
this is to occur is not yet clear. The local 
curriculum writers continue to prepare some 
draft materials in English, but little is being 
done in French. For the current Government, 
political and economic difficulties have taken 
precedence, and discussions on education policy 
generally have had to take a lower priority. 

There are some unusual difficulties here for 
curriculum developers, but also some bright 
spots. Teachers who are excellent in their own 
classrooms despite the physical difficulties. 
Teachers who want to see curriculum revision 
and are prepared to put in the time and effort. 
Writers who are keen and dedicated, but need 
the resources, time and advice. 

ASSESSMENT: MORE THAN JUST 
M A R K S 

Barend Vlaardingerbroek 

Editor's Note: The following is a response to an 
article in Volume 3 Number 2, by Peter Davies 

While peter Davies' article Time for Internal 
Assessment as Part of Your Course Programme? 
(Davies, 1994) raises a number of valid and 
important points in relation to Internal 
Assessment (1A), it also alludes to some 
epistemological misconceptions concerning 
assessment in general. and fails to come to grips 
with what is arguably the most contentious IA 
issue of all - the problem of interschool (and 

What Does a Mark Mean? 

Peter Davies' John scored 60% for one 
assessment instrument, 70% for another and 
80% for a third; but to ask whether John is a 
"60% student, an 80% or perhaps a 70% 
student" is a meaningless question without 
reference to the absolute standard represented by 
each score, and/or the performance of the cohort 
of which John is a part. It may well be, for 
instance, that John's 60% represents the best 
score in a cohort of 150 at a large school, and 
that his 80% placed him at the bottom of that 
cohort in a simple mastery-type exercise in 
which he managed to clear only the first two of 
five hurdles. 

There are statistical means for dealing with this 
quandary. But if John's school is one of several, 
or several hundred, teaching a course at a given 
level but not using common assessment 
instruments, who is to say that there is any 
comparability between John's school and any 
other given school in terms of the level at which 
the course is taught, or the difficulty levels and 
skill-area emphases of the assessment instruments 
used? John scored X% and the average was Y% 
but - "So what?" 
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The need for External Moderation 

It is this last consideration that constitutes the 
most powerful argument for external assessment, or 
at least for the external moderation of IA scores, 
a critical issue overlooked by Peter Davies' 
paper. Three moderation systems used in the 
Pacific come to mind: 

• External examination performances can be 
used to statistically moderate an IA input 
into summative score compilation. In Papua 
New Guinea, for example, the final School 
Certificate score for a candidate is arrived at 
by combining a standardised score arising 
from the candidate's performance in the 
external examination with a moderated IA 
score (each out of 50). However, this 
procedure still tells us nothing about the 
comparative IA practices of different schools. 

The use of external examination results 
generated by a cohort in one year to produce 
pools of IA grades which schools can allot as 
they see fit in the next. This is how the New 
Zealand Sixth Form Certificate works: the 
previous year's external School Certificate 
performances of the students are used to 
generate pools of SFC grades for the following 
year on a school-by-school basis. Again, the 
problem is that we know nothing about how 
those SFC scores are arrived at, or how we can 
compare a given grade in a given subject 
between schools. 
• A reference test may be used to statistically 

moderate IA scores. Under the ROSBA 
s c h e m e in Q u e e n s l a n d , for e x a m p l e . 
Tertiary Entrance scores were compiled by 
a d d i n g toge ther IA s c o r e s that had 
been modera ted by the A u s t r a l i a n 
Scholastic Aptitude Test (ASAT). This not 
only raises yet again the issue of interschool 
comparability in assessment practices, but 
also introduces the issue of the nebulous 
relationship between so-called "tests of 
genera l ab i l i t y" and s p e c i f i c subject 
outcomes. 

It is essential to realise that statistical 
moderation procedures use schools as units, and 
not individual students. It is quite possible for a 
student to be near the bottom of the rank order 

for the external examination, and near the top 
for the IA component. 

