society, where the way forward is often perceived in terms of a move

back to traditional values, the situation is even more complex.

6. AN ABORIGINAL VIEW OF REALITY

Aboriginal children grow up in a society in which the system
thatlcontrols.the economic realities of life are based on relation-
ships between people rather than relationships between quantities of
money, time, goods and other services as it is in the MT culture.
Bain in Christie (1985, p.9) has described it as ‘'interactional'
rather than ‘'transactional'. Thus, Aboriginal children are much
better at talking to establish personal relationships with their
teachers than they are at talking to transact knowledge in;ide the
classroom. The environment in which people;live is also grounded in
such interactional relationships which extend back to the Dreamtime
and relate Aboriéinal people to the land and to the dominant features
of the 1land. Hence, questions 1like, 'How much land?' are imma-
terial. Instead, people focus on the relationship between a parti-

cular group of people who are 'owned: by the land.

6.1 A Concern for Quality

In such a society the emphasis is not on the quantity of the
relationship but on the quality. Rudder (1983) examined the classi-~
ficatory systems, the evaluative systems and cognitive structures of
the Yolnu people of Northeast Arnhem Land. He used the term ‘quali-

tative thinking' to describe the way Yolnu people reflect on their



world. For example, Aboriginal people, when talking about what
»English speakers would think of as length - wﬁich signifies a quanti-
tive appraoch to the attribute - focus instead on quality. Thus, the
quality ‘'shortness' (gurriri) may be noted. Unlike English, that
sees 'shortness' as part of a continuum that extends from 'short' to
‘long', Yolnu see the quality ‘'shortness' as being discontinuous and
so quects are either ‘'short' or they are ‘'not-short' or a non-
expression of the quality ‘short'. Once the initial assessment of
the quality has been made the second choice is tq do with describing
the quality of that quality. Thus, something that is perceived as
being short can be further qualified as very short or moderately

short (Rudder, 1983, p.36).

Such knowledge has a place in a bilingual school for it
enab1e§ children to recognize and reflect’ on their own particular
view of reality. It may provide a bridge to English as children can
add the English word to the concept of shortness already developed -
though care should be taken to ensﬁre that the situation is one that
speakers of both languages perceive in terms of shortness. However,
it may e inappropriate to continue to use the vernacular terms when
the comparison between 'short' and 'long' is being stressed. That is
a particularly western way of looking at reaiity and reflects our
concern with quantifying. Aboriginal people may, of course, be happy
for their language to be used in this way, but such decisions need to
be made after lengthy negotiation when all the participants concerned
are conscious of the subtle but significant differences in the way
language is used. (See MAS: Stage 1 for a more lengthy discussion on
using Aboriginal terminology as a basis for acquiring the comparative

measurement terms of English.)



Rudder (1983, ch.3) points‘ out, however, that this way of
classifying the world according to quality exténds into the mathemati--
cal strand we call number. He claims (and my experiences would
support that claim) that traditional number words for one, two and
three are not the basis of a counting system but rather reflect the
cardinal quality of the number. The more extensive number system
(based on rulu or the group of five turtle eggs given to participants
after a turtie egg hunt) that has emerged - or been recognized
(Harris, J., 1982, p.l69) - since the introduction of bilingual
education, further supports his claim, for again it is a system that
focusses on the cardinal rather than ordinal quality of the number
{Rudder, 1982, p.87). Hunting (1985, p.19) queries the place of such
a system in a school which aims to develop the Western understandings
of number. The solution, it seems, is to recognize the system for
what it is and use it wvhen appropriate for Western mathematics.
However, as such knowledge reflects the way Yolnu people view
reality, it should be included in the school program as part of the
strand related to Aboriginal knowledge and culture. Hopefully, it
would be part of an integrated Aboriginal studies program which would
thus, provide a meaningful context for the learning of such tradi-
tional mathematical relationships. If that does not occur, ethno-
mathematics as a separate subject, removed from a context that would
provide meaning for the relationships to be studied, may well become
as dreary for Aboriginal children as mathematics is for so many

children in the Western world where such separation has been the norm.



6.2 Many Languages : Many Systems of Knowledge

However, what needs to be appreciated is that there is not
just one solution for resolving all these matters for all bilingual
schools in the NT. The work of Stokes (1982), Sayers (1982), Harris
(J. 1980) and the collections of findings, based vefy largely on
linguisic research, that has been gathered together by Harris (P.
1980, 1984, a & b, & 1986- in press) highlight both the differences
and similarities that exist between language groups. For example,
Laughren (1978) has noted that Aboriginal children who grow up in
Central Australia demonstrate, at a very early age, an at;ility to use
and respond to cardinal directions and so are able to act appro-
priately when someone attracts -their attention by, for example,
calling for them to 'Look south'. By the time they come to school

~
they frequently indicate which direction th'éy are moving by saying,
for example, "I'm going south to the camp'. While this knowledge can
be capitalized on in both ethnomathematics and in learning Western
mathematics it cannot be assumed that all Aboriginal children possess
such precise knowledge. In my experience, while coastal children
always knew where they were going they did not indicate direction in

the way of children who live in or near the desert, hence such

knowledge is localized.

