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INTRODUCTION 

The difficulties which our pupils encounter in learning science and mathe
matics will be familiar to all teachers in Fiji and the South Pacific. One of the 
aims of new science and mathematics syllabuses has been to increase pupils' 
interest in and enjoyment of these two subjects; yet in many South Pacific 
countries pupils still seem to perform less well in those two than in other 
subjects in the curriculum. In this paper I will attempt to analyse some of the 
reasons for pupils' difficulties in science and mathematics, from the 
perspective of their social environment. What effect does his upbringing and 
society have on the pupil who is attempting to learn science and mathematics? 
This is the question which I will try to answer in the Fiji context and from my 
own experience in Fiji; I believe that many South Pacific science teachers 
will find much in common with what follows. 

THE NEW CURRICULUM 

Following the efforts of the UNESCO/UNDP Project in Fiji from 1971-75, 
and further development by the Curriculum Development Unit of the Fiji 
Ministry of Education, there is now a science curriculum which pays more 
attention to the processes of science education than to mere content or 
knowledge of science. Specifically, the new syllabus has attempted to 
provide a structured programme with a thematic approach to science. It 
gives more opportunities for activities for the learners, is suited to available 
resources, and attempts to be more relevant to the needs of the pupils. One 
of its stated aims is " to give the likely Form 4 leaver a good all-round 
terminal course". 

PUPILS' DIFFICULTIES 

Summaries of class results in internal assessments and Fiji Junior examina
tions in the two schools where I have recently been teaching, namely Saqani 
and Bulileka, give an indication of the problem which our pupils face in 
science and mathematics. 
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In 1976, the Form 4 at Saqani obtained an average internal assessment of 
36% and an average Fiji Junior mark of 40% in General Science (the old 
programme). Only 9.6% of the class passed the whole year's work, and 
16.1% passed General Science in the Fiji Junior exam. The mathematics and 
science marks were the lowest of all the subjects, and compared with an 
overall pass rate of 54.8% in the Fiji Junior Examination. 

1977 was the first year at Saqani for a class to have reached the Form 4 
programme of the new Basic Science course which had begun in Form 1. 
There was a shortage of some pupils' books, but in general the equipment 
required was available. But once again results were poor, with an average 
mark of 35% for the internal assessment and 48% for the Fiji Junior. Only 
36% of the class managed to pass the Basic Science paper, compared with 
68% who passed the Fiji Junior Examination overall. Low marks were also 
evident in mathematics. 

During 1977 I moved to Bulileka Secondary School, an urban school with 
over 600 pupils, containing two well equipped laboratories and a well-staffed 
science department. Nevertheless, the story at this school was the same, as 
the following table of results in the 1977 examination in Form 3 and Form 4 
shows. 

1977 EXAMINATION - FORM 3 

English 
Lang. 

Average Mark 42 

No. of Passes 5 

1977 EXAMINATION -

English 
Lang. 

Average Mark 48 

No. of Passes 12 

English Maths 
Lit. 

47 28 

13 1 

FORM 4 

English Maths 
Lit. 

56 36 

16 2 

B.Sc. 

39 

2 

B.Sc. 

45 

7 

Hist. 

39 

5 

Geo. 

47 

8 

Needle or 
Woodwork 

41 

5 

Hist. Needle or 
Woodwork 

48 50 

10 8 

Here again we see that the average scores and the number of passes are 
lowest in science and mathematics, compared with other subjects in the 
curriculum. 
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ATTEMPT TOWARDS IMPROVEMENT 

The poor science and maths results in particular and in other subjects 
generally at Saqani encouraged me to look for ways to improve the situation, 
and during the early part of 1978 the following steps were initiated and 
supported by the School Committee and the Principal. 

1. A simple science laboratory was constructed. 

2. More equipment and teaching aids were purchased to enable experiments 
to be undertaken by smaller groups of pupils. 

3. Teachers met more often to discuss and review teaching methods, and 
to consider evaluation strategies. 

4. In collaboration with other civil servants in the area, and particularly the 
Medical Officer (Saqani), we visited communities near the school to 
discuss matters concerning child rearing and the role of parents and 
teachers in children's education. 

5. Visits to the school by officers from the Medical and Agriculture Depart-
ments were arranged to coincide with science units on 'Reproduction', 
and 'Man and his Influence on the Ecosystem'. 

