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Using the mathematics and numeracy that learners bring with them to the
class is important in many ways. During a recent family numeracy course
where, between the learners and ourselves, we had 5 different spoken
languages and had our early education in 7 different countries, we
explored, with the learners, how numbers are written and spoken in their
language and the different ways they approach addition problems. In this
paper we explore the benefits of these kinds of activities to adult numeracy
learners.

Background
Malcolm Knowles and colleagues recognise the importance of using adult learners’
own experience and knowledge when they quote Eduard C. Linderman:
None but the humble become good teachers of adults. In an adult class the
student’s experience counts for as much as the teacher’s knowledge. Both are
exchangeable at par. Indeed, in some of the best adult classes it is sometimes
difficult to discover who is learning most, the teacher or the students …
(Knowles et al 2005)

and suggest that, since for adults their own experiences help to determine who they
are, when these experiences are acknowledged by the teacher this implies an
acceptance of the person, as well as their experiences and knowledge. Furthermore
when the teacher explores what the learners already know it demonstrates to the
learner that they already posses relevant knowledge which can contribute towards
further learning, i.e. that they do know something about maths (Rogers 1993).
Encouraging learners to discuss the mathematics that they already know enables the
teacher to develop an understanding of the learners’ current skills, understanding and
learning needs beyond that gained from written initial/diagnostic assessments. It
enables the teacher to understand more about the way learners visualise and
understand the workings of number and maths concepts. Gelsa Knijnik (2007)
compares two different mathematics: written school mathematics and the oral
mathematics of, in this case, the landless peasants in Brazil. She uses the term
'language-games' to represent the mathematics rules that shape the peasants oral
practices, and explores some of them. Something similar can be discovered when
learners have the opportunity to talk about their own maths practices. One of the
authors recalls an example from an adult numeracy class where a mother, who had
very poor reading and writing skills, was able to do division orally by imagining
sharing out the quantity, envisaged as money, amongst a number of children: integer
amounts were dealt with first, then remaining amounts were dealt with as pennies. An
effective, if limited, technique that formed the basis of developing written methods.
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But more than this, it gives an opportunity for other participants to see that there is
more than one way of approaching maths thinking and problem solving. This is
particularly significant when the learners are participating in a family numeracy
group, where one of the objectives is to develop ways to support their children’s
maths learning and development: it is more than likely that the maths methods and
approaches being taught to one's children in school are different from those
experienced in one’s own early education (likely to be at least 20 years earlier), so it
is important to be able to use different approaches; children may have their own way
of visualising and understanding numbers, and for the same reasons given above for
our learners, it will be important to support their thinking; the current UK
mathematics school curriculum encourages teachers to take this flexible approach in
the maths classroom when developing oral and mental methods of calculation with
their young learners. Teachers should move through a series of written methods to
enable learners to develop a consistent written method to be used for each situation
where mental methods are not sufficient (DCSF 2008).
This paper describes two activities that were carried out with a group of women
attending a numeracy family learning group, which are examples of these ideas. The
women were varied in their backgrounds, languages, knowledge and skills in maths.
The activities took place early in course, when we were beginning to get to know the
group and their learning needs and maths styles. The first activity involved looking at
the way numbers are said and written in different languages, the second gave an
opportunity to share different written methods for carrying out addition calculations.

Profile of Family Learning Group
The group was all female: mothers or aunts of young children. They had grown up
and had early maths learning in 7 different countries: Albania, Turkey, Afghanistan,
England, the Caribbean, Somalia and Nigeria. Their knowledge and fluency in the
English language varied, but the course was conducted in English, with
encouragement to help each other with language where necessary. The participants
were interested in improving their own maths and gaining qualifications in the UK,
but with as much, or even more, motivation to be able to support their children's
maths learning. So they were motivated to see and understand different approaches to
maths, to calculations and ways of talking about mathematics.
Mathematics skills in initial written diagnostic tests (Basic Skills Agency 2002)
included all levels: Entry 1,2 and 3 and Level 1 and 2 (in the UK adult numeracy
curriculum (LSIS 2008) the Entry levels are easier than the Level 1 and Level 2;
Level 2 is very roughly equivalent to GCSE but with an emphasis on problem solving
rather than more abstract maths, e.g. it does not include trigonometry, geometric
constructions or proofs, coordinate geometry, solving of equations other than simple
linear), with one learner who had a GCSE mathematics qualification. The majority of
learners' test results were at Entry 2 or 3.
However once we started working together it was clear that the maths skills of many
of the learners were at a GCSE standard. One learner had not attended school, she and
her friend, who were both from Somalia, had skills at about Entry 3. One learner had
strong dyslexic difficulties and worked towards the Entry 1 test. For the majority of
learners it was their skills in English, together with a lack of experience with format
and type of questions in the diagnostic test that gave them inaccurate results from the
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initial tests. A group of learners from Turkey and Albania worked towards the Level 1
tests, although their maths was at a higher standard.
Apart from the Somali women, the other participants had had a fairly traditional
formal education in mathematics and enjoyed taking a fresh approach to the subject,
one involving a more practical investigative-discovery-constructivist style of
teaching/learning adopted on the course.
The Turkish woman stood out has having a more lateral approach to solving
problems, which demonstrated a strong conceptual understanding. She had also
attended other family numeracy courses that we had run, and so was already familiar
with our approaches to mathematics.

