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ETHNOMATHEMATICAL LESSONS FOR PAPUA NEW GUINEA HIGH 
SCHOOLS 
 
INTRODUCTION 

 
In the past, mathematics was viewed as a ‘universal language’ and was thought to be ‘culture 
free’. That is to say, mathematics was considered the same mathematics the world over. After all, 

all people count, measure, and perform logical operations in every culture. 
 
In the past 20 years, there has been a growing feeling that perhaps mathematics varies widely 

from culture to culture. Psychological studies of ‘cognitive style’ have shown that thought 
processes are not uniform around the world, and therefore that the mathematical reasoning used 
in the Western world may be fundamentally alien to many peoples in traditional societies. Many 

books and articles have been written on this subject. Notable among them are the works of Bishop 
(1988), D’Ambrosio (1985), and Jurdak (1988). These authors all refer to much of their research 
as ‘ethnomathematics.’ 

 
The term ethnomathematics refers to the study of mathematics across cultures. It has two basic 
premises: 

 
a) There is a rich source of mathematical ideas to be found in non-Western societies. 

Students from these societies should be taught mathematics relevant to their cultures. 
b) Traditional topics can also be used to teach Western mathematics, by forming a bridge 

between traditional thought and Western thought. 

 
Papua New Guinea has a vast treasure of cultural material. Each of the nearly 1000 identifiable 
cultures in the country has its own traditional mathematics and its own cognitive style of 

mathematical thought. This traditional mathematics can be a rich source of educational material. 
Judging from the two premises listed above, traditional PNG mathematics can be used in two 
ways: as a subject for study in itself, and as an educational device for teaching Western 

mathematics. 
 
Students around the world should be made aware that mathematics is a natural activity which is 

used in their everyday lives. Mathematics should not be viewed as another Western concept 
introduced from outside – yet another foreign subject to be mastered by students if they are to 
enter into Westernized society. 

 
Ethnomathematical Lessons 

Mathematics students at the University of Papua New Guinea – Goroka Campus will within several 
months of graduation become teachers of students from one of the most culturally diverse nations 
in the world. With this fact in mind, the teacher trainees were asked to prepare lessons using 

traditional mathematics. While the traditional mathematics itself should be of interest to high 
school students, the primary focus of the exercise was to use the traditional mathematics to teach 
topics from the existing (Western) syllabus. For example, traditional counting systems could be 

used to teach number bases, or traditional units of measure could be compared to the metric 
system to teach a lesson ratio and proportion. 
 

The projects were done in groups of 2-4 students, with a view towards comparing mathematics 
from culture to culture. For example, three students in one group came from language groups 
where the counting systems had bases of 4, 5 and 10, and they presented a lesson comparing the 

three different systems. Students were also encouraged to bring traditional objects, such as 
traditional money or measuring devices. One group found various geometrical shapes and 
presented a lesson on congruent shapes found in village life. 



LESSON 1 
 

COUNTING TO TEN IN THREE COUNTING SYSTEMS 
 

Eileen Kassman, Gabriel Ninkama and Ishmael Nombe 

 
INTRODUCTION 
 
This ethnomathematics lesson on counting systems is a combination of the Wuvulu (East Sepik 

Province), Motu (Central Province), and Unggai (Eastern Highlands Province) counting systems. 
Strictly speaking, the cultural aspect of mathematics in these three areas differs. However the 
treatment of the topic will be limited to ideas which are related, provided that mathematics 

education in this aspect should be relevant to the goals and aspiration of students wherever they 
may be. It is therefore our understanding that mathematics is not culture free. Since counting will 
be done in three different languages we have to ask certain questions as educators. Firstly how 

does the language of instruction affect the meeting of individual needs? Do students develop their 
general mental processes better in their own language? 
 

The answer to this question has usually been a resounding and an unquestioning “yes” as being 
evident in the report of a 1951 UNESCO conference on vernacular languages in education. 

Therefore we are hoping that the level in which we present this topic to the students does not 
conflict with their values of teaching the counting system in their culture, furthermore they should 
have at least have an understanding of the way counting is done in these three places and 

cultures. Moreover the students should try to relate this to their own counting systems if possible 
in terms of the base (e.g. base 5 or 10 etc…) regardless of the languages which interpret the 
numbers. 

 
DESCRIPTIONS 
 

1. The Wuvulu counting system. 

 

 Numerical value   Tokples name 
1 eai 
2 guai 

3 olumanu 
4 obao 
5 eaipana 

6 eaipani ma eai 
7 eaipani ma guai 
8 eiapani ma olumanu 

9 eaipani ma obao 
10 hefua 

 
Note: The word ‘pana’ (number 5) represents one hand therefore every number that succeeds 5 is 
oe hand and that number. e.g. The number 6 exceeds 5 by 1 so that means that it is one hand 

and one. Therefore it is only true to say that the Wuvulu counting system uses base 5 which 
corresponds to one hand. 



 

2. Motu counting system 

 
In the Motuan culture the counting system is base 10 but every ten has a name of its own. It 

depends on what you are counting. 
For example counting fish, coconuts, and shellmoney is different from counting money, stones, 
heads and sticks. Below is a table of the Motuan counting system of fish. 

 
Numerical value   Motu name 

1 ta 

2 rua 
3 toi 
4 hani 

5 ima 
6 taura toi 
7 taura hani 

8 taura hanita 
9 hitu 
10 gwauta (for counting most objects) 

 
But the ‘rabu’ is the word for 10 when counting shell money or coconuts, and ‘ituri’ is the word for 

10 when counting fish. 
 
 

3. Unggai counting system. 

 
Below is the general counting system of Unggai. The base used usually changes after every five 

count. 
 

Numerical value  Tokples name 
1 mako 
2 lowe 

3 loweki mako 
4 loweki loweki 
5 ade mako 

6 ade makoki mako 
7 ade makoki lowe 
8 ade makoki loweki mako 

9 ade makoki loweki loweki 
10 ade lowe 

 

The word for 5, ‘ade’, simply means one whole hand. Ade lowe (=10) means ‘two hands’. 
 
Further counting uses feet. For example, the expression for 15 is ‘ade lowe ki ika mako’, meaning 

‘two hands and one foot’. 20 can be expressed in two ways: either ‘ade lowe ki ika lowe’ (2 hands 
and 2 feet), or ‘we mako’ (‘we’ means ‘person’), that is to say, 2 hands and two feet make one 

whole person. 
 
 



LESSON PLAN: 
 

OBJECTIVES: 

 
Students should be able to: 

 
1) state in their tokples the numbers 2 and 5, 
2) count numbers 1 to 10 using the counting system from the three different areas, 

3) identify the base in the counting system and relate it to equivalent numbers. 
 

