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Mathematically Speaking
by Mavis Price

Rationale
With the Education Reform in PNG which encourages the use of

vernacular for the first three years of education and encourages study of
vernacular in Primary and Post-Primary education, the issue arises of how
to speak mathematically. Most vernacular languages do not have a meta-
language for Mathematics, which makes it more challenging to use the
vernacular to teach mathematical concepts. (2. p 90)

The teachers’ guide and the syllabus book provide very good
information on how to develop material that is culturally appropriate; based
on what the students already know; immediately relevant; progressive and
coordinated. The Learning Outcomes, with indicators for each subject and
the recommended knowledge, skills and attitudes to be learned, are clearly
set out. However it is left to the individual teacher or cluster group to develop
actual lessons for presenting to the class.

“The language of instruction at Elementary is the students’ vernacular,
which will enable teachers to enhance the students’ understanding of
mathematical concepts.” (3. p 4) “The emphasis in Cultural Mathematics
is for students to apply modern and cultural mathematical concepts and
skills in their daily lives. This should be done in purposeful and meaningful
contexts with the students.” (2. p 7) However, some of the concepts of modern
mathematics do not have specific words in the vernacular. For example:
triangle-shaped objects, multiplication, digit, North, capacity, symmetry
etc. Also, in some languages there may only be 1, 2 or 5 numbers and some
cultures have several numbering systems.

“Mathematics at the Elementary level of schooling is based on the
everyday mathematics used in the community. Teachers need to provide
opportunities for relevant and purposeful learning of mathematics in real
life contexts. The students need to develop their understanding of simple
mathematical concepts and skills that are useful in real life situations.” (2.
p 1) There are many examples of mathematics in the village, for example
counting yams, making houses, selling at market, exchange of goods etc.

In mathematics there is a definite sequence for learning skills so that a
good foundation is laid for future mathematical learning, especially in the
number strand. (3. p 6) Knowledge of number is assumed in the
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measurement and money strands. The sequence needs to be held in balance
with the curriculum principle that all the subjects are to be integrated and
related to a theme. (2. p 2)

Having been involved with both the Girawa and Maia language
Elementary teachers in Madang Province, I decided to work on producing
a curriculum which would satisfy the Learning Outcomes; would use
simple, easily obtained materials; be culturally relevant and have a logical
progression of mathematical skills. The curriculum is definitely a guide
only, as each language will have to adjust some things to fit with their own
particular culture and language. There is no effort made to match the
sequence to a cultural calendar, but some topics could be moved to fit
particular themes, or extra lessons could be done to fit the theme. However
the sequence of skills in a particular area needs to be retained.

Use of vernacular
Below is a chart with the topics to be covered in the Elementary Cultural

Mathematics curriculum together with some of the words and concepts for
which terms will need to be discussed.

1)`Counting
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In many cultures there are two counting systems; one for discrete items
and one for groups of items (yams, coconuts etc.). The latter can be used to
introduce the concept of place value, since ‘tens’ are groups of 10 items. A
bundle of 10 sticks can then be used to represent ten, and helps when
teaching the concepts of addition and subtraction of numbers.

2) Numbers
When there are only a few number words, as in Girawa a base 2 system,

I believe that the English names should be used in preference to the Tok
Pisin names since this is what they need to use in Primary school. The
language Outcome 2.1.6 asks that students can count objects in English (4.
p 21), so to use Tok Pisin (in those areas in which it is a lingua franca)
delays this goal. (They will learn the Tok Pisin anyway.)

Girawa: 1 = kar, 2 = oiroror, 3 = kar oiroror, 4 = oiroror oiroror, many. We
very quickly introduced the English numbers because very little
mathematics can be done with this system.

Maia: 1= duwa, 2 = iner, 3= arop, 4 = rabam, 5 = igur, 6 = kuviko duwa,
7 = kuviko iner etc. until 10. Since in Prep the focus is on the numbers 1 – 10,
vernacular could be used almost exclusively. Then in Elementary One,
when the numbers are extended, the English names can be introduced and
learned.

3) Comparison
In some languages of PNG comparison is not easy to do, especially for

the superlative. The concept of opposites is related to this. Sometimes the
opposite is stated as the negative.

