of teachers.  
     Data from the physics teachers were also gathered over an 
extended period.  
At the end of the 1992 academic year, 20 teachers participating 
in a professional development course (unrelated to assessment 
practice) provided the researchers with extracts from their 
"marks book" showing details of their assessment practice during 
1992.  Data included the nature and number of assessment tasks, 
and the weighting assigned to each task.  Subsequently, in June 
1993, a questionnaire was administered to another sample of 20 
teachers participating in two regional professional development 
days relating to the implementation of the new Year 11 physics 
curriculum. The questionnaire comprised both a rating scale and 
open-ended items, providing a mixture of complementary 

quantitative and qualitative data about factors affecting 
teachers' assessment practice and their perceptions of likely 
change to that practice in connection with the new course.  A 
second questionnaire, containing some items on teachers' actual 
assessment practice in the new Year 11 course was administered in 
September 1993.

Teachers' Assessment Practices Prior to the Reforms
Characteristics of the Teachers
     A brief sketch of the community of upper secondary school 
mathematics and physics teachers in Western Australia provides an 
important backdrop to an understanding of their perspectives and 
their assessment practices.  As a group, these teachers are 
amongst the older members of the secondary school teaching 
fraternity, predominantly in the 40 to 45 year-old age group.  
Most have been educated, and have themselves functioned as 
teachers, in a tradition reflective of the Absolutist Paradigm.  
They are where they are because they have negotiated their way 
successfully through a "received" curriculum, with its attendant 
end-on, external assessment procedures.  Approximately 60 percent 
of the mathematics teachers and 90 percent of the physics 
teachers are male.  
     In relation to the physics teachers, research reported 
elsewhere (Parker & Rennie, 1993) has demonstrated their strong 
convictions about "physics", about "achievement", about  
"assessment" and about the interaction of all three of these with 
gender.  Briefly, these views were found to be strongly 
reflective of the Absolutist Paradigm.   The external examination 



was seen to be the most "objective" form of assessment, and the 
"true" measure of student achievement.  Further, the teachers 
tended to reject evidence of high achievement by females in 
physics. 
Mathematics Teachers' Prior Assessment Practices
     Table 1 shows part of the Assessment Structure for the 
mathematics syllabus prior to 1991, specifying the range of 
weightings for different types of assessment.  Additional notes 
accompanying the Assessment Structure provided a brief 
operational description of each type of assessment (Test, 
Project, Investigation, Assignment, Checklist) and, GRDs 
indicated, in broad terms, the expectations of students 
performance at each grade level of school-based assessment.   

Table 1
Assessment Structure for the TEE Mathematics Curriculum Prior to 
1991
     
     Types of Assessment                Weighting Percentage

     Tests and Examination                        45-65
     Projects/Investigations/Assignments               25-45
     Checklists/Observations/Students Files         0-10

Mathematics teachers' questionnaire responses indicated that, as 
was expected given its mandatory status, all teachers adhered to 
the Assessment Structure.  There was a strong tendency, however, 
for the weighting given to 'Tests and Examinations' to be at the 
upper limit of the specified range, and the weightings given to 
the other categories of assessment to be at the lower limits 
specified.  Teachers indicated that the mathematics GRDs appeared 
to provided them with very limited assistance in determining 
standards.  In general, teachers appeared to have a very low 
level of awareness of the existence of the GRDs or of how to use 
GRDs effectively as a guide to expected standards.  This was not 
seen as a problem, however, because the mathematics courses had 
been in place for so long, that there was a good consensus about 
the expected standards of student achievement. 

Physics Teachers' Prior Assessment Practices
     Table 2 shows the range of weightings specified for 
different types of assessment in the physics syllabus prior to 
1993.  GRDs were also available, indicating, in somewhat greater 
detail than the mathematics GRDs, the expected standard of 
student work at each level of school-based assessment.  

