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Introduction

The role of teachers in translating curriculum reforms into reality has 
 been recognised previously (e.g. Torrance, 1993).  The influence of 
 teachers in this regard is exercised principally through their choice 
 of content, pedagogy and assessment modes.  The research reported in 
 this paper focused on assessment modes, specifically in Year 12 
 mathematics in Western Australia, in the context of the first two years 
 of the implementation of a major State-wide mathematics curriculum 
 change.  The purpose of the research was to examine the extent to which 
 the types of assessment tasks used by teachers to assess student 
 achievement in  mathematics were consistent with the philosophy and 
 approach of the new curriculum.  

Background

In Western Australia, as in all Australian States, the upper secondary 
 school curriculum is mandated centrally and linked to State-wide 
 assessment, certification and tertiary entrance procedures.  During the 
 late 1980s, the upper secondary school mathematics curriculum in 
 Western Australia underwent major reform, with changes affecting both 
 the content and structure of the curriculum.  In the new structure, the 
 number of courses in each of Years 11 and 12 was reduced from five to 
 four.  Three of the Year 12 courses continued, as in the old structure, 
 to be examined in the Tertiary Entrance Examination (TEE), but the 
 content of these courses (now called Discrete Mathematics, Applicable 
 Mathematics and Calculus) and their relationship to Year 11 courses  
 changed considerably in the new curriculum.  The content of the fourth 
 (non-TEE) course also was very different from that of the two non-TEE 
 courses in the old curriculum, with much greater emphasis on modelling 
 approaches, as reflected in its name – Modelling with Mathematics.  
The aims of the changes were to
•provide a more flexible structure for students' upper secondary school 
mathematics education 
•provide a structure which encourages all students to study the most 



challenging mathematics courses of which they are capable 
•cater better in terms of needs, abilities and aspirations for the more 
diverse group of students now in Years 11 and 12 
•encourage skills in the use of technology such as computers and 
calculators
•provide more relevant mathematics courses, reflecting appropriately 
up-to-date content and current methodologies.
Officially, the structure of school-based assessment in all four 
 subjects was consistent with the increased flexibility and diversity 
 fundamental to the changes.  This structure, prescribed by the body 
 responsible for State-wide certification and examinations [the 
 Secondary Education Authority (SEA)], indicated that "extended pieces 
 of work" should comprise 25–50% of assessment in the new course, with 

 "other forms of assessment" making up the remainder.  In what appeared 
 to be a deliberate attempt to reduce the salience of the traditional 
 pen-and-paper test, it was suggested that appropriate forms of 
 assessment should included problem-solving, open-ended questions, 
 open-book tests, investigative tasks, discussion, projects carried out 
 over an extended period and the application of mathematics without time 
 pressures on the students (Western Australia, Secondary Education 
 Authority, 1991, p.15).  
The new curriculum was introduced in Year 11 in 1991, thus impacting on 
 Year 12 for the first time in 1992.  Inservice programs provided to 
 support teachers in the implementation of the new curriculum were 
 provided during 1990 and 1991.  The main focus of the inservice was on 
 the new mathematics content and, to a lesser extent, on teaching 
 strategies (such as group problem-solving) seen as important to the 
 successful implementation of the changes.  Some assessment support was 
 provided, mainly by the SEA, consisting of exemplary assessment items 
 for the new courses and, in late 1991, a sample TEE paper for each of 
 the three examinable subjects.  
Parker (1992) and Parker, Thomson and Tims (1993) have reported on the 
 first two years of the implementation, focusing on enrolment patterns 
 in the new courses and on issues which arose during the implementation. 
  These issues concerned matters such as support for teachers and 
 schools, teaching strategies and resources.  The issue of assessment 
 also arose in a number of contexts, especially in relation to the 
 extent to which the predominant modes of assessment of student 
 achievement in the new courses were consistent with the stated aims and 
 philosophy of the reformed curriculum.  The research reported in this 
 paper explores this issue in considerably more detail than was possible 
 in the initial evaluation of the new curriculum, focusing specifically 
 on the perspectives and practices of teachers, given their critical 
 role in the implementation of the new curriculum.