However, other spatial knowledge inherent in the Aboriginal
view of reality is quite widespread. When exploring the difficulties
that many Aboriginal children experienced when working on number
lines it was found in one language that a word was being used for
‘after' (e.g., What comes after 3?) that was related to the speakers

point of view. Thus, the word could be translated back into English



as ‘before', ‘after', ‘'previously', 'following', etc., depending on

the context. This confusion has been found to be quite widespread.
As well as demonstrating the pervasiveness of some aspects of Abori-
ginal culture, it highlights the necessity to ensure that when
Aboriginal teachers are to teach Western mathematics in their own

language they need to be extremely clear about just what they are

aiming to achieve. It is not only that ideas are difficult to talk

about in Aboriginal languages but that Aboriginal teachers must

perceive what is required. Interestingly, it is only through exten-

sive use of two languages in education that many of these conflicts

and confusions have been revealed. Previously, children in English-

-only programs, who have been intelligently ‘applying their Aboriginal
view of the world to their newly acquired English terminology have
simply appeared ‘stupid' to teachers and others who frequently had

little understanding of the difficulties childern were experiencing

in making sense of what was being taught (Harris, J., 1980).

6.3 Ethnomathematics and Formal Schooling

It would seem, then, that there is a place in our schools for

ethnomathematics and for the teaching of aspects of Western pathema-
tics in children's own language. Harris (J., 1980, p.149), Halliday

(1974) and others support this approach. For they claim, quite

strongly, that unless schools recognize the conceptual View of the

world that children bring with them to school, children will find

difficulty in acquiring the mathematical understandings that are

inherent in the MT culture. 1In contrast, Davidson and Klich (1984)

express concern that many of the activities, like card playing, that



appear to be mathematical, in the MT sense of the word, involve
children in processing information in ways that are quite different
to that of the school. The insights gained by Harris (P., 1984) on
the ways Aboriginal people handle money  (e.g., paper money is often
simply referred to by colour of the note and the numerical value 1is
not recognized) provides another example of how some of the artifacts
of Western society, have Abeen 'Aboriginalized' since their introduc-
tion into that culture. Davidson and Klich (1984, p.l44) actually
query whether such 'street' activities can have a place in classrooms
where the goals of the program are not just remembering but are more

to do with understanding, generalizing and applying.

Bishop's suggestion (1986, in press), which is referred to
earlier in this paper, that children should be encouraged to reflect

on, for example, their particular spatial orientation, provides some

indication of a possible solution. Such activities that are suitable

can be used in the classroom, not simply to teach MT cultural skills

but to enable children to talk about, for example, what they do when

they play cards and how that compares with what happens in school.

As the card game described by pavidson (1979) is won by the player

with the highest unit in their total score rather than the highest

i isi ises
combination of tens and units, such consciousness ralsing exerc

are desirable.

crawford (1985) has taken such a verbal, problem solving

3 iginal
approach to the mathematics program provided for the Aborigl

: easil
teacher trainees at Ernabella. it is an approach that could Y

. . aqe
be adopted by schools. For example, children at an appropriate ag

iai i i iched
who have had their own particular Aboriginal view of reality enril



through appropriate strategies, and who have begun to develop some

understanding of the Western view of reality which they can talk

about in English, could be engaged in activities that would involve

them in contrastive 1linquistics. Thus, colour classifications
(Rudder, 1983; Davis, 1981), spatial understanding (Harris, P., 1986;
Laughren, 1978) and measurement terminology (Rudder, 1983; MAS

Stage 1) could be compared and contrasted in ways that would enable

children to talk about and thus become conscious of the difference

between the views of reality encoded in the respective languages.

Nevertheless, in all these activities, teachers need to take
care. Aboriginal people have been happy to have their children begin
to be mathematical people in the MT cultural sense of the word
through, for example, encouraging children to recognize and represent
through drawing and language, the people th;£ belong to a certain kin
group. (See MAS : Transition for examples of such activities.) How-~
ever, they may not be happy if the kinship system is dealt with in
school in such a way that it becomes an open system in Horton's
(1971, p.230) sense of the word. For Aboriginal people, the kinship
system is given. To use it to encourag€ children to infer, predict,

generalize and so forth may be considered inappropriate. By the time

adults realized what was happening it could already be too late.