Table 2
Assessment Structure for TEE Physics Prior to 1993



Types of Assessment                     Weighting Percentage
Examinations and topic tests                      60-80
Laboratory performance and/or tests                    10-15
Laboratory work                                      0-10
Assigned work                                   0-10

     Physics teachers' marks books and responses to the first 
questionnaire revealed a pattern of assessment practice which, as 
in the case of the mathematics teachers, was consistent with the 
prescribed Assessment Structure.  Again, tests and examinations 
were heavily weighted (on average, more than 80% of the total 
assessment, which means that some teachers actually exceeded the 
upper limit of the mandated range) with the balance to 
assignments and laboratory work.  Short answer questions and 
longer problems involving calculations were emphasised, even in 
assignments. Written questions without calculations were rarely 
used.  
     Past TEE papers, text books and established school practice 
were named by the physics teachers as the major influences on 
their assessment practice.  GRDs, other teachers (except head of 
department), professional development were considered to be minor 
influences.  Performance on tests and examinations were 
considered to be good measures of the achievement of course 
objectives and of students' likely future success.  Assignments 
and homework, however, were perceived to be measures of students' 
effort.  Some teachers perceived male students to prefer 
assessment tasks based on calculations and female students to 
prefer written and assignment work.

Teacher Assessment Practices in the Reformed Curricula
The Issues of Standards  
     Previous experience has shown that whenever a new curriculum 
is introduced, teachers tend to be concerned about the standards 
of work expected from students undertaking the curriculum (Boud, 
Dynan, Parker & Ryan, 1985).  A syllabus statement as such can 
provide an outline of a course's content and objectives, but can 
say very little about the depth to which teachers are expected to 
go in covering these.  Similarly, while the Assessment Structures 
provide some assistance by outlining weightings, again, they do 
not specify depth of treatment or expected standards.  As 
indicated earlier, in Western Australia, GRDs fulfill the latter 
role.  No GRDs were written specifically for the new mathematics 
or physics curricula, however.  The course developers elected to 
continue with the broad general GRDs which had been developed for 
the 'old' syllabuses.  Thus the model of curriculum development 
did not appear to be one where assessment was perceived as a 
fully integral part of the development.  
     Not surprisingly then, in the first years of implementation 
of the mathematics and physics reforms, the major assessment 
issue, from teachers' perspectives, related to standards.  As 



indicated earlier, support with assessment and grading of the new 
curricula was provided to teachers through the SEA,  the subject 
teachers' association, and to a limited extent, the  inservice 
program supporting the implementation.  In addition, for the 
mathematics curriculum, assessment materials specific to the new 
curriculum were produced privately and were available 

commercially to teachers and schools wishing to purchase them.      
Although all of this support was well received, teachers' 
concerns regarding standards did not abate.  From the outset of 
both reforms, teachers indicated that the TEE was going to be 
their arbiter of standards, even in the Year 11 courses which are 
not examined in the TEE.  Throughout the first year of the 
implementation of the reforms, although only the Year 11 (non-
examinable) course was being implemented, there was continuing, 
strong interest in the nature of examination the TEE in Year 12, 
and vocal demand for sample papers.   It was clear that for many 
teachers this examination would have the most powerful influence 
on their teaching and assessment, and on their interpretation of 
depth, standards and even basic philosophy of the new curricula.  
The production by the SEA of sample examination papers which were 
made available to schools late in the first year of 
implementation allayed concerns about standards to some extent, 
but too late and in insufficient depth for the liking of many 
teachers.  Teachers felt that solutions to the papers should also 
have been provided in order to give them an indication of the 
depth of treatment expected in the various sections of the 
syllabus.  
Issues Specific to Mathematics
     In implementing the reformed mathematics curriculum, 
teachers did their best to comply with its Assessment Structure.  
As shown in Table 3, this structure was very different from that 
of the previous curriculum.  Both in the structure itself and in 
the supporting notes accompanying it, a deliberate attempt 
appeared to have been made to reduce the salience of the 
traditional test.   The notes included descriptions of all the 
assessment instruments described in the former syllabus.  They 
also provided a relatively lengthy description of 'extended 
pieces of work' , emphasising, problem-solving, open-ended 
questions, investigative tasks, discussion, projects carried out 
over an extended period, the application of mathematics without 
time pressures on the students, and the importance of validating 
that any work produced was the students' own work.  The 
description of a 'test' included reference to the possibility of 
'open-book' tests.   