Research Questions

Five research questions guided this study.  These concerned first, 



 teachers' sources of ideas for the assessment tasks they used with the 
 new curriculum; second, the importance of various influences on 
 teachers' assessment practices; third, the types of assessment tasks 
 used by teachers with the new curriculum and the weighting given to 
 each type of task in students' final assessments; fourth, teachers' 
 perceptions of the value of different types of assessment tasks; and, 
 fifth, the extent to which teachers could envisage changes to their 
 assessment practices.  

Method

The research questions were explored by means of a questionnaire to 
 mathematics teachers.  The questionnaire, which was adapted from the 
 instruments used by Rennie and Parker (1994) contained both rating 
 scale and open-ended questions.  The target population consisted of 
 teachers of the four Year 12 mathematics courses (Applicable 
 Mathematics, Calculus, Discrete Mathematics and Modelling with 
 Mathematics) in Western Australia.  From information provided by the 
 Education Department of Western Australia, 173 secondary schools with 
 Year 12 enrolments were identified.  The questionnaire was mailed to 
 all 173 schools, with a request that one teacher of each mathematics 
 course be asked to complete the questionnaire.  The questionnaires for 
 the four courses were identical except for the name of the course.  
 Each course was identified by different coloured paper to facilitate 
 administration and handling.  
From the original 173 schools contacted, 3 either sent back the 
 questionnaire or indicated that they offered no Year 12 mathematics 

 courses.  The ultimate response rate was relatively low.  Even after a 
 follow-up letter, 45 responses were received from teachers of 
 Applicable Mathematics, 38 from Calculus teachers, 28 from Discrete 
 Mathematics teachers and 19 from Modelling with Mathematics teachers.  

Results
Characteristics of Teachers
Table 1 presents a summary of the range of years of experience of the 
 respondents.  It demonstrates that, while the majority of respondents 
 were teachers with at least 10 years of experience, the teachers of 
 Modelling with Mathematics, as a group, were much less experienced than 
 the teachers in the three TEE mathematics subjects.  

Table 1
Range of Years of Teaching Experience of Teachers

% of Respondents in This Subject
Years of ExperienceApplicableCalculusDiscreteModelling
<20840
3 - 6901116
7 - 1011131432



11 - 1424291821
≥1556505432

Table 2 shows the number of males and females in each group of 
 respondents.  It is not possible to determine to what extent the 
 male/female ratio of respondents reflects the actual population of 
 teachers in secondary schools, because there is no official information 
 available in this regard.  However, it is interesting to note that the 
 more academically demanding subjects, Applicable Mathematics and 
 Calculus, have a much greater proportion of male respondents.

Table 2
Sex of Teachers

% of Respondents in This Subject
SexApplicableCalculusDiscreteModelling
Female27294342
Male73715758

Table 3 shows the age distribution of respondents.  Clearly, the 
 teachers of Modelling with Mathematics are younger than those in the 
 other three groups.

Table 3
Age Distribution of Teachers

% of Respondents in This Subject
RangeApplicableCalculusDiscreteModelling
<301631121
30 - 3933473542
40 - 4935294932
50 - 59111945
≥604300

In summary, this analysis of the characteristics of the respondents has 
 revealed that, although the group of Discrete Mathematics teachers 
 contains a much greater proportion of females than the groups in 
 Applicable Mathematics and Calculus, the teachers of these three TEE 
 mathematics subjects are similar in terms of age and years of 
 experience.  By contrast, the teachers of Modelling with Mathematics 
 are younger, less experienced and more likely to be female than the 

 teachers in the TEE mathematics subjects. 

Ideas for Assessment Tasks
The first research question concerned teachers' sources of their ideas 
 for assessment tasks.  Teachers were asked to rate eight possible 
 sources of ideas as unimportant [scored as (1)], minor (2) or major 
 (3).  The mean response for each group of teachers is shown in Table 4 



 and Figure 1.