MATERIALS: 

 
Charts, Flash cards, Worksheets. 
 

INTRODUCTION PERIOD 

 
TEACHING STEPS 

 

PUPIL ACTIVITY 

1. Ask students to state in their language the  
     numbers 2 & 5. 

 

1. Students to state in their language the  
    numbers 2 & 5. 

2.  Introduce the topic and define base to the  
     students. 

 

2. Students are to listen to the teacher. 

3.  Give examples of base to the students.  
     (tally, Roman numerals, hands). 

 

3.  Students to watch and listen 
     carefully. 

4.  Ask students to identify base in their 

    counting system and give examples. 

4.  Students to identify base in their  

     counting system and give examples. 
 
 

BODY OF LESSON 

 
1. Wuvulu counting systems 

 

 

- put chart with tokpeles numbers on the board. 
 

-  students to look at the chart 

- explain the counting systems to the students,  
  numbers 1 to 10. 
 

-  students to listen to the teacher. 

- ask students what base is used. 
 

- students to answer. 

-  use flashcards to test students’ memory. - students to respond to the flashcards. 

  
 
2. Motu counting system. 

 

 

-  make students play jumble game. -  students to play jumble game with teacher. 

 
-  explain the counting system from 1 to 10 
   and its uses. 

 

-  students to pay attention. 



-  ask students to identify the base. - students to identify the base. 

  

3.  Unggai counting system  
 

-  explain the counting system to the students. 

 

-  students to pay attention. 

-  ask students to identify base. - students to identify base. 
 

-  ask students to identify if there is a change 
   of base. 

-  students to identify and state change  
   of base. 
 

-  explain to the students that the base 
   changes every now and then. 

-  students to pay full attention. 

  

4.  Exercises 
 

 

- Give students exercises concerning the three 
   tokples. 
 

- students to complete exercises. 

- Supervise while students do exercises. 
   

- students to continue exercises. 

- correct exercises together with the students. - correct work together with the teacher. 

 
 

YABIUFA LANGUAGE 

1. What are the bases used? 

2. How is six expressed in Yabiufa language? 
 
 

WUVULU LANGUAGE 

 

1. What is the base used? 

2. How is six expressed in Yabiufa language? 

 

MOTU LANGUAGE 
 

1. If gwauta = 10, and toi = 3, then what is the number expressed from these two words? 

2. How do they express 10 when referring to fish? 

3. What is referred to when they say ‘rabu rua’? 
 
4. How do you say 500, if 100 = sinahu ta and 5 = ima? 

 



 

LESSON CONCLUSION 

 
1. Divide students into three groups  -  students to move into 3 groups 
 

2.  Have a drill game to test their    - students to play drill game. 
     understanding using flash cards. 
 

3. Add scores and give prizes to all the   -  they will know who wins and  
     groups.         collect their prizes. 
 

CONCLUSION 

 
From the above three languages we can conclude that despite the differences in languages, they 

are all similar in that they have bases and most of the bases are 5. Different cultures have different 
ways of counting different things but they still have a general counting system. We can also see 

that the number 5 in each counting system above refers to the hand so we can also say that when 
they count in their tokples they usually use their hand to show its value. Although they are 
different in language they are similar in the way of expressing them using their hands. 

 



LESSON 2 
 

THE MEASURING SYSTEM OF ENGA SOCIETY 
 

Paeo Kare and Nimba Waringi 

 
INTRODUCTION 
 

In the traditional Enga society there was no abstract mathematics as we now have. However, 
there was some mathematics used in their day to day lives which was more concrete than the 
mathematics we use today. Their mathematics was mainly based on trade, ceremonies and other 

activities concerning their lives. 
 
Measurement was a very important topic in the society especially in the field of trade and barter. 

The measurement system was used to measure things that were available around them. It must 
be noted that no standard units or devices were used in the measurement of things. There were 
some quite basic and simple objects used as devices and standard units which were not every 

reliable. 
 

There are many areas that can be covered under the topic of measurement; however, in this 
presentation we will be basically looking at the unit system used in measuring TIME, LENGTH and 
MASS in the Enga society. 

 
As stated earlier there are no standard unit systems; instead, concrete objects and verbal 
descriptions/comparisons were used as standard systems. In other words there were no direct 

units for the measurement of a thing but things were measured in terms of other things. 
 
For example, time was measured in terms of ‘smoking periods’. One smoking period is the amount 

of time taken to smoke one traditional ‘cigarette’. (The time taken to cook a kaukau in the earth 
oven is equal to three smoking periods or “muri yaki tepo”. 
 

 

COMPARISON OF THE TRADITIONAL ENGA UNIT SYSTEM WITH  

THE MODERN SI UNIT SYSTEM 
 

 
MODERN SI SYSTEM…………………………  TRADITIONAL SYSTEM 
 

     TIME 
 Seconds      Smoking periods 
 

     LENGTH 
 Metres      pace, ropes, arm/handspan and  
        verbal descriptions. 

     MASS 
 Kilogram      verbal comparisons in terms of  
        pandanus nuts. 

 
*The above table shows only the most commonly used units. However, there are many others. 



 

TIME (smoking periods) 

 
The basic unit system used to measure time that we are going to focus on in this presentation is 

the smoking period or “muri yaki”. This unit is used to measure lengths of time within a day; e.g. 
the time it takes to roast a pig, break a firewood, make appointments etc. is measured in terms of 
“smoking periods”. Our people were very clever in measuring time using the smoking period 

method. They could tell exactly how much time was taken to do a certain thing. One day was 
described as 24 smoking periods or “muti yaki akalita tokage kisa tukulapo”. This meant that one 
hour was approximately equal to 2 smoking periods and each half hour was marked by 

approximately one smoking period. 
 
This idea was very important in activities such as going hunting in thick bush, i.e. they could tell 

exactly what part of the day they were in, whether noon morning or evening by the number of 
smokers they had. Non-smokers depended on smokers for time or they used other methods. 
 

LENGTH 

 

The basic unit system used to measure length varied from location to location and the nature of 
activity (i.e. the object measured). Several methods/units were used; however, we will be basically 
looking at the use of walking paces, ropes, sticks, armspans, handspans and other verbal 

descriptions. Specific methods were used for the specific jobs. Things that were very long were 
measured using paces while shorter items were measured using stivcks, ropes and arm and 
handspans. The methods of using sticks, ropes and handspans were very useful in designing 

houses. Handspans played a very handy part in the field of trade and barter. It was used to 
measure long bamboo containers of oil, strings of shells, etc. 
 