Table 3
Assessment Structure for the Reformed Mathematics Curriculum, 
Year 11,1991



Types of Assessment                     Weighting Percentage
Extended pieces of work                           25-50
Other forms of assessment                         50-75

As described earlier, despite the assistance provided, many 
mathematics teachers indicated the need for even more assistance 
with assessment and grading, especially in relation to assessment 
associated with group work, modelling and problem-solving, which 
were strongly recommended as appropriate teaching strategies for 
the new curriculum.   Indeed, the lack of assistance given to 
teachers in the assessment of students work resulting from group 
work and problem-solving appeared to be jeopardising the 
implementation of these strategies.   Teachers tended to focus on 
the statements of "outcomes" in the syllabus, and in guiding 
students towards the achievement of these outcomes, they tended 
to use the teaching strategies with which they were most 
familiar, not the new recommended strategies.  Further, in 
determining which student outcomes were the most important, the 
teachers gave most weight to those typically tested in the pen 
and paper situation of the three-hour TEE.    Mindful of the 
competitive nature of the matriculation process in Western 
Australia, the teachers were concerned about what they saw as the 
considerable amount of extra time involved in teaching and 

assessment associated with group work and problem solving.  They 
saw little incentive to use these strategies and they were highly 
suspicious that the TEE would continue to be structured along 
traditional (Absolutist) lines, and thus would be unlikely to 
reward the use of the newly recommended strategies.  Many 
identified a potential disadvantage to their students if they 
"wasted time" on the new teaching and assessment strategies: 
     'Experimenting with approaches can really disadvantage 
students ...   working towards TEE is our greatest concern.'
     A major barrier to the implementation of new teaching and 
assessment strategies appeared to be that these strategies were 
only "recommended" and thus were not mandatory in any way.   Some 
mathematics educators argued that if it is desirable for students 
to be able to:
     •    work cooperatively in groups to solve mathematical 
problems;
     •    apply a variety of problem solving strategies to solve 
unfamiliar               problems; and
     •    apply mathematical ideas and techniques through 
modelling,
then these skills should be specified as desired student outcomes 
which must be attained.  They thus become non-negotiable and 
examinable, and the distinction between content and teaching 
strategies becomes blurred.  Process skills which are premised on 



teaching strategies actually become part of the assessable course 
content.  If they are incorporated in the syllabus in this way, 
however, this has significant implications for the amount of 
content which can be covered in each course and the assessment 
practices used to determine proficiency.
     Teachers made a number of suggestions regarding the kind of 
help they would like with assessment and standard-setting.  Some 
wanted many exemplars of student work deemed appropriate for each 
grade level, some wanted more examples of appropriate assessment 
strategies, and some wanted much more moderation by the SEA.  
There was also a suggestion that the SEA should develop (and 
mark) a Year 11 "examination", to be made available to schools on 
request.  The most frequent suggestion, however, concerned the 
desirability of more meetings of teachers to exchange and discuss 
examination papers and assessment strategies in general.  Indeed 
it is of interest that as the first two years progressed, many 
teachers, including especially those who had frequent 
opportunities to communicate with colleagues, appeared to become 
more confident about assessment, grading and standards associated 
with the new curriculum.  In Grant's terms (Grant (1989) quoted 
by Torrance (1993)) despite the fact that there were still many 
"reluctant conscripts" to the implementation of  the reforms, the 
influence of the "committed innovators" was beginning to be felt.  
Issues Specific to Physics
The Assessment Structure for the reformed physics course is shown 
in Table 4.  