6. The timetable was modified to give a little extra time to science and 
mathematics. Provision was made to allow pupils some time to work on 
their own, and more emphasis was given to art and craft, physical 
education and also certain other subjects like woodwork, simple engin
eering, sewing, cooking and music. 

In spite of these efforts, however, the 1978 science and mathematics results 
were still poor. Perhaps then the difficulties are due in part to the pupils' 
cultural and social background, or to the economic or behavioural patterns 
of their societies; it is to an examination of these factors which we now 
turn. 

CLASS PARTICIPATION 

Social and Cultural Factors 

The Science curriculum is based on the principle of 'learning by doing'. The 
emphasis is on individual or small group work, where the pupils either try to 
learn on their own, or participate in various types of activity groups. They are 
expected to ask questions, to investigate situations and draw conclusions. 
Teachers, perhaps, tend to assume that pupils can do these things without 
any help. 

Let us first consider how these pupils have been brought up. In Fijian 
society, for example, participation in decision-making develops through 
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recognized stages; children are not involved in it at all. Nor do community 
and family elders encourage questioning by children. Such a background, 
therefore, is unlikely to lead to responsible or responsive participation; it is 
more likely that the children may be tempted to take advantage of the 
situation and 'play around'. 

In Indian societies, on the other hand, children will only experience partici
pation through their own family work. If the work is communal, then it will 
be closely supervised by the parents. This hierarchical allocation of tasks, to 
which the children will have been subjected from early childhood is a far cry 
from the concept of the individual and peer participation which we expect of 
pupils in science activities. Moreover, any peer groups outside school will 
usually be formed in a secret manner, with aims which the children keep to 
themselves. 

Apart from upbringing, another fact which militates against pupil participa
tion is something which I will call the 'malua' — or unhurried attitude. In 
Fijian society, people often gather in large numbers for a communal task, 
but the actual work may only be done by a few, while the rest of the group 
just move around with this 'malua' attitude. Of course, in addition there are 
chiefs, or Turaga ni Vanua', but in such a situation many people are 
anxious to demonstrate that they are free, and cannot be forced to work, 
even if co-operation is presumed to exist among them at the village level. 

In rural schools, and especially when children in primary and secondary 
schools mix freely with adults, or even join adult groups, a pupil will often 
assume the 'malua' attitude in science lessons. This may be to demonstrate 
to his peers that he has become part of adult society and therefore wants to 
assume the role of some of the adults he sees — that of not organising or 
helping, but letting others do the work for him. 

Or reluctance to participate by the pupil may be evidence of resentment that 
the teacher does not know or care enough about himself and the 'other side' 
of his life style. This attitude is frequently directed against lady teachers or 
expatriates. 

The above remarks apply particularly to Fijian pupils, but in my work with 
Indian pupils I have observed a similar attitude, particularly among female 
students. The level of achievement in theoretical science lessons by the two 
sexes seems to be about the same, but in class activity and participation the 
males often appear to be more actively co-operative. This difference appears 
to relate to the role that Indian girls play in their homes. 

Such social and cultural factors seem to indicate that we are probably 
expecting too much if we assume that pupils will participate actively in their 
science lessons without any help from us. In general their upbringing and 
traditions are likely to militate against responsiveness. So teachers must 
prepare them to work on their own and try to encourage them to participate 
actively in small group and full class discussions. 
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Other Factors 
A number of other factors can reduce the effectiveness of group work and 
class participation. Among these are: 

1. shortage of equipment, which makes the groups too large, or forces the 
teacher simply to demonstrate an experiment to the whole class; 

2. confined working space and laboratories; 

3. the unfamiliarity of the concepts or the difficulty of the language involved; 

4. a negative attitude towards the teachers, particularly towards lady 
teachers or foreigners; 

5. work that is already so familiar to the pupils that they become bored; 

6. assignments that have been inadequately explained and therefore appear 
to the pupils to be 'too difficult'; 

7. resentment that not all their peers are equally involved in the work. 

FIELD TRIPS 

Problems may arise in field trips, or in lessons held outside, because, from 
the pupils' standpoint, the teacher may seem 'alien' when seen in the pupil's 
known environment. Or the pupils may miss the most important aim of the 
trip. To avoid this problem, there must be careful planning and attention to 
the aims of the visit; pupils need to feel secure in knowing what they are 
looking for — 'guided observation'; though one would hope for a little 
inspired 'free' observation, as well! 