Such objects like standing trees were so hard to measure that verbal descriptions were used. For 
example a standing tree would be described as so many armspans depending on how high the tree 

would be. There was no fixed rope, stick or any of the above methods kept as a standard unit but 
whatever method was available was used. 

 
MASS 

 
No method was directly used in measuring the mass of items, such as using a balance or anything 

like that. A method of verbal description was used to make comparison with the item in terms of 
the weight of 1 pandanus nut. To work out or determine the mass of a certain item, it was only 

described or compared in terms of the weight a pandanus nut. A kaukau bag was also used to 
make comparisons with its weight but it was not used as commonly as the pandanus method. 
 

Object that weighed only slightly more than a pandanus nut were described as more than 1 
pandanus nut but less than 2 pandanus nuts. Likewise objects weighing less than 1 pandanus nut 
were described as equal to a half or a quarter of a pandanus nut. 

 

CONCLUSION 

 
The measuring system of the Enga society was based on assumptions and estimations. There were 
no fixed methods in the field of measurement. However, people were very smart in making 

estimations and it always worked well for them. Also making comparisons was very common. 
 



LESSON 3 
 

 

THE TRADITIONAL COUNTING SYSTEM IN THE  
ENGA LANGUAGE 

 

Thomas Leme and  John Jikap 

 

 
INTRODUCTION 

 

In any traditional society of Papua New Guinea (P.N.G), people in one way or another used some 
form of mathematics in most of their daily activities, without realizing the fact that there were 
some mathematics being involved in anything they did. What they did was normal for them.  

 
Take, for example, the Moka or gift-giving system in the highlands region. During this ceremony 

the people lined up all their pigs, kina shells and traditional salts and many others and then, after 
counting them in their own language, gave them away to their relatives or to whomever they 
intended to give. 

 
In the following pages, we will discuss some of the traditional mathematics used by the Engans in 
their counting system in terms of the items they used. Unlike all other provinces of P.N.G, Enga 

province is very unique in its universal language being spoken all through the entire province. As a 
result there was great impact on the traditional mathematics involved when performing certain 
activities which involved the four mathematical operations. Mostly, addition, subtraction, 

multiplication with less involvement of division. 
 
 
DESCRIPTION OF THE TRADITIONAL MATHEMATICS: 

 

In Enga Province, there are a lot of modern-day mathematical topics involved in any event that the 
people are engaged with. Although they understand what they actually do, the mathematical 

concepts are unnoticeable to them. Mathematics is a natural activity for them, and they are not 
conscious of ‘doing mathematics’. Moreover, there is addition, subtraction, multiplication and 
division involved which they do not realize. The following tables explain the link or the relationship 

between the traditional counting system (Enga) and the modern counting system. Some selected 
counting numbers from both these areas are compiled in the following tables to demonstrate the 
relationship.  

 
EXPLANATION: 

 
In the traditional Enga language, there never existed any figures when and where unnoticeable 
mathematics were used. In substitution of the mathematical figures such as 1, 2, 3……. etc, they 

just used words in their language when they counted certain materials. The counting was purely in 
terms of concrete materials or items. There was no act of abstract counting (i.e. they counted only 
real and concrete materials. For example, one pig was counted as “mendai” or two pigs were 

counted as “lapo” in the Enga language. (see Fig. JJ). 
 



 

NORMAL: 
TRADITIONAL ENGA 

NORMAL: 
MODERN 

BASE TEN: 
TRADITIONAL ENGA 

BASE TEN: 
MODERN 

    

Mendai 1 Akalita Mendai 10 

Lapo 2 Akalita Lapo 20 

Tepo 3 Akalita Tepo 30 

Kituma 4 Akalita Kituma 40 

Kondape 5 Akalita Kondape 50 

Yangisimange 6 Akalita Yangisimange 60 

Sakaita 7 Akalita Sakaita 70 

Mangelap 8 Akalita Mangelap 80 

Tukulap 9 Akalita Tukulap 90 

Akalita 10 Aklita Akalita 100 

Akalita kisa mendai 11 Akalita Akalita kisa Akalita 
mendai 

110 

Akalita kisa lapo 12 Akalita Akalita kisa Akalita 
Lapo 

120 

Akalita kisa tepo 13 Akalita Akalita kisa Akalita 

Tepo 

130 

…………. etc…………. ……etc….. Akalita Akalita kisa Akalita 

Kituma 

140 

Akalita Lalpo 20 Akalita Akalita kisa Akalita 
Kondape 

150 

Akalita lapo kisa mendai 21 ………….. etc……………… …….etc…… 

Akalita lapo kisa lapo 22 Akalita Akalita Lapo 200 

……………. etc……….. ……etc….. Akalita Akalita lapo kisa 
mendai 

201 

Akalita Akalita mendae 100 Akalita Akalita lapo kisa 
lapo 

202 

  ………………….. 
etc…………………… 

………etc……… 

NORMAL KEY NOTES   KEY NOTES: 

“Kisa” means addition (+)   separated by 

Akalita kisa lapo=10+2=12   the word being 

Akalita Tepo=10x3=30   involved. 

Akalita Akalita kisa Mendai  =10x10+1=101  300 

    

Figure = JJ Figure + TK 

 
 

 
“Mendai” and “Lapo” by themselves can not act as the traditional counting numbers if there was no 

pig or concrete materials in general. The pigs are concrete that they allow “mendai” and “Lapo” to 
be the traditional counting numbers. Comparing this with the modern counting system, the 
counting numbers 1, 2, 3, ……… etc, are automatically the counting numbers. Even though the 

numbers (1, 2, 3,………etc) are abstract, people (the modern learners of mathematics) know what 
the numbers really mean. 



LESSON PLAN: 
 

 

TOPIC:  MULTIPLYING 10’S AND 100’S 
 

In teaching the topic: Multiplying tens (10s) and hundreds (100s) of 7A, modern mathematics, we 
will relate it with the base ten (10) counting system of the traditional Enga language. (refer to fig: 
TK). However, to begin teaching this topic (multiplying 10s and 100s), we will preview fig: JJ 

(normal) and identify what the Enga numbers mean and their counting sequential order. This will 
be further explained with the aid of the normal key notes. After explaining fig: JJ, we will proceed 
to fig: TK (base 10) This fig: TK will be further explained with the assistance of the base ten key 

note. 
 