Table 4
Mean Response for Source of Assessment Ideas

CategoryAssessment ideasSubject
ApplicableCalculusDiscreteModelling
1Questions from text books2.322.462.462.44
2Past school assessment tasks2.432.342.362.32
3Past TEE papers2.342.312.431.44
4Discussion with other teachers2.162.132.112.05
5Professional development days1.851.921.822.06
6SEA moderation meetings1.501.761.581.90
7SEA assessment support materials2.302.342.392.58
8Make up myself2.442.382.392.39

Figure 1.Mean Response for Source of Assessment Ideas

For the three TEE subjects, although the majority of teachers reported 
 that the questions they made up themselves were a major source of 
 assessment ideas, past TEE papers clearly were also important in this 
 regard.  The other major source for teachers of Applicable Mathematics 
 was past school assessment tasks, while for Calculus teachers it was 
 questions from text books and for teachers of Discrete Mathematics, 
 questions from text books and SEA assessment support materials were 
 both major sources of ideas.  For teachers of Modelling with 
 Mathematics, the majority reported that questions from text books and 
 SEA assessment support materials were major sources of ideas.  Because 
 this subject is not examined in the TEE, it is not surprising to note 
 that, for the majority of Modelling with Mathematics teachers, past TEE 
 papers were an unimportant source.  It is surprising, however, that 
 even for a small group of teachers, past TEE papers were a major source 
 of ideas and this raises questions as to whether these teachers are 
 following the spirit of the Modelling with Mathematics course. 
Once again, the information obtained from the questionnaire suggests 
 that there are differences between the groups of teachers teaching the 
 four mathematics subjects.  In addition to clear differences associated 
 with the existence or otherwise of past TEE papers, the more 
 experienced teachers, in the TEE subjects, tend to make up questions 
 themselves or to obtain ideas for assessment from discussion with 
 others.  The less experienced teachers in Discrete Mathematics and 
 Modelling with Mathematics are more reliant on outside sources for 
 their ideas.  In particular, the teachers of Modelling With Mathematics 
 are much more likely to cite professional development days and SEA 
 moderation meetings as a major source of ideas.  These teachers appear 
 to be more open than those in the TEE subjects to sharing ideas with 
 colleagues at formally organised and sponsored meetings.  
The lack of impact of SEA moderation meetings on assessment practices 
 in TEE subjects is of some interest, especially in view of the previous 



 finding by Parker (1992), that in the first year of the implementation 
 of the new courses, teachers were keen to have more moderation 
 meetings, because they felt that these meetings were useful not only 
 for setting standards in a new course, but also for sharing ideas and 
 resources with colleagues.  The responses to this questionnaire suggest 

 that, in relation to assessment ideas, moderation meetings are more 
 fruitful for teachers of Calculus and Modelling With Mathematics than 
 they are for teachers of Applicable Mathematics and Discrete 
 Mathematics.  Alternatively, it could be that the latter groups of 
 teachers do not receive as many opportunities to attend these meetings  
 As one teacher commented,
"I haven't been to a Discrete SEA moderation meeting."
Teacher 18, Discrete Mathematics

Influences on Assessment Policy
The second research question was concerned with the influences on 
 assessment policy.  To answer this question, teachers were asked to 
 rate 10 possible influences as an unimportant [scored as (1)], minor 
 (2) or major (3) influence on their current assessment policies.  
 Again, the mean response was calculated for each item and is shown in 
 Table 5 and Figure 2.  
The analysis reveals that SEA policy and school policy were important 
 influences for all groups of teachers.  Unimportant or minor influences 
 for all teachers were pre-service teacher training and how the teachers 
 were assessed at school, which is not surprising given the age and 
 years of teaching experience of these teachers and the fact that their 
 own experiences in school and pre-service teacher training were, for 
 the majority, at least 10 years ago.

Table 5
Mean Response for Influences on Assessment Practice

CategoryInfluenceSubject
ApplicableCalculusDiscreteModelling
1Pre-service teacher training1.371.461.591.41
2SEA policy2.802.792.862.84
3SEA moderator2.052.162.322.33
4School policy2.272.212.462.53
5Parental expectations1.501.511.481.71
6Student expectations1.751.761.821.94
7Influential colleague 1.882.052.221.79
8Past or present Head of Department2.262.222.261.67
9How you were assessed at school1.301.241.371.11
10Past TEE papers2.452.302.321.29