Language activity – results and discussions
In the third session, Ruth's first with the group, she designed an activity in order:
•

to form the basis of discussing and practicing how numbers are said/written in
English;

•

to analyse the way numbers are constructed in different languages as a
background to exploring the place-value base 10 system that we use;

•

to enable members of the group to share their own languages' numbers, giving
value to their own knowledge;

•

to use as a vehicle to start to get to know the group on a more personal level
and their true maths knowledge and skills.

The activity involved people working in pairs, hopefully with someone who spoke a
different language. They were given A3 sheets printed with a grid of 4 columns (see
Figure 1). The left hand column contained the numbers from 1 to 12, and some
between 15 and 1000 chosen to bring out features of the way numbers were
constructed in the language (in retrospect we should have had 0 (zero) as well). In the
next column learners were asked to write the numbers in English words. In the
following two columns they were asked to write the numbers in their own languages.

Fig. 1 Number Language Work Sheet completed in Yoruba and Arabic
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Learners were asked to look at the three languages in front of them and look for
patterns in the way the numbers were formed in each of the languages.
We then had a whole group discussion, with individuals giving some of the examples
from their own languages. We also started to think about the way the structure of the
language might affect one's understanding of number.
The physical results are a set of handwritten sheets, Appendix 1, containing 5
languages (See Appendix 1 for the remaining sheets).
The discussion was lively, people enjoying telling the whole group about their
particular language. The discussion of Yoruba was interesting, you will note there are
two slightly different versions, and we were told that there are rules within the
language enabling the construction of any number above 10, which, although not
giving exactly the same results, enable everyone to understand what is being said. The
analogy would be between 'twenty five' and 'five and twenty', although the latter is a
little archaic nowadays. Other features of languages were shared (such as the Yoruba
for 27 being '3 before 30' but 23 being '3 after 20') indicating a base 5 structure and
using addition and subtraction and we compared these to other languages we knew
about, such as French.
During the discussion underlying concepts of place value were raised.
The activity enabled each participant to understand that her contribution was valued,
that she had something to contribute of interest not only to the whole group but to the
teacher as well, improving self-confidence. A feature of being a foreign language
speaker is often to be considered less educated, skilled or knowledgeable by people
around one (as one of the authors had experienced herself when living in Germany).
An activity such as this goes towards ameliorating this experience.
The teacher’s reflection on the session noted:
“Numbers in different languages worked really well – good for participants to be
the experts – they drew out lots of maths by looking at different language
structures such as Yoruba using +, -, x with 20 being used as a base, difference
between fifteen, ten and five etc. Good discussion on the way language helps
thinking – Somali women, who have no schooling, able to contribute orally. This
took much more time...”

Addition activity – results and discussions
On another occasion we facilitated an activity where the group were to share different
mental or written methods for doing the four operations add, subtract, multiply and
divide.
The discussion started and contributions were invited, prompted by writing addition
sums on the flip chart which got progressively harder. Learners came to the flip chart
and added their own methods. (This would have been a great activity to use with an
interactive white board, but the technology was not working that day). We started
with addition, and in the event this took about an hour, so there was no time to look at
the other three operations. However doing only addition was still effective:
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•

learners were able to see a range of methods, describe their own methods and hear
a range of ways of thinking about the problems and the way numbers worked;

•

this supported their ability to encourage their children to find their own methods,
and talk about what they were doing;

•

learners' own methods were validated, supporting self-confidence and self-worth,
as discussed above;

•

learners were willing to share their methods with others, without needing to
disparage their own ideas with comments such as 'this is not the right way to do
this I know but...' (so often heard by adult numeracy teachers);

•

some of the methods, such as partitioning, are likely to be taught in schools at
present, so learners' ability to understand the maths brought home from school
was also supported;

•

the teacher was able to gain a more accurate, deeper understanding of different
learners’ skills, understanding of maths concepts and learning needs.