The modern concept of multiplying tens (10s) and hundreds (100s) are as follows: 
 
PRODUCT  THINK     WRITE/ANSWER 
7 x 80----------- (7 x 8) x 10 -------------- 560 
6 x 400 -------- (6 x 4) x 100 ------- 2400  

40 x 70 -------- (4 x 7) x 10 x 10 --------- 2800 
90 x 600 ------ (90 x 6) x 10 x 10 ---- 54000 

 
The traditional Enga concept of multiplying tens (10’s) and hundreds (100’s) within the counting 

system are illustrated as follows. From the table (Fig. JJ and Fig. TK) we can say that: 
 
Akalita mendai = 10 x 1 = 10, Akalita Lapo = 10 x 2 = 20 

Akalita Tepo = 10 x 3 = 30, Akalita Kituma = 10 x 4 = 40 
Akalita Kondape = 10 x 5 = 50, Akalita Yangisimange = 10 x 6 = 60 
 

 
 

HUNDREDS 
 
Akalita Akalita mendai = 10 x 10 x 1 = 100 
Akalita Akalita lapo = 10 x 10 x 2 = 200  NB: Akalita Akalita Akalita 

Akalita Akalita tepo = 10 x 10 x 3 = 300 mendai = 10 x 10 x 10 x 1 = 100 
 

 

WORKSHEET 
 

1. Find the products of the following: 
 
a) 10 x 2 = _______________ b) 10 x 3 = _____________________ 

 
c) 70 x 4 = _______________ d) 90 x 4 = ______________________ 
 

e) 10 x 10 x 1 ________________ f) 100 x 2 = _________________ 
 

g) 100 x 5 = _________________ h) 10 x 10 x 10 = ______________ 
 



 
2. Write the above expressions (from question 1) in the Enga language (counting system). 

 
 a)_____________________________________________________________ 
 

 b)_____________________________________________________________ 
 
 c)_____________________________________________________________ 

 
 d)_____________________________________________________________ 

 
 e)_____________________________________________________________ 
 

 f) _____________________________________________________________ 
 
 g) ____________________________________________________________ 

 
 h) ____________________________________________________________ 
 

 
 
Traditional Counting Systems involve many modern mathematical ideas, particularly the four major 

mathematical operations as explained above where each and every counting number in traditional 
counting sequence is a result of each and every counting number by means of addition, 
subtraction, multiplication and division without realizing them. Therefore, we (LEME Thomas and 

JIKAP John) would like to make a strong recommendation that different language groups in Papua 
New Guinea whom modern mathematics is not their language or culture, should first of all learn 
their own traditional counting system in their own languages in Pre-schools or “Tok Ples Skuls” 

(community schools) aimed at teaching children how to do some of the basic mathematics in their 
own languages before they proceed to further their knowledge in other higher institutions. 

 



LESSON 4 
 

MEASURING TIME IN SIMBU PROVINCE 
 

Lucy Aewai, Nabe Jack, Ula Waugla 
 
INTRODUCTION 

 
Mathematics is used to some extent in any society, but varies considerably in usage. In PNG, there 
are similarities in all ethnomathematics among 700 languages. In general, the use and 

understanding of measurement is simple as long as one knows the language. 
 

Some expressions of numbers or measurement units use what is found in the environment. Both 
concrete (e.g. using rope for measurement) and more abstract (e.g. weather and natural 
phenomena) are used. Most traditional societies do not have counting systems that go to hundreds 

or thousands. There is no clear concept on definite figure but only rough ideas with words. And so 
this lack of precision has an effect on all the traditional measurement. Because not many people 
are literate, traditional math is still important to this day. 

 
In this lesson we will look at the measurement of time in Simbu Province expressed in words of the 
Konda language. The main purpose is to see how some measurement concepts in Western maths 

are difficult to express in traditional Simbu mathematics. 
 
DESCRIPTION OF THE MATHEMATICS 

 
Time Measurement is an important factor in every society. In Simbu Province in particular there is 

still a big need in measuring time for many reasons. Measuring time involves many words because 
of indefinite figures. Most of these words derived from names of the different stages of growth (of 
humans, animals and plants), special events, and the weather. With that there are many words 

and some of these are long. 
 

There is no measurement equivalent to hours, minutes and seconds. A day is defined as the period 
of daylight only. A new month is shown by the moon. A year or Christmas is told by the date of an 
important pig-killing ceremony. Centuries are not counted in hundreds of years, but long periods of 

time are related to their family ancestors. Time within the day is told by the position of the sun. 
These are easy time measurements and relatively simple in comparison to Western Mathematics, 
but they lack the definite numerical precision of Western time measurement. 

 
  MODERN    TRADITIONAL 

 
  Morning     Konduagle Wisugo Egene 
  Midday     Niga Dugo Egene 
  Afternoon    Err Sugo Egene 

 
  1 month    Ba (=`moon’) suara 

  2 months    Ba suo  
  3 months    Ba suota 
  4 months    Ba suo suo 

 
  Christmas (a year)    Bugla yugo (pig killing occurs) 



 
Time is also measured by looking a the growth of animals and plants. For example, when a person 

is born, a tree is planted. The person’s age is later judged not in years but in the growth of the 
tree. Dates are related to events, or to the stages of human growth, for example baby (guglambu 
mogo egene), teenage (male: ambai more; female: gumgul more), or marriageable age (ambai 

more kindgul). 
 
CONCLUSION 

 

Looking at the above lesson it can be seen that time measuring is not a big problem for Simbu 
people. The outsider will also find it easy if only they learn to know the language. However some 
of those units are replaced by Western mathematics because of the dying out of some events like 

pig-killing. Most villages know that Christmas is approaching when students go for Christmas 
holidays. But still the people use the same words. Probably in a few years time many more people 
in Simbu will use Western time measurement to their advantages. 

 



LESSON 5 
 

PATTERNS USING CONGRUENT SHAPES 
 

Agnes Kalos, Ishmael Kunias, Margaret Norman, Solomon Titus Yuss 
 
 
INTRODUCTION: 

 

The focus of this lesson is on geometry. Geometry basically deals with patterns, shapes and lines. 
It was used traditionally by the Egyptians and other ancient countries in helping to design buildings 
and to create designs them. In Papua New Guinea our people do use geometry in their traditional 

art work without realizing that they are using it. However, their understanding of this art work is 
simply making patterns. 
 

Culturally, in Papua new Guinea societies, patterns come in different styles and forms but do not 
vary very much. It is of great importance to different ethnic groups because it represents the 
people’s beliefs, feelings and creativity in the form of art. It gives them pride and respect for their 

tradition and culture. 
 
The main focus is to relate this idea of traditional geometry to teaching geometry to a grade eight 

(8) class. The reason for focusing on the latter is to help students have a clear understanding or 
perspective of the topic before actually learning the new concept. 
 