Table 4
Assessment Structure in the Reformed Physics Curriculum , Year 
11, 1993

Types of Assessment                          Weighting Percentage
Examination(s)                                    40-50
Tests                                                  20-30
Practical performance/tests                            15-20
Practical reports                                        0-5
Other assessments
     Written assignments
     Verbal report                                10-15
     Written report

     Comparison with Table 2 shows a general similarity between 

the 'old' and the 'new' structures.  The major addition in the 
latter was the explicit requirement for assessment tasks 
demanding written and oral work from students.  Consistent with 
this change, teachers' responses to the questionnaires in this 
study indicated that they were tending to place more emphasis on 
written questions, project work and assignments based laboratory 



work, and less multiple on choice questions and calculations.  No 
change was anticipated in the frequency of assignments, tests and 
major examinations.
     Teachers' responses indicated also that more than 80% of 
them were experimenting with new forms of assessment either 'a 
fair bit' or 'considerably'.  Most of this experimentation 
appeared to be taking place in the area of oral assessment, an 
area in which some support was given in the inservice program.  
Some teachers were also endeavouring to present students with 
assessment tasks which placed physics problems in real life 
contexts, in order to be consistent with the new emphasis of the 
syllabus.  Teachers were taken aback at the time involved in 
developing these kinds of assessment, and, in the case of the 
context-based problems, the relatively poor achievement of 
students on this form of assessment.  
     The teachers were also adamant that they required much more 
support with assessment, mainly in the form of sample problems 
and worked solutions.  The need for a sample TEE paper also 
dominated teachers' perspectives.  As one teacher put it

     Overall, it was clear that physics teachers' assessment 
practice was changing only to the extent that they perceived 
changes would be taking place in the TEE.  Teachers with positive 
views of the new curriculum demonstrated most change in their 
assessment practice.  However, little change was demonstrated by 
teachers who expressed concern about what they perceived to be a 
move away from mathematical physics to a more qualitative 
understanding (perceived by some to be "soft" physics); an 
emphasis on laboratory and project work seen to be detrimental to 
the learning of "hard" physics; difficulty in keeping new 
assessment tasks tightly structured to ensure uniformity of 
marking; the favoring of females by the inclusion of more forms 
of written assessment; and the high level of skill in language 
now required for written tasks disadvantaged students whose first 
language was not English.

Confronting and Dismantling the Barriers to Change
     What has emerged from this analysis of reform in upper 
secondary school mathematics and physics in Western Australia is 
a clear picture of TEE-driven assessment practice and assessment-
driven instruction.  Any shift by the teachers themselves from 
the Absolutist Paradigm to the Social Reconstructivist Paradigm 
appeared to be impeded by their perception of the power of the 
TEE and their belief that external assessment provides the true 
assessment of student achievement.  Further, as with the teachers 
in Torrance's (1993) study, the interpretive framework used by 
these teachers in making sense of the reforms and making 
decisions about how they should implement them was created by 
'their previous experience and understanding of what assessment 
'is' '(p.6).



     Clearly, there are still some barriers to be overcome if the 
shift from an Absolutist to a Social Reconstructivist Paradigm is 
to be successful.  As explained above, the shift required relates 
to more than assessment.  It is a shift involving content, 
teaching/learning strategies, and assessment procedures, and, in 
some contexts, the interaction of these with gender.   Moreover, 
it involves the integration of these areas in ways which are 
productive for teachers and students, and, at the same time 
comply with the accountability demands which are part of any 
education system.  

