
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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can be installed provided the copyright is 
displayed. The software is rated as very good 
(CEC, 1993). 
Investigating Quadratics 

Often algebra has been equated with the concept 
of brevity (Flanders et al, 1975). While algebraic 
notations used can be of shorthand in nature, 
oversimplification and use of rules may make 
the topic seem to be lacking in meaning. 

Teachers and students spend numerous hours 
studying various quadratic functions. Graphing 
quadratics requires the student to first complete 
the square and then determine the amount of 
horizontal or vertical shifts. The turning point 
as well as the x and y intercepts also need to be 
known. Graphs can then be sketched. The 
approach is very abstract and requires the 
learning of algebraic rules and manipulating of 
the quadratic equation. The task is not easy and 
experience has shown that for many students it 
becomes boring after a while. 

How does one study the characteristics of quadratic 
equations and their graphs? The computer and 
the worksheet titled INTRODUCING QUADRATICS 
was used to investigate the above question by a 
group of 16 in - serv ice secondary school 
mathemat ics teachers recently. The teachers 
represented the major ethnic groups in Fiji as 
well both sexes, and were either from rural or 
semi-urban schools from different geographical 
regions in Fiji. 

They worked on the computer through a prepared 
worksheet which would normally target either 
Form five or six students in Fiji. While the 
instructions and the exercises were self-
explanatory, the author played a key role in 
facilitating student learning. 

Often, the starting point of studying quadratics 
is by drawing the graph of y = x 2 . If we consider 
the general equation y = ax 2 then a is the 
coefficient of x. The question is, how will 
changes in the value of a affect the shape and 
the slope of the graph for positive and negative 
values of a ? 

Figure 1 displays the results obtained by entering 
and plotting a few functions in the computer. 
The equations on the screen are not labelled and 
it is not a wise idea to plot too many graphs on 

the same screen. A printout is easily obtained 
and the screen can be cleared to make a fresh 
start. Further variations to the equation y = ax 2 

can be studied. Adding a constant c results in 
the general quadratic function y = ax 2 + c. What 
change will be produced by varying c and 
keeping a constant? 

Figure 2 shows that the constant term c 
produces an upward or a downward shift of the 
graph by c units. The figures illustrate the 
symmetrical nature of the graphs; in the above 
cases, the line of symmetry is the y-axis. 

Further extensions to the previous general 
equation are possible. Figure 3 illustrates the 
effect produced by the software package for the 
general equation of the form y = a(x-h)2 + d. 
There is a shift of h units in the horizontal 
direction. A positive h produces a shift to the 
right while a negative h produces a shift to the 
left. The value of d signifies an upward or a 
downward shift. Careful examination will reveal 
that if a is positive, then (h,d) is the lowest point 
on the graph. On the other hand, if a is negative 
then (h,d) is the highest point on the graph. 

The Way Forward 

The in-service teachers felt that the above 
approach would build a sound intuitive introduction 
to the topic. It would lay a foundation for the 
students to build on when a more rigorous 
approach to the topic is encountered. The 
exercises through the computer can lead to 
student discoveries, which enhances the 
effectiveness of learning as well as creating a 
good awareness of the characteristics of 
quadratics. The above assumptions could be 
verified through trial runs with senior secondary 
students. This would provide feedback on the 
procedures used. 

Many teachers taking the in-service programme 
agreed that one possible way to proceed was to 
give the general quadratic function y = ax 2 + bx 
+ c a more formal treatment. Completing the 
square will produce the equation y = a(x-h) 2 + d. 
This is exactly what has already been examined 
using the software programme on the computer. 
Familiarity with the topic develops further 
confidence within the students. 
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Further analysis will show that h = -b/2(a) and d 
= (4ac-b2)/(4a) and that (h,d) will form either 
the highest of the lowest point on the graph. The 
idea of the turning point may be introduced 
next. 

Conclusion 

Many topics in secondary mathematics are taught 
at a symbolic level instead of a mainly concrete 
experience approach adopted at the primary 
level. The gap created by this can have adverse 
effects on mathematical learning. 

Technology gives us the opportunity to bridge 
such a gap. Not only is teaching simplified, but 
a well-selected software package is an example 
of a modern technological tool which adds a 
new dimension to the teaching of complex topics 
in mathematics. Such a package can enable 
pupils to operate in an interactive and 
explorative type of environment. One must, 
however, be careful when computer-assisted 
learning is to be promoted. Arnold, for instance, 
warns 

....there is enormous potential for a computer 
technology to enhance the teaching and learning 
of mathematics in numerous ways. At the same 
time, the use of such tools needs to be 
approached thoughtfully and, in some ways, 
with caution..... While the potential for 
improvement to learning are clear, there is also 
evidence that misconceptions and errors can 
result from their careless use (Arnold, 1991,79). 

Teachers, curriculum writers and educators in 
Fiji can constantly seek new approaches which 
could be successfully incorporated into the 
curriculum and the methodology. 
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Figure 1 : Graphs of the form y = ax2 
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Font(X) - -x^2-5 Figure 2 : Graphs of the form y = ax 2 + c 
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_ Figure 3 : Graphs of the form y = a ( x - h ) 2 + d _ 

APPROACHES TO TEACHING AND 
LEARNING IN MATHEMATICS 

Peter Etches 

Editor's Note: This article is adapted from a 
foreword to a mathematics curriculum document 
written for the Cook Islands situation. It was 
felt, however, that many of the points would be 
of interest to and possibly applicable in other 
Pacific countries. 

Modern educational research has shown 
conclusively that students are much more likely 
to learn and retain the learning of a new concept 
or skill when they are able to make meaningful 
mental links with previously learned concepts or 
experiences. In the context of learning mathematics 
this means that the teacher should: 

• find out what the students have 
already learned in earlier years and use 
this as the basis for new learning. 

• provide a framework for the new 
learning to occur. 

The discovery of what students have already 
learnt is perhaps best achieved through the use 
of short Placement Tests, which can identify the 
skills and concepts that students already possess 
and hence determine the starting points for their 
teaching programme. 

The provision of a framework for new learning 
to occur could be regarded as the major and most 
significant change from most current Mathematics 
programmes. The Mathematics that we want our 
students to learn should be introduced within a 
framework of familiar everyday experiences that 
are real and meaningful to the students, and to 
which they can readily relate the new skills and 
concepts. It is to this end that each Achievement 
Objective commences with the phrase "Within a 
range of meaningful contexts, students should 
be able to: " 

Most of the suggested student activities, particularly 
those listed in the Supplementary Activities draw 
upon the sorts of experiences and environment that 
are already familiar to the student Many concern 
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