Traditionally, in Papua New Guinea societies, patterns are formed by repeated shapes clustered 
together or arranged systematically. This is simply using congruent shapes to make or create 

patterns. Therefore, it is suitable in incorporate into the teaching of a grade eight mathematics 
class the topic “Patterns using congruent shapes” to ease the complexity of the topic or to 
develop their understanding using concrete examples. 

 
 

LESSON PLAN: 
 

TOPIC: GEOMETRY 
 
SUB-TOPIC: PATTERNS USING CONGRUENT SHAPES 

 

Objectives: By the end of this lesson students should be able to; 
 
1) Use the idea of traditional patterns using congruent shapes and construct patterns that are 

found in their area; 
 
2) Explain the importance and describe materials needed to make these patterns traditionally; 

 
3) Understand the basic importance of patterns using congruent shapes in today’s mathematics. 
 

Introduction: 
 
Teacher activities: 

- State the topic (patterns using congruent shapes) 
- Define congruent shapes (shapes that are equal in sizes and shapes but can be in different 

positions)  



- State the objectives of the lesson. 
 

Student activities: 
- Pay attention 
- Give examples of congruent shapes 

 
Body: 

 

Teacher activities. 
- Ask questions 

- Can you think of any patterns in your society that use congruent shapes? 
- Show some concrete examples 
- What do they do to make these patterns? 

- Group students into their province or regional groups. 
- Give an exercise – (Draw patterns from their area which used congruent shapes, discuss their 
importance to their societies and the materials needed to create these patterns. 

 
Student activities: 
- Think of congruent shapes that form patterns in their villages 

- Name the materials used 
- Do the activity. 
 

Conclusion: 
 
- Students present their activity’s report 

- Teacher stresses the importance of congruent shapes. 
 

A) Beautify the environment by creating designs 

B) Helps in modern construction (building) of complicated frame works. 
 



LESSON 6 
 

COUNTING SYSTEMS IN THREE PROVINCES 
 

Joyce Amo, Thomas Podarua, Angela Polikran 
 

Introduction 

 
This is a grade 7 topic based on the Languages of the Sandaun, East New Britain and Madang 
Provinces. The specific Languages used in this lesson are: 

 
a. Wamoduse – Sandaun Province 
b. Kuanua – East New Britain Province 

c. Manam – Madang Province 
 

In the Wamoduse language, a base 4 counting system is used, while the Kuanua language uses 
base 10 and the Manam counting system uses base 5. 
 

During the lesson the students are expected to: 
 
a. Understand the number usage of the Wamoduse, Kuanua and the Manam counting systems. 

b. Add and give answers in the Wamoduse, Kuanua and the Manam counting systems. 

c. Compare the Bases in the Wamoduse, Kuanua and the Manam Counting Systems. 

 
DESCRIPTION OF THE MATHEMATICS: 

 
The table on the facing page shows the three counting systems of the Wamoduse, Kuanua and the 

Manam languages in comparison with the English system: 
 

COUNTING IN WAMODUSE (Base 4), KUANUA (Base 10), and MANAM (Base 5) 

 
NUMBER   WAMODUSE     KUANUA   MANAM 

 1 Opa     Tikai   Teke 
 2 Umon-Nu    Aurua   Rua 
 3 Ehnu    Autul   Toli 

 4 No-oh    Aivat   Wati 
 5 No-oh mleng opa   Ailima   Lima 
 6 No-oh mleng umon-nu  Laptikai   Lima be teke 

 7 No-oh mleng ehnu   Lavurua   Lima be rua 
 8 Nu-Ju    Lavutul   Lima be toil 
 9 Nu-Ju Mleng Opa   Lavuvat   Lima be wati 

 10 Muti Opa    Avinun   Kulemoa 
 11 Muti Opa Mleng Opa  Avinum ma tikai  Kulemoa be teke 
 12 Muti Opa Mleng Umon-Nu  Avinum ma aurua Kulemoa be rua 

 13 Muti Opa Mleng Ehnu  Avinum ma autul Kulemoa be toil 
 14 Muti Opa Mleng No-oh  Avinun ma aivat  Kulemoa be wati 

 15 Muti Opa Mleng No-oh Opa   Avinun ma ailima Kulemoa be lima 
 16 Muti Opa Mleng No-oh Mleng Opa Avinun ma laptikai Kulemoalima be teke 
 20 Muti Umon-Nu   Aura vinum  Tamoata di teke 

 24 Wali Yam Muti      Tamoata di teke be wati 



 
In the Wamoduse language which uses a base 4 counting system, notice that the base acquires 

a base word which is No-oh or 4, but at certain numbers the word base changes. That is at 8, 9, 
10 and 24. The word Mleng (connective word) means a left over from 4 which is the base. 
 

Example: 5 is No-oh Mleng Opa which is 4 and one left over from 4. 
 
In the Kuanua Counting System notice that the numbers from 6 to 9 have common words as in 

1 to 4. 
 

Example:  1 is Tikai and 6 is Laptikai. So the word Tikai is common in 1 and 6. This doesn’t mean 
that it is a base 5 Counting System. It is a base 10 Counting System. Notice that the counting 
system acquires the base word which is Avinun at 10. At every multiple of 10, the base word 

changes. 
 
Example: 10 is Avinun, 20 is Auravinun, 30 is Autulavinun and so on. 

 
The word “ma” is the same as “and” or “plus” in English or Mathematics languages respectively. 
 

Example: Avinun ma Tikai which is 10 and or plus 1. 
 
In the Manam language, the Counting system is a base 5. The Counting System acquires its 

base word at 5, which is Lima. To continue counting from 6 to 9, the base is retained and the 
connective word “be” meaning “and” or adding the numbers 1 to 4 to the base which is five. 
 

Example: 6 is Lima be Teke which is 5 and or plus 1. 
 
You will realize that the base word changes at 10, 15, 20, 30, 40 etc… For example 10 is Kulemoa, 

15 is Kulemoa Lima, 20 is Tamoata di Teke, 30 is Tamoata di Teke be Kulemoa and 40 is Tamoata 
di Rua. At 20 the connective word “di” means multiplication. It multiples 20 by the number from 1 

to 5. Example: 20 is Tamoata di Teke which is 20 x 1, 40 is Tamoata di Rua which is 20 x 2 etc…… 
 
CONCLUSION: 

 
The lesson is based on the counting system of the three languages. It can be taught at any grade 
level. Thus the counting system is not the only concept in the Papua New Guinea traditional 

mathematics. There are other mathematical concepts in traditional Papua New Guinea. For 
example: The Kuanua Money Value System from the Sandaun Province and so on. The three 
counting systems in the Wamoduse, Kuanua and the Manam languages are used especially in 

counting. While other mathematical concepts use different bases and words to describe their 
values. For example; measurements have their own words and base to describe a certain length. 
 