Figure 2.Mean Response for Influences on Assessment Practice

Again the analysis demonstrates at least four major differences between 
 the four groups of teachers.  First, teachers of Applicable Mathematics 
 and Calculus were far less likely to be influenced by the SEA moderator 
 than the teachers of Discrete Mathematics and Modelling with 
 Mathematics, perhaps because the former two groups are older and more 
 experienced and have more fixed ideas about assessment.  Second, 
 parental expectations were a major influence for a significantly 
 greater number of the Modelling with Mathematics teachers than any 
 other group - at least four times more than for any other subject.  In 
 this regard, the group work assessment cited by these teachers and 
 discussed later in this paper is quite a different mode of assessment 
 to that which would have been experience by most parents.  Hence, it is 
 possible that teachers may have had quite a lot of feedback from 
 parents and thus feel that parents have had some influence over their 
 assessment policy.  Third, Modelling with Mathematics teachers were far 
 less likely to be influenced by their past or present Head of 

 Department than teachers of the three TEE mathematics subjects.  This 
 could be because after only two years of this new course, it is 
 unlikely that many Heads of Department have taught Modelling with 
 Mathematics and would not have the experience to discuss and influence 
 the way in which it is taught.  In this regard, it is interesting to 
 note that the teachers of Modelling with Mathematics rated the 
 influence of school policy quite high, in contrast to the low rating 
 for the past or present Head of Department, who presumably would have 
 quite a large say in determining the school policy.  Fourth, nearly all 
 Modelling with Mathematics teachers cited past TEE papers as an 
 unimportant influence, which, as indicated earlier, is consistent with 
 the intended structure and implied pedagogy in this new course.  As in 
 the former question about sources of ideas, however, a 
small group cited past TEE papers as an important influence, which 
again, is somewhat surprising and requires further exploration.

Types of Assessment Tasks and Their Weightings
The third research question concerned exactly what types of assessment 
 tasks teachers were using and what weighting was given to each type.  
 Teachers were asked to indicate how many of each of 8 

Table 6
Teachers' Assessment Practice in Applicable Mathematics

Type of AssessmentPrescribed WeightingNumber per yearActual Weighting 
(%)



SEA (%)RangeMeanRange Mean
Extended Pieces of Work25-50
Individual Projects1-225-159
Investigations1-1043-2516
Other Forms of Assessment50-75
Exams2-2225-7547
Tests - closed book2-10510-4022
Assignments1-1655-2513
Total number of assessments6-3616

different types they used, and the weightings, over the whole year, 
given to each of these types of tasks.  Tables 6, 7, 8 and 9 show the 
teachers' responses, compared with the mandated SEA weightings for each 
type of assessment (as referred to earlier in this paper).  Only those 
types of assessments which more than 50% of teachers actually used are 
listed in the tables.  Overall, the responses indicated that, 
especially in the TEE subjects, few teachers used open book tests, 
group projects, problem solving and affective/attitude assessments, 
despite the suggestion in the SEA assessment guidelines that these 
types of assessments were appropriate.  Teachers' comments about group 
work include
"Group projects [are] not [suitable] in Year 12 only Year 11 TEE 
courses where there is not the TEE pressure."
Teacher 28, Calculus
"[I would like to] give greater emphasis to group work.  This is 
difficult when individual scores are what count for TEE and aggregates 
etc."
Teacher 26, Discrete Mathematics

Table 7
Teachers' Assessment Practice in Calculus

Type of AssessmentPrescribed WeightingNumber per yearActual 
Weighting(%)

SEA (%)RangeMeanRangeMean
Extended Pieces of Work25-50
Investigations1-633-3017
Other Forms of Assessment50-75
Exams2-2230-7548
Tests - closed book2-10510-4523
Assignments1-1555-3013
Total number of assessments5-3116

The responses summarised in Tables 6, 7 and 8 indicate that, for each 
 of the TEE subjects, some teachers are clearly outside the SEA 
 guidelines.  In all three TEE subjects, these teachers derived a major 
 proportion of the assessment (on average, nearly 50% of the students' 



 final mark) from two examinations.  None of the teachers allocated more 
 than 30% of the final mark to extended pieces of work, despite the fact 
 that the allowable maximum is 50%.  All teachers allocated at least 10% 
 to closed book tests and 5% to assignments.  