If the teacher can create the material which is to be demonstrated during the 
visit, then this is often more effective. For example, I used to have a garden 
of my own in which were planted food crops like dalo and cassava, the 
same as the local community. My garden contained several different plots, 
demonstrating the various ways of growing a crop. 

In the first place this provided examples of a number of concepts in the 
science lessons, such as mulching, fertilising, spacing, irrigation, 
productivity and so on. Secondly, it was directly related to the children's 
own experience, thus providing a link between science and reality. Finally, it 
provided something for my kitchen! 

QUESTIONING 

Questioning is another fundamental aspect of learning which we try to 
encourage in science teaching. But here, too, the responses are often un-
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satisfactory. If there are questions at all, they may be irrelevant, or simply 
asked in order to draw the attention of the teacher to the pupil. 

Once again the reason is perhaps related to the way in which South Pacific 
children are brought up to address their elders at home. In many societies 
here, including Fijian, no kind of questioning is encouraged at all. 

REASONING 

The idea of many new science courses is that children learn by actively 
taking part in the work and then reasoning out their findings. This develops 
their intelligence and helps them to learn more effectively. Science teaching 
is trying to move away from learning the body of knowledge by passive 
absorption; instead, there is an effort to probe the child's understanding by 
questions like: 

"Why did this happen ?" or 

"From the activities you have done, can you explain what ? 
and why?" 

Such questions require our children to apply both knowledge and reasoning 
skill. 

Yet here, too, his society will have had an effect on the pupil. With Fijians, 
for example, reasoning is neither expected nor encouraged in childhood or 
even in adulthood. 

For example, if a person wants some money for a trip to Suva or Labasa, 
and seeks to borrow it from another person or from the co-operative, he will 
always be able to give 'a reason' as to why he does not have the money in 
the first place. But, 'the reason' will be merely a matter of fact — or fiction 
— not the result of reasoning. Another example is when a child is asked at 
home to get some salt from his 'Momo's' (uncle's) house. If the giver tries 
to find out the reason for the lack of salt, and if he asks such questions 
every time the child goes to borrow something from him or the family, then 
sooner or later he is going to be branded as a bad or mean 'Momo', and 
usually the child will not want to go there for any reason, least of all to help 
him in his chores! 

Thus the child whom we are teaching is not brought up in a world where he 
is expected to reason things out; nor does he take kindly to being subjected 
to constant questioning and the need for reasoning. He has played a certain 
role at home when asked to borrow something from his 'Momo'; he is now 
expected to play a similar role in activities in a science lesson. Will he not 
resent our questions in the same way that he resents the questions from the 
mean 'Momo'? 
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CONSERVATION 

Several writers have made studies of conservation of mathematical concepts 
by pupils in South Pacific countries, along the lines proposed by Piaget. 
These include Prince and Metcalfe. In New Guinea, Prince conducted tests 
for conservation for length, weight, volume and area, and summarised his 
findings by saying that: 

"Conservation of the physical quantities had by no means been achieved 
by the end of the primary school career by many of the children tested. 

Furthermore, while there was some evidence that the Form 1 high school 
programme did assist in the attainment of conservation there was rela
tively little evidence of improvement beyond Form 1, and it appears that 
a significant proportion of Form III students were by no means con
serving fully in the five fundamental physical quantities. This in itself 
offered some explanation for part of the difficulty which science teachers 
appeared to be encountering in high schools."1 

Similar studies undertaken by Metcalfe in 1975-1976, assisted by some USP 
students are summarised in the following table: 

Concept 

number 

length 

substance 

area 

volume 

AGE WHEN MAJORITY OF CHILDREN CONSERVE 

Urban Sample 

7 

10 

12 

13 

13 

Rural Sample 

8 

older than 10 

older than 10 

— 

— 

Metcalfe also noted that a number of topics in the present secondary school 
syllabus, and in particular, area and volume, are introduced before the 
majority of pupils in the corresponding age group are conservers in that 
topic.2 

Among the reasons why the attainment of conservation by our children in 
some concepts is delayed we could list the following: 

1. Young children are not given enough activities, related to conservation 
skills. Encouragement, too, is needed from the village elders and adults 
in the child's environment. 