LESSON PLAN 
 

TOPIC: LANGUAGE OF MATHEMATICS: COUNTING SYSTEM (GR. 7) 
 
OBJECTIVES:  

 
The students will be able to: 

 
a) convert the Metric system to bases four, five, and ten in the Wamoduse, Kuanua and 

Manam counting systems respectively. 

b) Do addition in the three counting systems 

c) distinguish the three different bases in the three languages 

d) change the Wamoduse counting system into kina and toea 

 
INTRODUCTION: 

 
Teacher’s Activities 
- Ask students to count in their own languages from 1 to 10 

- Identify the base of the students’ counting systems  
- Introduce Topic: 

 Language of Mathematics – Counting System 
- Base 4 is in the Wamoduse Language 
- Base 5 is in the Manam Language 

- Base 10 is in the Kuanua Language. 
 
Student’s Activities 

- students count 
- listen to the teacher 
 
BODY: 

 

Teacher’s Activities 
 
Angela 
 
- Explains the Wamoduse base 4 counting system. 
 Gives example 1) Convert 6 to Wamoduse Language 

- Add 3 and 4 to give 7 using the Wamoduse language 
 eg. 6 = NO-OH MLENG UMONU 

 3 + 4 = 7 EHNU MLENG NO-OH WHICH IS NO-OH MLENG EHNU 
 (The base comes first) 
 

Thomas 
 
-  Explains Manam base 5 counting system 

Gives examples: 
1) Convert 6 to Manam language. 

  6 is Lima be teke 

 2)  Add 6 and 5 to give 11 
      Lima be teke be lima will give “Kulemoa be teke” 



Joyce: 
 

-  Explains Kuanua base 10 Counting System. 
 Gives examples: 
 1) Convert 11 to Kuanua language 

11 is Avinun ma Tikai 
 2) Add 10 and 3 to give 13 

Avinun ma Autul = Avinun ma Autul 

 
Break students into three groups. 

 
Group 1 – Wamoduse language 
Group 2 – Manam language 

Group 3 – Kuanua language 
 
Explain what each group is to do. (refer to demonstration by Angela, Thomas and Joyce) 

 
Each of the 3 teachers supervises one group. 

- Pin the problem on the board 

- Ask students to come forward and ask them to present their answers. 
 
Student’s Activities 

- Listen to the teacher 
- Look at the chart 
- Listen to the teacher 

- Look at the chart 
- Listen to the teacher 
- Get into three groups 

- Work on the problem 
- Representative from each group come and present answers 

- Compare answers 
- Listen to the teacher 
 
CONCLUSION: 

 

Teacher’s Activity: 
- give an example: 
 Convert 12 to the Wamoduse, Kuanua and the Manam languages. 

 
Student’s Activity: 
- Wamoduse – Muti opa Mleng Umon-Hu 

- Kuanua – Avinun ma Aurua 
- Manam – Kulemoa be Rua 
 
MATERIALS: 

- Charts 

- Cards 
 

Angela and Joyce: Present Money System (Wamoduse & Kuanua)  
This is done for interest! 
 



LESSON 7 
 

TRADITIONAL MATHEMATICS IN THE BOGIA & BUIN LANGUAGES: 
 

Volumes, Capacities and Quantities. 
 

Alings A. (Bogia) Madang. Shabre H. (Bogia) Madang. Franklyn J. (Buin) N.S.P 
 
 

Introduction 

 
The idea of Mathematics has always been part of every human civilization throughout the world. In 

everyday life man has always depended on some sort of mathematics. Man had to count things, 
estimate distances, tell time and measure weights and volumes using some sort of primitive 
standard units. Likewise, Papua New Guinea had and still has its unique counting systems. Of the 

diverse cultures in PNG, this paper focuses mainly on three different linguistic groups, namely the 
“Buin Language” of North Solomons Province and the “Kire” and “Warran” Languages of the 

Bogia in the Madang Province. In these three languages, people have always measured things 
using the “Comparison Method”. Especially when measuring volumes, capacities and quantities. 
 

The objective of this presentation is to help students to interpret traditional methods of measuring 
volumes, capacities and quantities. All this is measured mainly by comparing one quantity to 
another and not counting the individual items as is the case in the Western mathematics. We will 

be mainly talking about measuring the number of items in terms of comparing two different 
quantities. it is just like in the English Language where “metaphors” are used to describe 
something else. It is rather ambiguous where one word is used to describe two things when used. 

 
The reason why people have not used the actual counting system to count was that in many of our 
languages, the counting systems are not appropriate when measuring or counting large quantities. 

This is because many counting systems are restricted only to either a base 2 or 5. For example; in 
the Kire language of the Bogia District in the Madang Province the counting system is in base 2, 
thus making it difficult to count and describe items which go beyond 2. Therefore one cannot 

count items in large quantities. Even if it is possible to have a counting system that goes beyond 2, 
one has to go through the hardships of using a great number of objects to measure, using the 

comparison method. Moreover the decoder of the message may be totally confused by the time 
the encoder finishes. 
 

Therefore to make life easier, the people have always used the “Comparison Method” involving a 
great skill of estimation whereby one quantity is compared to a standard unit of measurement. For 
instance, in the “Warran Language” of the Bogia District in the Madang Province, people used and 

still use one full sago bag as a standard unit of measurement to measure volumes, capacities and 
quantities of different items. For example: if one is to count in order to find out the number of fish 
caught, he/she will always count them using the sago bag as a standard unit. That is, if it is a full 

bag of fish then it is the same as saying one full bag of sago. Furthermore, if it is a half bag of fish 
he/she is actually referring and comparing to a half bag of sago and so on. 
 

Description 

 

The traditional mathematics cannot be seen in isolation from Western Mathematics. There are 
certainly some notable relationships which exist between the traditional and modern mathematics. 
Though one might say that traditional mathematics is different because it uses other objects (using 

the comparison method) to measures volumes, capacities and quantities of different items, really 



they are similar. They are similar in that they use the ideas of ¾, ½ and ¼. when the 
measurements are taken. 

 
Suppose that in our example someone is counting the number of fish caught. He/she is actually 
comparing the amount of fish in regard to either a full bag, ¾ of a bag, half a bag, or a quarter 

bag of sago. In addition, this traditional mathematics also involves the “Estimation Area” of 
Western math’s. 
 