Tok Pisin: heavy = hevi, light = no gat hevi, heavier = hevi moa, heaviest
= hevi nogut tru

Maia: big = kani, bigger = kanikani, biggest/bigger still = kani lamua
small = upam, smaller = upupam, smallest = upam ikol

4) Measurement and Estimating
For most purposes in village life measurement is by comparison with

some arbitrary standard and exact measurement is not necessary. Therefore
in Prep informal units are used to build the concepts of big and small etc.
and comparison of length, weight, capacity and area is all that is taught.
Then, when the range of numbers has increased it becomes appropriate to
use informal units to measure and compare these quantities.
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The ability to make an estimate of what the answer will be requires
some reasoning; it is a very important skill to learn in both measurement
and also in numeral problems. Where ever possible an estimate should be
made and reasons for the estimate explored, then after measuring the
quantity think about why the estimate was close or not close to the actual
answer.

5) Certainty
Depending on the structure of the language there may be specific words

to show how certain or expected an event is, or it may be marked in the verb.
For example,

Influences opposing use of vernacular
From my experience there are two main influences away from using

vernacular. Firstly, although there are many examples of mathematics in
the culture, they are not often precise and the vocabulary is not immediately
evident. Secondly, the parents and/or Primary school expectations often
make English a desirable language of instruction. However, the main reason
for the whole Education Reform initiated in 1995 is because concepts are
more easily learned in vernacular and then transferred to English than
trying to teach new concepts in a language which is unfamiliar to the
children. Skills learned in the vernacular are transferred to English and the
standards of education are raised. (5. p 37)

When I held a seminar with the local Elementary teachers they became
more enthusiastic about using vernacular after we had discussed different
ways to say the things. The second influence can be mitigated by awareness
to parents and Primary school teachers of the Language Outcomes
delineated by the Education Department. Only oral English and an
introduction to the English alphabet are required and there are no Outcomes
in Elementary Prep or in Elementary One. (4. p 17, 19, 21)

Conclusion
Children are able to understand instructions and appreciate more of

their own culture when mathematics is taught in vernacular. Attitudes of
curiosity and confidence are developed when they know the vocabulary
that is being used. Higher level skills of reasoning and evaluating are
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encouraged when they are able to communicate freely. Perseverance with
difficult problems is more likely when they have understood the concept
and not just learned a method. Hence the use of vernacular is essential for
achieving the aims of the Cultural Mathematics syllabus. (3. p 6)
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Appendix 1- Outline of the book
1) v In each term I have chosen a variety of the strands and focused

on each for a week. There are also specific weeks of revision of previous
concepts, since revision is very important to retain knowledge and develop
skills. At the end of each term there is a test to evaluate progress.

The complete Table of contents for Elementary Prep, Elementary One
and Elementary Two.

Elementary Prep
Term 1
Week 1  Free Play and Colors 5
Week 2  Big and Small 6
Week 3  Long and Short 7
Week 4  Groups/ Classifiying 8
Week 5  Revision 9
Week 6  Ordering and Patterns 10
Week 7  Heavy and Light 12
Week 8  Capacity 13
Week 9  Counting 1 to 10 14
Term 2
Week 1  More and Less 15
Week 2  Different shapes 16
Week 3  Directions 17
Week 4  Reading Numbers 18
Week 5  Revision 19
Week 6  Addition 20
Week 7  Measuring Length 21
Week 8  Measuring Weight 22
Week 9  Time 23
Term 3
Week 1  Counting Numbers 24
Week 2  Chance and Sequence 25
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Week 3  Many, Few, the Same 26
Week 4  Number Story – Addition 27
Week 5  Revision 28
Week 6  Area – Inside Size 29
Week 7  Writing Numbers 30
Week 8  Number Story – Subtraction 31
Week 9  Problem Solving 32
Term 4
Week 1  Recognize Coins 34
Week 2  Addition 35
Week 3  Writing numbers 41
Week 4  Counting Money 42
Week 5  Revision 43
Week 6  Addition 44
Week 7  Number Sentences 41
Week 8  Testing 42
Week 9  Playing with Numbers 44

Elementary One
Term 1
Week 1 Revision of Prep5
Week 2 Big, Bigger/Small, Smaller;