     A further barrier arises because the shift has significant 
implications for the the use of instructional time.  Teachers 
express concern that when using constructivist approaches to 
teaching and assessment, the amount of "course content" they can 
"cover" is less than that covered when a traditional approach is 
used.  Clearly the concepts of "coverage" and of somehow 
immutable "course content" need to be rethought, perhaps with 
science and mathematics educators adjusting to teaching less 
science and mathematics, but teaching it better.  Thus the tasks 
of teacher attitude change and skills acquisition are formidable.  
     Associated with the time factor is also a cost factor, which 
acts as a barrier for both individual schools and for school 
systems.  The assessment methods proposed in the context of these 
curriculum reforms are expensive both to develop and to 
administer.  The interpretation of results from such assessment 
tasks is also not clear cut, and again can be heavily resource 
intensive.  
     In cases like this, additional barriers arise frequently 
because of entrenched positions and entrenched groups whose needs 
are served very well by traditional assessment.  Resistance 
stemming from  market place concerns (e.g. sale of assessment 
materials based on traditional models), from threats to specific 
groups who may have been advantaged in the past by traditional 
assessment, and from sections of the community who require (and 
revere) a so-called "precise" measure of student performance, can 
be anticipated. 
     Many of these findings, in themselves, are not new.  Madaus 
and Kellaghan (1991) remind us of many examples, stretching back 
to the Chinese in 2200 B.C. but incorporating also many more 
recent examples from European history, which demonstrate the 
power of external examinations over the curriculum.  Further, as 
Blane (1992) also reminds us, a decade ago the Cockcroft Report 
in the UK expressed concern that the mathematics syllabuses 
followed by most secondary school students were very strongly 
influenced by the public examination. 
     The insights gained from this present analysis, however, 
concern how these barriers might be dismantled.  The teachers' 
perspective is that they need professional development 



opportunities and quantities of assessment materials (including 
solutions) to make them more comfortable and more effecitve in 
implementing the reforms.  As one teacher wrote:
I NEED - assessment items and classroom strategies
I Don't need - long discussions about philosophy
Moreover, it is apparent from this analysis that the external 
examination system, while part of the problem impeding the shift 
from an Absolutist Paradigm to a Social Reconstructivist 
Paradigm, can also be part of the solution to that problem.  Much 
previous writing in this area talks of "controlling" education 
through the external examination system.  This paper takes a more 
benevolent view.  While recognising the hegemonic power of the 
external examination, it suggests that this powere can be used 
constructively, to shape teaching and assessment practices in 
ways consistent with the Social Reconstructivist Paradigm.  This 
paper has added to understanding of the teacher's role in this 
shaping process, and of the kinds of assessment support for 
teachers which is critical if curriculum reforms are to be 
effective.  

Notes:  
1.   The authors wish to express their thanks to Ms Leonie Maley 
and Ms Karen Thomson for assistance with the research carried out 
for this paper.
2.   The research reported here was carried out with the 
assistance of grants from the Australian Research Council and the 
Western Australian Ministry of Education.  The views expressed in 
this paper are those of the authors, and are not necessarily 

endorsed by the funding bodies.  
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It is no coincidence that to date, none of the reforms described 
above has been accepted widely at a state system or national 
level.  However, there appears to be a consensus emerging, at 
least in the research community, regarding the effectiveness of 
teaching/learning strategies such as those associated with 
constructivism and gender-inclusiveness.  There is also an 
emerging awareness that unless assessment procedures at all 
levels (from classroom to national and international) are aligned 
philosophically and practically with these curriculum reforms, 
then the reforms themselves will be to no avail.  If science 
educators want the case for authentic assessment accepted, then 
they will need to fine-tune their arguments and to strengthen 
their case with compelling examples based on empirical research.  
They will also need to face realistically the challenges posed by 
barriers such as those outlined above. 