The "IA-All-The-Way" Con 

This line of discussion brings us, of course, to 
the broader i s sue o f norm-referenced 
(NR) assessment vs criterion-referenced 
(CR) assessment. IA tends to begin as an 
inclusion in an assessment regime, and then to 
initiate a move towards a wholly CR system. 

At first glance, CR makes sense: students are 
assessed in terms of their achievement of 
defined skill criteria. CR is essentially the 
assessment regime in place for getting an 
automobile or a pilot's licence: the skill criteria 
are easy to define, as are the steps required to 
achieve them, and indeed the outcomes (e.g. the 
aircraft takes off, as opposed to ploughing into 
the fence at the end of the runway!) Dentistry 
and surgery, to name just two professions, work 
much the same way. 

But there are no (or very few) such clearly-
defined processes or products in school subjects 
that form part of a broad, general education. 
Certainly there are definable stages of competence 
in some subjects, such as mathematics: for 
example, one stage may be defined as the ability 
of a student to add columns of 4-digit numbers, 
another as the ability to manually calculate 
square roots, etc. When it comes to multi -
disciplinary, multi-skill subject such as Geography, 
we run into more serious problems. How many 
specific criteria would we need? Scores? 
Hundreds? 

And at the end of the day, we still need to come 
up with a single score or grade. Suppose we are 
faced with two students who both have a `C` 
grade (on an A-E scale) in Grade 12 Geography. 
So what? It may be quite possible that what the 
one is good at, the other is dismal at. (This is 
also a problem with NR examination-based 
systems, but CR proponents will often argue that 
this is one area IA is supposed to ameliorate. It 
doesn't). 

Ultimately, CR is a con for most, if not all, 
school subjects, as an element of NR inevitably 
creeps into the definition of criteria. Running a 
4-minute mile is strictly CR, but the reason for 
the selection of 4 minutes as opposed to 14 or 40 
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is that most people cannot hope to ever achieve 
it. There are no prizes for mediocrity, and a 
mediocre level of performance is one that 
everyone, or almost everyone, is capable of. 
Similarly, if an IA assessment schedule resulted 
in 95% of the students being awarded with an 
`A' grade, the school would be told by the 
education authorities to tighten up their criteria 
(one would hope); if 95% end up with an `E' 
grade, the school would be ordered to loosen up 
those criteria. Left to such check-and-balance 
devices, CR tends to end up with a final 
summative grade distribution strikingly close to 
that which would be arrived at by NR methods-
which makes one wonder, "Why bother?" 

The most compelling argument for an IA component 
in summative assessment is, Peter Davies rightly 
points out, the need to assess skills other than those 
gauged by traditional pen-and-paper examination 
type instruments. But the problem remains as to 
how to ensure that there is some comparability 
between schools, and even between classes in the 
same school. 

The author's personal preference is for the first 
of the three models of moderation noted earlier, 
viz the statistical moderation of IA scores by 
those students' performances in an external 
examination. At the same time, there needs to be 
ministerial/inspectoral control over the assessment 
schedules used by schools, and the level of these. 

Research Notes on Assessment Schedules 

The relationship between IA assessment schedules (in 
terms of what assessment instruments are used, and 
what weighting these are given) and student learning 
is an under-researched area which the author is 
particularly interested in from the perspective of the 
internal qualitative efficiency of education. 

Assessment schedules can act as important 
indicators of trends in assessment philosophy, 
and the classroom presentation of academic 
subjects. Research carried out in 1986 on a 
sample of 57 schools by this author on the 
compilation of Sixth Form Certificate science 
scores in New Zealand following the abolition of 
the University Entrance examination in 1985, 
for example, showed that there had been a 
statistically significant decline in the weightings 
of examinations and tests (from a mean of 
76.1% to 63.9%), with corresponding significant 

increases in the weightings of practical-based 
instruments (from a mean of 14.0%to 20.8%) 
and projects/field trip reports (from 2.2% to 
4.6%), while there had been no statistically 
significant changes to the weightings of 
assignments and `other' (including affective) 
instruments (Vlaardingerbroek, 1988). The new 
sixth form assessment regime had therefore 
brought about a more balanced approach to the 
compilation of sixth form science student 
performances, particularly with reference to the 
place of practical work, which would 
presumably also indicate a shift in science 
classroom emphasis. 