Thus, although Gay and Cole (1967) recommended that the

'teacher should use the Western, scientific method for comprehending:
clarifying and organizing content drawn directly from the child's
familiar daily experiences', after many years working in the Aborigi~
jcal

nal context, I would now say, take care. Aboriginal mathemat

knowledge has an important place in school education. It ¢an’



provide a bridge between home and school; be part of the Aboriginal
studies strand that is an integral part of any bicultural program;
and provide a foundation for some learning of the technological
component of the MT culture. Such activities should make this
knowledge available to children at a conscious level so they can
recognize it as part of their Aboriginality and realize when it is
overlapping with the Western view of reality that they talk about, at
times in their own language and at other times in English. However,
whether traditional Aboriginal knowledge is to be exposed to the kind
of so called high order cognitive processes that are an inherent part
of the MT culture is something that only Aboriginal people can
decide. Until they are aware of the options involved let us move
slowly. Otherwise in our eagerness to open doors to the knowledge
and understandings that Aboriginal people “may need if they are to
survive as an identifiable independent people in a modern world we

may destroy the very culture that provides that identity and that

gives meaning to life.

7. CONCLUSION

It would seem that there are no quick and easy solutions to¢

the problems Aboriginal children experience in learning Western mathe-

matics in school. No doubt, more children will learn more effec-

tively when they and their families perceive a reason for doing so.

In the meantime, this review of research literature in the areas of

mainstream, cross-—cultural and Aboriginal mathematics teaching/learn-
’

ing has highlighted several features that should be inherent in any

approach to the teaching of the MT culture in Aboriginal schools.



These are:

Aboriginality - Aboriginal children are first and foremost
Aboriginal and it is what they and their parents want them to
remain. Their knowledge, language and learning styles should be used
and respected while they gain other knowledge, language and skills
that are added on to what is already there. Where there is conflict
between ways of perceiving, talking and thinking about reality they
must be presented as alternatives gnd children should be encouraged
to see themselves as learning to be bilingual and bicultural people
who will be able to act appropriately to the situation in which they

find themselves.

Time - Aboriginal children need more time, particularly in
the early years, if they are to gain the” level of understanding

necessary to provide a solid foundation on which further mathematical

studies can be built.

Spatial Awareness - More use should be made of the
visual/spatial orientation that Aboriginal children bring with them
to school. This skill should not just be used to assist remembering
but should be used to assist children to learn to talk about what

they perceive and so help them develop some of the skills essential

for effective school learning.

Experiences ~ Aboriginal children need to be involved in

mathematical experiences that are not only 'real' but are ‘real-life'

and which enable them to adopt the roles of participants in such

contexts and so begin to understand the purpose of the transactions

involved.



Language - Mathematics in an Aboriginal context must be

viewed as a language activity and must provide contexts that will
enable children to ‘learn how to mean mathematically'. This high-
lights again the need for appropriate experiences that will provide

the meaning on to which the language can be mapped.

Two Languages - Wherever possible, particularly in the
early years, children should be encouraged to talk themselves into
understanding the new concepts that they are meeting, through the use
of the language over which they have most control - their mother
tongue. However, care needs to be exercised to ensure that teachers

are developing the idea concerned and not just the nearest approxima=-

tion.

Ethnomathematics - This knowledge ;hich is encoded into the
language spoken by the children must have an important role in their
education. It should be seen as an end in itself and if and when
possible be drawn on to provide a bridge into the mathematics of the

wider world. However, care needs to be taken to ensure that such

knowledge is not trivialized or in other ways harmed through its

contact with the mathematico - technological culture which 1is

inherent in the institution of schooling.
Negotiation = Key factors in the development of more effec-

tive mathematics programs for Aboriginal children are the inter-

actions that must take place between teachers, students, parents and

others about the role of Western mathematics in their children’'s

education. Parents must be helped to become aware of the language

and cognitive processes that are essential for success in school and



work alongside teachers in ensuring that children are grounded in
their own heritage while being given access to another if that is
what they desire. In particular, Aboriginal children must be
involved in negotiation both about their own learning and as a'means

of achieving that learning.

Finally, Aboriginal people must decide what they want from
school. An old Aboriginal man told Seagrim and Lendon:

We want them to learn English. Not the kind of

English you teach them in class but your secret

English. We don't understand that English but you do.
(in Christie, 1985, P.50)

Some Aboriginal people may soon be saying such things about our
mathematics programs. Aboriginal children are being taught mathe-
matics in our schools, but they are not learning the things that

matter. Such knowledge is not just to do with getting sums right

though that is part of it. Rather, it is to do with the way people

talk and think about what they know. The MT culture with its open

view of reality presents many problems to traditionally oriented

Aboriginal Australians. With it they may lose some aspects ~f their

Aboriginality, without it they will continue to be dependent on

others to teach their children ang manage their projects. However,

that choice is one that Aboriginal people must make. The question

that educators must address is simply this, °‘If Aboriginal people

really want a mathematical education for their children have we the

knowledge and flexibility to work with them to achieve that goal?'
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