It was interesting to see the variety of methods of calculations (see Appendix 2), and
to some extent they were not unexpected, having done similar activities with different
groups of people. However one method impressed with its subtlety, and showed how
important it is to listen to learners own explanations of how to calculate: the problem
had been to add 5 integer numbers (see Figure 2),

Fig. 2 Ways of adding in columns

The learner used a column method (right hand column method in Figure 2), two of
which had already been contributed. The teacher was about to say this was not
different, when she noticed the learner was writing down the numbers in descending
order of value. This small detail was of great importance to her and made the
difference between being able to successfully complete the calculation, and not being
able to. We do not know if this is something she had been taught to do, or had worked
out herself as a support to doing the calculation, but it highlighted the importance of
asking learners to set out their own calculations when working together, and to ask
them to explain what they are doing and why. It also highlights the problem with
written questions found on work sheets and tests which assume a single written
method, as an example by setting out a calculation for the learner.
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Again the discussion was lively, participants enjoyed contributing their own methods
and appreciated having them all valued and explained. There were contributions that
reflected the way participants' children were being taught and were using themselves,
a topic that was returned to in other sessions during the course.
The teachers’ reflection on the session included
Successful session but didn't do all I'd planned! - elicited addition methods –
good variety of contributions – C was using the more 'modern' efficient methods
which she says she has developed for herself (e.g. Adding tens first...), D would
then repeat what C had done in a more formal way – probably learnt from her
children at school..

Conclusion
Two activities have been described that were used with a diverse group of women
attending a family numeracy course, early on in the course, with the aims of using the
participants' own knowledge of mathematics in order to enable the women to share
different ideas and approaches to calculating and the structure of spoken/written
numbers in their own language, to allow the women to feel that their own knowledge
is valued and can contribute to maths learning, to promote self confidence especially
when supporting their children’s' maths learning and for the teacher to learn more
about individuals' knowledge, maths skills, styles of working and thinking about
mathematics.
Many writers have explored the benefits of this approach, and we believe it is
particularly important in the context of a family learning course, where the
participants are taking part as much to develop their ability to support their children’s’
maths learning and education as to develop their own knowledge and skills in
mathematics. In order to develop the former it is useful, and probably necessary, to
experience and learn about different approaches to working with numbers. The
activities also model valuing children’s' own knowledge, practice and background in
mathematics.
The activities were enjoyed by the participants, and we believe did meet their
objectives. In particular they were a more effective method of initial or diagnostic
assessment than the written one prescribed for the course (British Standards Agency
2002). The following comments were made on the course evaluation forms, referring
specifically to these activities:
'Liked different ways to add up' – 'learned too much ways for maths' (Turkish
participant);
'I learned something new and many different ways of doing maths' (Albanian
participant);
'I like session when we do it in different ways. For example multiplying, adding',
'I learned some language of the maths that I never heard before, and different
ways that we doing it' (Albanian participant);

and several women commented that the course was helping them work with their
children.
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The teachers were able to learn about participants' background and previous maths
education, their way of seeing numbers and some of their maths thinking and
preferred styles of working. In particular the way in which the Turkish woman
thought creatively, used methods which saw relationships between numbers and
reflected some current primary school practices.
The whole group had the opportunity to consider how the language for numbers is
constructed in different languages, with clues as to the underlying structure of the
numbers used in those cultures.
From the participants' point of view they felt more self confident and valued (realising
they had their own knowledge to contribute) and were willing to share their methods
with others. Participants were able to see there are many valid ways of calculating that
their own methods were valid.
Both activities engendered a lot of discussion about number structures, exploring
some of the methods and language used in schools and using language to describe
maths processes.
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Appendix 1
Scanned images of numbers written in different languages, produced by the group of
family numeracy learners.
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Appendix 2
This appendix contains the results of the Addition activity, re-typed from the original
learners' contributions made on flip chart sheets.
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