Empirical research can certainly provide strong 
guidelines as to which IA procedures should be 
used in various subject areas. In recent research 
carried out on School Certificate Science IA in 
Papua New Guinea by the author, it was found 
that there was a positive correlation between the 
weighting of practical work in schools' 
assessment schedules and their students' mean 
performance in an external examination, while 
there was a negative correlation with the 
weighting of tests, and no correlation with that 
of assignments (Vlaardingerbroek, 1995). All 
other factors equal, it was calculated that a 
school which places a 25% weighting on IA 
instruments arising from laboratory work, can 
expect its students to perform 3.0% better on 
average in the external examination than a 
school that places no IA weighting on lab work 
at all. The research revealed the fallacy inherent 
in approaches that use IA merely as a series of 
trial runs for the exam. 

In both the New Zealand and Papua New 
Guinea research, great variations between 
schools was revealed. With improving teachers' 
qualifications and professionalism, there is almost 
invariably a move towards greater school-based 
control over assessment, particularly at the middle 
and upper secondary levels. But the price is a 
common standard, and few if any systems seem 
to have come up with - or made much effort to 
devise - a series of common yardsticks. 

Concluding Remarks 

The case for the inclusion of an IA component in 
summative school assesment is a compelling one, 
but before moving on to the practicalities of IA, it 
is important to address the pivotal issues of 
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comparability between different assessing agencies' 
IA procedures and their outcomes. A mark, score 
or grade in itself means absolutely nothing, thereby 
necessitating either the definition of absolute 
standards in relation to the awarding of marks, or a 
statistical technique to translate scores or grades 
into a candidate's relative position in a large 
cohort. While the former may be more intuitively 
appealing, taking this approach `all the way' raises 
intractable problems of comparability, and tends to 
end up reflecting norm-referenced final score/grade 
distributions anyway. The best assessment 
approach is probably one that gives external and 
internal assessment modes equal or near-equal 
weighting in summative assessment, but external 
moderation by a common examination remains 
essential. To this needs to be added the importance 
of controls over schools' IA schedules and the 
nature and level of difficulty of the instruments that 
feature in these. 
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USING THE COMPUTER TO LEARN 
MATHEMATICS: INTRODUCING 

Kamlesh Prasad 
Fiji College of Advanced Education 

Introduction 

The role of computing in the mathematics 
curriculum has been controversial. Rogerson 

explains, however, that in future, computers will 
"enhance the mathematical curriculum by 

restructuring the context and approach to the 
subject" (Aora, 1992). 

The National Council for the Teaching of Mathematics 
(NCTM) has recommended the use of computers in 
mathematics at all grade levels in the United States 
(Reys, et al, 1992). There is evidence of the influence 
of computers in Australian mathematics classrooms 
as well (Aora, 1992). In 1988, Horsley had already 
predicted the possibility of computer usage in 
education in the South Pacific countries (Horsley, 
1988). 

These trends are also evident in Fiji. The 
introduction of computers in Fiji schools is bound 
to have implications for curriculum development 
and classroom practice. Computers can change 
the way topics such as calculus, statistics, 
geometry and algebra, as well as a host of other 
subjects, are taught. There is already provision for 
computer awareness and computer programming as 
part of the senior level secondary mathematics 
curriculum. The availability of many software 
programmes from the Computer Education Centre 
(CEC) gives further opportunities to curriculum 
developers and teachers to improve the quality 
of the teaching and learning of mathematics. 

This paper discusses how some investigations 
can be carried out in algebra using the graphical 
software package GRFX2. Such a package is an 
important tool to expose students to richer 
examples in algebraic and graphical analysis. It 
is also a new and an interesting means of letting 
students approach the topic of quadratics. The 
GRFX2 package is available free from CEC and 
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