Furthermore, a standard unit of measurement is the basis of all measurements both in the 
traditional and Western mathematics. In the traditional mathematics, one full sago bag is often 

referred to as the standard unit of measurement. Likewise, also in Western mathematics different 
standard units of measurement are used. For example, volumes are measured in “litres” (the 
accepted standard unit for measuring volumes). In many ways traditional mathematics especially 

in the above mentioned cultures is often neat and it is easy to measure large quantities, volumes 
and capacities using the comparison method. However one slight difference is that traditional 
mathematics uses very limited standard units of measurement, whereas in western mathematics a 

good variety of standard units of measurements are used. For example the unit of “litres” is used 
t measure volumes of liquids and the unit of “grams” is used to measure mass. In our 
traditional math’s, the only unit of measurement is the use of the “sago bag”, which can refer 

rather ambiguously to capacity or mass. This unit is accepted throughout the entire area of 
Madang Province. So when this standard unit is used everyone else understands it. This particular 
unit of measurement is still respected and upheld today despite the influence of Western 

mathematics. For example, in the market one might buy kaukau in terms of a fraction of a bag of 
sago. This standard unit is not perfectly standardized. There are two disciplines involved in using 
this standard unit. One, in counting the number of items and two in weighing, that is finding out 

the exact number of items and how heavy these items are. For instance, if one is to find out how 
many fish there are in the bag he/she is actually referring to a fraction of the sago bag. That is 
he/she is referring to fish caught in terms of a quarter, half, three quarters and a whole bag of 

sago. Similarly, if one is talking about kaukau he/she is referring to the weight of kaukau in regard 
to the weight of sago bag using the same units of measurement. That is they would not be 

interested in the amount of kaukau in the bag, but only in the weight of kaukau as compared to 
the weight of a sago bag. 
 



 

Ethnomathematics 
Topic: Volumes, Capacities & Quantities 

Worksheet 
 
Do the following Exercise. 
 

(1) What is the word for “full” in the language?______________________ 
(2) If I say I caught a “leng” of fish, how many is that? _______________ 
(3) One “full” pot of water would be ___________ L? 

(4) If Fred says he fetched a “liktum” of water, how many litres is that? 

(5) Fred’s three children: Ben, Jill and Molly fetched this amount of water respectively; 
‘simkun’, ‘duwase’ & ‘leng’. How many litres did they fetch altogether? 

(6) Intepret these into western fractions and add. 

 

(a) liktum kaklo leng = ______________________________________ 
(b) duwase kaklo duwase = __________________________________ 
(c) simkun kaklo leng = _____________________________________ 

 

Equivalent Fractions 

Quantities 

Simkun = “full” approx. (30) items. 
Duwase = (3/4) x 30 = approx. 22 items. 
Liktum = (1/2) x 30 = approx. 15 items. 

Leng = (1/4) x 30 = approx. 7 items. 
 

Liquid Volume (L) 

Simkun = “full” approx. 5L 
Duwase = (3/4) x 5L = approx. 3L 

Liktum = (1/2) x 5L = approx. 2L 
Leng = (1/4) x 5L = approx. 1L. 

 
Note: kaklo = and  or + 
 

 

Conclusion 

 
To conclude, because most of our people are uneducated, the method of measurement using 
“comparison” is still widely used today. Nevertheless, this method is gradually dying out because of 

the influence of Western mathematics. This is because the present generation is so used to 
Western mathematics. The fact that it is much more convenient and appropriate to the modern 
technological age, our traditional mathematics lies dormant. Furthermore, despite the fact that it is 

a big inappropriate to use traditional math’s in the modern day world, it would not be a bad idea to 
encourage students learning mathematics to think about mathematics in their language. After all 
students first think of mathematics in their own language when they try to solve mathematics 

problems. Therefore, traditional mathematics must not be done away with completely. 
 



LESSON 8 
 

TELLING TIME 
 

Dominic Raimbas, Joseph Kopeak, Livinai Damaia. 
 
INTRODUCTION 
 

In our lesson we will be talking about time. We will relate traditional ways of telling time to modern 
ways of telling time, which are using clocks or watches and using calendars for longer periods of 
time. 

 
In traditional ways of telling time, we do not have standard units which can be used for specific 
times of the day. Instead we just say whether it is morning, midday, afternoon, or night stated in 

our own tokples/mother tongue. 
 

OBJECTIVE 
 
Students should be able to refer back to their traditional ways of telling time to help them identify 

a.m. and p.m. times. 
 
REFERENCE 

 
Secondary School Mathematics ------ 7A Text Book 

Page 64-69 ------ Chapter 5: Measurement 
Sub-topic: Time 
 
DESCRIPTION OF TRADITIONAL MATHEMATICS 

 

In any society, though it may not be realized, Mathematics plays an important role. People in any 
society practice mathematical concepts in their own traditional ways relating in one way or the 
other, but these all can be related to the modern mathematics which is taught and learnt through 

formal situations. 
 

Take, for example, teaching and learning mathematics in the classrooms. Some of the 
mathematical concepts practiced traditionally are included in topics such as: 
1) Ratio and Proportion – where people exchange goods for other good considering the 

amount of things to be exchanged for another thing, e.g. the ratio (cost) of shell money 
for a particular good/thing. 

 

2) Geometrical shapes – these are the patterns found on: bilums or string bags, mats, 
baskets, carvings, etc….. 

 

3) Measurement –  (a)  Area – measuring the area of a garden. 
(b)  Weight/mass – measuring how heavy or light an object is. 

     (c)  Time – telling time by traditional means. 

 
In this report about traditional mathematics, the topic that is related to is, TIME. (SSM 7A pg 64-
69) 

 
Time is one of the sub-topics covered under the main topic called Measurement in the Secondary 
School Mathematics textbooks. In this report, time is discussed in traditional ways with its 



relationships to telling time on the clock face for short times or time of the day. Thus; calendars 
are used for longer periods of time, such as days, weeks, months, etc… of a year.  

 
In many societies in PNG, the traditional methods of telling time are similarly practiced. Telling of 
times traditionally comes in two categories, namely: 

 
(1) Short times 
(2) Longer times 

 
In the former category, time is known through sources which signal a certain time daily. Two 

common sources which inform us about the short times traditionally are: 
 
(1) the cries of certain birds and insects. For example, roosters crowing early in the morning 

assure us of the day-break. 
 
(2) observing the shadows. (This source of telling times is for the daytime only, that is when 

the sun shines.) 
 
In the latter category, some of the traditional sources of telling time are: 

 
(1) seasons of flowers, fruits and leaves of plants 
(2) seasonal activities or rituals 

(3) (3) observing the tides (coastal areas) 
 
Though we do not measure short periods of time precisely in Papua New Guinea traditional 

societies, we have common descriptions of telling times. As stated earlier, we do not tell the exact 
times such as 9 o’clock am or 2:30 pm or 10 o’clock pm or 4:15 am etc.. The general description of 
time that we practice in PNG traditional societies are; morning, mid-day, afternoon and night. 