Table 8
Teachers' Assessment Practice in Discrete Mathematics

Type of AssessmentPrescribed WeightingNumber Per YearActual 
Weighting(%)

SEA (%)RangeMeanRangeMean
Extended Pieces of Work25-50
Investigations1-634-3016
Other Forms of Assessment50-75
Exams2-2235-7545
Tests - closed book2-12610-4525
Assignments1-1276-2512
Total number of assessments6-2415

Respondents were also asked to describe each type of assessment and the 
 method of administration used for each one.  Many teachers who used 
 assignments indicated that they gave validation tests after the 
 assignment had been completed at home.  The implications of this are 
 that, for some students, nearly all of their marks are derived from 
 assessments undertaken alone under test conditions.  Teachers' written 
 comments in relation to validation indicated their perception of a 
 problem with cheating, and their view that their assessment practices 
 must be rigid enough to withstand all but the cleverest cheats.  As one 
 teacher commented,
"..Too many students unfairly use outside help to complete extended 
tasks thereby negating their worth as a true measure."
Teacher 27, Applicable Mathematics

Table 9
Teachers' Assessment Practice in Modelling with Mathematics

Type of AssessmentPrescribed WeightingNumber Per YearActual 
Weighting(%)

(%)RangeMeanRangeMean
Projects50-70
Group projects2-865-6044
Tests/examinations25-35

Tests - closed book1-8410-3524
Assignments/checklists5-15



Assignments2-1254-6519
Total number of assessments8-2616

The responses summarised in Table 9 show that Teachers of Modelling 
 with Mathematics are also outside the SEA guidelines in some cases.  
 However, unlike the TEE mathematics teachers, they do use group project 
 assessments and are not nearly as concerned with students' cheating.  
 Clearly, the fact that they do not have to prepare their students for a 
 final external examination has a considerable impact on the modes of 
 assessment they use.  Despite this lack of constraint, however, there 
 is still a small group of teachers at the extremes of the ranges, 
 weightings and numbers of tasks that are of concern.

Teachers' Perceptions of the Worth of Assessment Types
The fourth research question concerned the perceptions of teachers 
 about the worth of different assessment types.  Teachers were asked to 
 rate 8 different types of assessment tasks as a poor [scored as (1)], 
 fair (2) or good (3) measure of achievement of the objectives of the 
 course or measure of the mathematical ability of the student.  The 
 assessment types given were the same as the ones listed in the previous 
 research question.  Tables 10 and 11 and figures 3 and 4 show the mean 
 responses to this item.

Table 10
Mean Response for Each Category of Measure of Course Objectives

CategoryKind of Assessment TaskSubject
ApplicableCalculusDiscreteModelling
1Exams2.982.892.752.06
2Tests2.842.872.682.28
3Assignments2.052.032.112.33
4Group Projects1.881.622.002.56
5Individual Projects2.172.122.192.71
6Investigations2.182.242.482.15
7Problem Solving2.142.292.482.23
8Affective/Attitude1.601.391.771.94

The responses summarised in Table 10 and Figure 3 indicate that, in 
 relation to measures of the achievement of course objectives, teachers 
 of the three TEE subjects rate examinations and tests much higher and 
 group projects and affective/attitude assessments much lower than any 
 other form of assessment.  This provides confirmatory evidence 
 regarding the patterns of use of different types of assessment tasks 
 revealed in responses to the previous question and the low status in 
 which group assessment tasks are held by teachers in the TEE subjects.  
 It appears that these teachers do not use group project assessment 
 because they think that it is not a good measure of the course 
 objectives.



Figure 3.Mean Response for Measure of Course Objectives

The responses summarised in Table 11 and Figure 4 demonstrate that most 
 teachers in all four Year 12 mathematics subjects rate exams, tests, 
 investigations and problems solving as good measures of mathematical 
 ability.  They all rate individual projects more highly than group 
 projects and apart from Applicable Mathematics teachers, rate 
 affective/attitude assessments the lowest.  