49 



2. The traditional beliefs which are instilled into our children at an early 
age do not encourage enquiry and creativity. On the contrary, beliefs 
are maintained by fear; any questioning or hypothesising will "anger 
the spirits". 

3. The games that children play and theitoys which they use do not often 
relate to numbers. Moreover, they rarely hear their parents talking in 
quantitative terms. Generally they will hear only "e so" , meaning a sum 
anywhere between 1 to 100 or 1000, depending on the context. 

4. Some mathematical concepts are not present in some South Pacific 
environments. For example, children living in the islands of Viwa in the 
Yasawas or Vatulele will only have coconut trees or other trees to relate 
to concepts of 'height' and 'vertical', because these islands are completely 
flat. Children living on flat atolls, as in Kiribati or Tuvalu, presumably 
have the same difficulty. Perhaps the opposite will be true for children 
who are brought up in the interior of Viti Levu or in places like Saqani, 
in the Lomaiviti group or Kadavu. Here it is very mountainous, and there is 
little flat land. Most of these children have farms and play areas in hilly 
terrain, and so may not be able to relate the concept of 'how much' 
land is occupied to an area drawn on a flat sheet of paper. 

The consequences of these considerations for the science teacher are 
likely to be profound. It is not surprising that our pupils have considerable 
dififculty with concepts such as mass, weight, density and forces 
(frictional or gravitational), even up to Form 5 and 6 levels. Other 
problems relate to logical operations, classification, physical causality 
and transference, as Prince noted in his book. 

LANGUAGE 

Many South Pacific pupils find difficulty even in learning in their mother 
tongue through which they communicate with others in their own society. 
But much of the teaching and learning in South Pacific schools is conducted 
in a second or even a third language. This is obviously a tremendous handi
cap for our children. 

Even more fundamentally, a difference in language can represent a difference 
in thought patterns between two cultures. Consider, for example, the 
statement: 

" A is greater than B, and B is greater than C. Therefore A is greater than 
C, or C is less than either A or B." 

The village language is rarely concerned as to whether or not A is greater 
than C, and even less with the actual qualitative difference. If. however, the 
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phrase is required in say, Fijian, then the term "vakalaHai" will probably be 
used. But this can mean a little less or a little greater, differing by an un
quatified amount. 

With those of us who are teachers, years of formal education have un
consciously changed our own perceptions, and we must learn to bridge the 
gap between the teaching language and the thought processes of our 
pupils. 

WHAT CAN WE DO? 

From the points which have emerged in this paper it will be apparent that 
knowledge and understanding of the students' background is of crucial 
importance. The teacher must be able to put himself in the student's place, 
and see the world as the student sees it. Here are some more specific 
points. 

1. The teacher's attitude is of fundamental importance. We must be on the 
alert for children's difficulties, and try to understand them. The aliena
tion between life-styles and the conveying of superiority to the child are 
particular dangers. We must not forget that we met the same problems 
in our own childhood. We must quietly help wherever we can. I still find 
that each day in school a new problem arises, no matter how well I have 
done the day before. Perhaps, too, more assistance can be made 
available to science teachers in future, to help their professional growth. 

2. In view of the many fundamental difficulties which our pupils face, it 
would be wise to decrease the amount of material to be covered, parti
cularly in Forms 3 and 4. It is better to ensure a good understanding of a 
few relevant topics than to present a wide range of material which the 
pupils cannot properly grasp. 

3. Time could be saved by allowing an element of choice in existing 
courses. This would enable schools in different communities to choose 
topics relevant to their own situation. 

4. Elementary science courses in primary schools could be further develop
ed to encourage creativity from the very beginning. For example, the 
child could be provided with blocks. If he then builds a house, such 
questions could follow as: "Whose house is it?" "What do they plant 
around it?" "How often do they clear their compound?" This could lead 
to a discussion of plant and animal life, nutrition, hygiene, ecology and 
so on. 

5. Each topic of the course must be carefully related to the pupils' every
day life and environment. 
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6. An aspect of educaiton which tends to be neglected is moral education. 
This should be reinforced throughout the curriculum. This does not 
mean forcing Christian or other religious principles in all our schools for 
all our children, for they have their own religion, which we must respect. 
Rather, we should teach science in such a way that principles and ethical 
codes are respected. Caring for people and the environment are very 
important. Let us not forget that one of the most beautiful aspects of 
learning science is to love, care for and preserve as much as we can of 
our natural heritage. 
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