Importance  of TEE - source of items for tests and investigations

BARRIERS:
Blane p.293
Stenhouse (1975), Howson et al (1981) - barriers to successful CD
P.294 -  - Levers:  Burkhardt et al  - controlling an assessment 
system, especially through public examinations identified as a 
way of overcoming perceived barriers - in combination with techer 
p.d. and provision of good classroom materials, seen as possibly 



"the most obvious and promising avenue for ensuring significant 
and lastinf curriculum change - NB used positiely in GCE O level 
mathe (p.295)
     Similarly, US (p96) - assessment must shape and guide 
instruction 
     AND NOT REMAIN DSEPARATE FROM IT
Also (p.300 etc( VCE - political support, public relations, 
teacher pd,

PD:
Joffe p.215'Professional development needs to be ongoing;the one-
day one-off model is not sufficient... .   In other countries 
that are making sweeping changes, regular sabbaticl periods are 

being considered for teachers to update their skills (Weston, 
1990).

Power of TEE etc:
Blane p.292:  Cockcroft found that sylabuses followed by most 
pupils during post-primary years were strongly influenced by the 
content of the public examinations, intende only for the top 25% 
of pupils

Conclusion?
Findings confirm lesson from history re power of external exams 
(Blane, p.293)
Politicians appear to understand this power well and to use it to 
control the curriculum , to standardise eductional practice and 
at the same time place constraints on teacher autonomy
Educators need to work out ways to use this power constructively, 
in the interests of sound educational practice.  

Those responsible for guiding the implementation of the new 
physics course recognized that changes in teaching strategies and 
assessment practice needed to take place simultaneously with 
changes in curriculum content and focus.  In other words, 
teachers' thinking not only about physics content knowledge but 
also about the way they presented and assessed that knowledge 



needed to change if the aims of the new course were to be 
achieved. The magnitude of the rethinking required was increased 
by the fact that many of the physics teachers in the State had 
themselves been educated in the tradition of the "received" 
physics curriculum.
     Experience indicates that the mandating of curriculum and 
assessment change does not ensure that change will occur.  Murphy 
(1993) describes the difficulties experienced by teachers in 
coming to terms with curriculum change and providing authentic 
assessment in science and technology. This study focuses on the 
factors which enhance or impede teachers' understanding of how 
assessment works and how they can reconstruct their assessment 
practice and keep it fair and valid.

The reason teachers are finding it difficult to change is that 
they are operating under an Absolutist paradigm, of which MDI is 
a feature.  

 (n the UK, for example, with the introduction of the General 
Certificate of Education (GCSE) in 1986, the system of assessment 
for students at age 16 changed from one based on optional 
external examinations to one in which at least 20 percent of the 
student's mark was derived from school based assessment(Ref).  
This focused attention on issues concerning comparability of 
assessments amongst schools, and on the 'national criteria' which 

had been defined centrally, with the dual aims of providing a 
guarantee of standards and of achieving comparability.  At the 
same time, a move in some districts towards Records of 
Achievement heightened awareness of how to assess and report 
meaningfully on a much broader range of student attainments than 
had previously been considered feasible (Torrance, 1991).  Most 
recently, following the Education Reform Act (1988) the 
introdution of a National Curriculum with National Assessment at 
ages 7, 11, 14 and 16, has fuelled further debate in the UK 
(Black, 1993).  
     Developments in Australia have paralleled in many ways those 
in the UK.  
Although the shift away from external examinations at the end of 
secondary schooling began earlier than in the UK (1972 in 
Queensland)
     Similarly in the United States, 



focus of attention has been in school science and mathematics 
Assessment in the past tends to have been seen as something 
separate from curriculum.  By contrast, this paper is premised on 
the view that assessment is an integral part of curriculum 
reform, developed concurrently with that reform, and operating in 
the service of that reform.  This view implies that the 
reconstruction of perspectives on curriculum which is necessary 
for successful implementation of a curriculum reform extends also 
to a reconstruction of perspectives on assessment.  In this 
paper, the barriers to this kind of reconstruction of assessment 
are examined in the context of  curriculum reforms in upper 
secondary school mathematics and physics in Western Australia.