Table 11

Mean Response for Each Category of Measure of Mathematical Ability

CategoryKind of Assessment TaskSubject
ApplicableCalculusDiscreteModelling
1Exams2.692.792.752.44
2Tests2.652.742.642.72
3Assignments1.831.862.142.29
4Group Projects1.461.621.752.22
5Individual Projects1.942.192.252.59
6Investigations2.632.602.692.46
7Problem Solving2.782.732.672.54
8Affective/Attitude1.511.461.681.69

Although investigations and problems solving are rated equally highly 
 with exams and tests, no teachers in the TEE subjects used the maximum 
 possible weighting for investigations and problem solving.  This 
 suggests that the external examination exerts considerable power over 
 the types of assessment practices teachers engage in.  One teacher 
 commented
"[The] exam is closed book so test[s] are all closed book!"
Teacher 17, Calculus

Figure 4.Mean Response for Each Category of Measure of Mathematical 
Ability

Teachers' Desire to Change Assessment Practices
The final research question concerned the degree to which teachers 
 wanted to change the way they assessed.  The question was, "If you had 
 complete autonomy (no SEA requirements, no TEE, no school policy etc) 
 how would you assess this subject?"  A few were keen to change as 
 illustrated by this comment,
"Totally different - do you want a ten page essay???"
Teacher 5, Applicable Mathematics
The responses to this question suggest that most teachers were happy 
 with what they were doing and appear to have given very little thought 
 to imagining a world without the TEE.



Teachers' responses fell in a number of categories.  Table 12 shows the 
 number of responses which mentioned a particular category.  Some 
 responses mentioned two or more categories and were recorded in both of 
 them.

Table 12
Categories of Responses About How to Assess Each Subject.

CategorySubject
ApplicableCalculusDiscreteModelling
No change1219810
Tests and exams only14532
More problem solving/group work834-
Totally different1252
To avoid copying/cheating problems21--
Change the weightings of components2-11
Get rid of the TEE/no tests or exams13-2
Make more real world-11-

Clearly, the Discrete Mathematics and Modelling with Mathematics 
 teachers are more open to change than the other groups.  The methods of 
 school-based assessment used in the three TEE subjects are very 
 traditional, although, as indicated earlier, there is no requirement 
 for that to be so.  Some teachers were keen to implement the new 

 teaching and assessment strategies, but felt constrained by the fact 
 that students still had to sit for an external examination at the end 
 of year 12.  One Calculus teacher commented,
"...The TEE dictates the course.  Objectives such as 'Investigate' are 
rubbish when schools are judged by TEE performance and students futures 
are dependent on TEE success.  The TEE destroys the intent and 
direction of the [implementation of the new courses] of 1991/92"
Teacher 2, Calculus

The overwhelming consensus amongst the comments from teachers in all 
 TEE courses concerned the lack of time available to use problems 
 solving and investigative techniques in the classroom due to the amount 
 of content they are expected to cover in order to adequately prepare 
 their students for the TEE.

Summary and Conclusions

A number of important points can be made in summary.  First, the 
 teachers of TEE mathematics subjects are older, more experienced and 
 more likely to be males, than those in the non-TEE subject.  They are 
 more likely to make up their own assessment items, but also use past 
 TEE papers, questions from text books, SEA assessment support materials 
 and past school assessment tasks.  The most important influences on 
 their assessment practice are SEA policy and past TEE papers, with 



 school policy and a past or present Head of Department also a major 
 influence.  Exams and tests make up at least 70% of their in-school 
 assessment and they use the minimum weighting for extended pieces of 
 work.  These teachers believe that exams and tests are not only the 
 best measure of course objectives, but also the best measure of the 
 mathematical ability of their students.  It is little wonder that tests 
 and exams are the predominant mode of assessment.
Teachers of Modelling with Mathematics engage in very different 
 assessment practices to teachers in the TEE courses.  As indicated 
 earlier in this paper, the Modelling with Mathematics course is rather 
 different from the three TEE courses, with an emphasis on modelling 
 approaches and group work, and the absence of constraints imposed by an 
 external examination.  The SEA guidelines mandate that at least 50% of 
 the final assessment must be for project work, and the SEA assessment 
 support materials provide many examples of assessment tasks appropriate 
 for group work.  TEE papers are not a source of ideas or an influence 
 on assessment policy for the large majority of these teachers.  They 
 believe that individual and group projects are a good measure of the 
 course objectives, however they believe that tests and exams are a 
 better measure of mathematical ability than group projects.
The power of the TEE as the dominant force in shaping much of what 
 happens in the Year 12 classroom is strongly evident in the results of 
 the research reported in this paper.  Teachers have not taken the 
 opportunity to change their assessment practices with the introduction 
 of new courses, and are unlikely to do so unless the external 
 examination is removed.  
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