Long, Longer/Short, Shorter 6
Week 3 Counting 20 to 1 7
Week 4 Measuring Weight and Length 8
Week 5 Calendar 9
Week 6 Revision 10
Week 7 Directions 11
Week 8 Ordering Numbers 12
Week 9 Number Stories 13
Term 2
Week 1 Capacity – Measuring Water 15
Week 2 Directions 16
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Week 3 Symmetry 17
Week 4 Area – Inside Size 18
Week 5 Revision 19
Week 6 Chance 20
Week 7 Groups 21
Week 8 Money 23
Week 9 Number Story 24
Term 3
Week 1 Length 25
Week 2 Counting from 1 to 100 27
Week 3 Different Shapes 28
Week 4 Time Line 29
Week 5 Revision 30
Week 6 Pattern and Color 31
Week 7 Money 32
Week 8 Number stories 33
Week 9 Buying at the Store 34
Term 4
Week 1 Measuring Ground, Area 35
Week 2 Number Pattern 36
Week 3 Angles 37
Week 4 Chance 38
Week 5 Revision 39
Week 6 Dividing into Groups 40
Week 7 Money 41
Week 8 Test 42
Week 9 Number Story 44
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Elementary Two

Term
Week 1 Revision 5
Week 2 Counting Numbers 6
Week 3 Groups of Two 8
Week 4 Adding and Subtracting Numbers 9
Week 5 Measuring Length and Area 11
Week 6 Chance 13
Week 7 Shapes 14
Week 8 Money 15
Week 9 Revision and Test 16
Term 2
Week 1 Revision 17
Week 2 Groups of Three 18
Week 3 Patterns 19
Week 4 Addiing and Subtracting Numbers 20
Week 5 Measuring Length and Capacity 22
Week 6 Sequences 24
Week 7 Directions 25
Week 8 Money 27
Week 9 Revision and Test 29
Term 3
Week 1 Revision 30
Week 2 Counting Numbers 32
Week 3 Adding and Subtracting Numbers 33
Week 4 Measurement 35
Week 5 Chance 37
Week 6 Number Stories 39
Week 7 Shapes 41
Week 8 Money 43
Week 9 Revision and Test 45
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Term 4
Week 1 Revision 46
Week 2 Counting 48
Week 3 Addition and Subtraction 50
Week 4 Dividing into Halves and Quarters 51
Week 5 Time 53
Week 6 Area and Directions 55
Week 7 Revision 56
Week 8 Tests 57

2) In each week I have specified the Outcome, what the children will
do and the materials needed. Tehre are activities for 4 days; this leaves
room for an extra revision lesson or one related to the theme.

Week 2 Big and Small
Outcome:  P2.1 Measure the length, weight and capacity of
things using their own informal measuring units.

Students will: put things in order from big to small
say and read the names for big and small in vernacular.

Prepare: the same things as last week: sticks, stones, leaves
cards for each group with ”big” and ”small” in

                              vernacular

3) v In each lesson, there are activities for the children to do, since
learning occurs best when all the senses are used for instruction. The teacher
needs to write a lesson plan; the activities in the book are the body of the
lesson, but an introduction or revision of previous work should precede
these activities and a review or evaluation should follow.
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Day 1
1. Tell them to go outside and get 3 small and 3 big things that are the

same.
2. Ask them to come and tell the class what they have found.
3. Tell them to put things in groups that are similar.group and all big

things in another group.
4. Ask them to explain why they put them in the groups, such as all

leaves all sticks, etc.
5. After they have done that ask them to put all small things i  one group

and all big things in another gour.
6. Write the words for big and small on the blackboard and read them

together.

Appendix 2
1) The Lesson Preparation
· Discuss vernacular words for the various concepts, preferably with

a group of people.
· Adapt any sections which don’t fit your culture, and find alternative

activities.
· Make the cards and other materials for the activities. This could be

done at one workshop.
· Translate questions into vernacular and put a copy into the lesson

plans, for next time.
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If you would like a copy of the materials, there is a CD at the Literacy office
with all the files on it.

lr-literacy@sil.org.pg. Price US$4.00.

2) The classroom
· Activity Work Centres could be set up around the room, so that in

spare time the children can go and repeat an activity or play a game.
· Put up the cards and children’s work around the class to improve the

print environment.

3) Evaluation of your teaching
· As you teach make notes of things that went well.
· Write down the things you altered.
· Think about how your could improve the lesson or things that

were confusing to the children.
4) Evaluation of students
· Guidelines are given in the Elementary Teachers Guide and also in

the Cultural Mathematics Syllabus book.
· Collect some work from each child at intervals so that you can see

progress.
· Keep a record of the outcomes achieved for each child and when they

achieve it. This can be at the end of any lesson as well as from the
scores on the test.

emoctuO 1.1 2.1 1.2 2.2 3.2 1.3 cte
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