Therefore, the times between 5 o’clock am to 10 o’clock am are said to be morning. While around 
11 o’clock am to about 1:30 pm is described as mid-day. The times between 1:30 pm to 6 o’clock 

pm are described as afternoon and the times between 7 o’clock pm to around 4:30 am the next 
day are said to be night. 
 

The table below shows the three different languages used to describe the above times. 
 

LANGUAGE   MORNING  MID-DAY  AFTERNOON   NIGHT 

Mendi   panapi  hora  ambona   somona 
Kaje (Bogia)  giomsan giar  gutak   nokan 
Misima   meluluga alalati  kokoyavi  bulin 

 



 

LESSON PLAN 
 

Introduction 

 
In the introduction part of the lesson we will introduce the topic. i.e.; time, and describe some of 
the traditional ways of telling tie. For example; bird and insect cries, looking at shadows, observing 

tides etc. 
 
Then, we will related these traditional means of telling time by modern means, mainly am and pm 

times. When describing traditional times, we will be using three different languages where the 
presenters come from. 
 

 

Body: 

 
In this part of the lesson, we will emphasize the relationships between traditional and modern (am 
and pm) times. We will relate each of the four traditional categories mentioned earlier, to modern 

am and pm times respectively. After a brief explanation of traditional and modern times, the 
students will get into groups to discuss some of the traditional ways of telling times and to relate 
them to modern times. The students will be encouraged to express times in their own languages. 

Then the leaders of each group will present the things that they have discussed. (Elaboration by 
teacher if applicable) 

 
 

Conclusion: 

 
In the conclusion part of the lesson, we will basically summaries what has been discussed during 
the presentation of the introduction and body. We will be relating the basics of traditional and 

modern concepts of time. 



LESSON 9 
 

GEOMETRIC SHAPES AND PATTERNS IN THREE REGIONS 
 

Steven Hariec, Caspar Kona, Agasten Tabi. 
 
Introduction 

 

This lesson is about geometric shapes and patterns. Shapes and patterns can be found all over 
Papua New Guinea and other Pacific Countries. Here, we will investigate some of the patterns and 
shapes using traditional mathematics, i.e. what materials we can find traditionally that have 

patterns which are similar or the same as the ones in the Secondary School Mathematics texts. 
 

The objective of this lesson is to make students aware that: 
 

1. They can extract geometric shapes and patterns from traditional and cultural items or 

materials. 
 

2. Patterns exist around them, and future applications such as in carpentry and architecture 

are important. 
 

3. They can make materials using patterns and shapes. 

 
Therefore, this lesson will contrast and compare traditional patterns and shapes present in 
traditional materials with the patterns and shapes in SSM texts (7A & 8A). The content of the 

lesson will be patterns and shapes from the three different cultural backgrounds, that is, KARKAR 
ISLAND, BOGIA and PENTECOST (VANUATU). 
 

DESCRIPTION OF THE TRADITIONAL MATHEMATICS 

 
1.)  COMMON PATTERNS FROM KARKAR 

 

There are many patterns in our traditional societies. Different societies have their own styles of 
making patterns. Most of the patterns can be found on the handicrafts. Nevertheless, the patterns 
are made from whatever available resources exist in that society. For instance, there are numerous 

patterns on walls made from bamboo. This can only be found in the coastal areas due to the 
availability of bamboo.  
 

Below are some traditional items which contain patterns (= ‘Damag’). 
 
1. Gadab – Mat made from coconut leaves. 

2. Bidar – Walls made from bamboo. 
3. Dob – Pig trap made from bush strings. 
4. Paspas – Armbands made from strings. 

5. Kotouk – String bag. 
6. Suduk – Windows made from bamboo. 
 
2)  DESCRIPTION OF TRADITIONAL MATHEMATICS ON PENTECOST ISLAND (VANUATU). 

 

Pentecost Island possesses some interesting items where traditional mathematics can be found. 
Shapes and patterns are among the most distinctive and predominant types existing in any 

artifacts or materials that people make. 
 



Different shapes and patterns can be found in: 
1. Baskets 

2. Walls of buildings 
3. Mats 
4. Traditional/custom stories 

5. Head bands 
6. Arms bands 
7. Pig strings 

 
3) DESCRIPTION OF TRADITIONAL MATHEMATICS OF BOGIA. 

 
BOGIA, just like the other two societies, has some foundations of mathematics present. The 

obvious one of course is, shapes and patterns. Congruent shapes can be found on carvings, on 
walls, mats, baskets and many other items. Patterns are formed from these shapes through 
weaving in such a way as to form a particular pattern. For instance, weaving one up and one down 

using pandanus leaves makes a set of small congruent rectangles forming a grid. These different 
patterns that exist on cultural items have different names depending on the ups and downs of the 
weaving pattern of the pandanus leaves or bamboo strips. Although the society is changing rapidly 

towards modernization, these traditional ways of making patterns are still predominant and active 
amongst the people of BOGIA. 
 

The table below shows names of some common patterns of the three areas. The names are also in 
the different languages. 
 

ENGLISH KARKAR BOGIA PENTECOST MATERIALS 
     
2 up-1 down Forfor paipai Ivuntu Hala-wib walls, mats, 

floor, window 
 

1 up – 1 down Idu Isida Ivi Waa dindi mats 
 

Star shape Patue Agar Hala-wamso walls 

 
Three strings  Lasau Brovo Hala-iilin pig string 

 

Serial figure 8 Gum-ngan nda Halan-wakatii bilum 
 

Cross-shaped 

paddles  

utic Nimpu Halan-boga custom stories 

     
 

LESSON PLAN 
 

SUBJECT: Mathematics 
 
TOPIC: SHAPES AND PATTERNS 

 

GRADE: 7 & 8 
 
REFERENCE: SSM 7A, CHAPTER 2, pp. 16….SHAPES 

   SSM 8A, CHAPTER 1, pp. 1……. INVESTIGATIONS IN GEOMETRY 
 
MATERIALS: Baskets, bilums, leaves, paper,… etc 



 
OBJECTIVES:  By the end of the lesson the students should be able to: 

1. Identify patterns and shapes present in the cultural items. 
2. Make a tessellating pattern from the items. 
3. Differentiate between congruent and similar shapes. 

 
INTRODUCTION: 
1. Hold a basket and ask this question: 

 What can you see on the basket? 
 

2. Identify two baskets from KARKAR and PENTECOST, and briefly describe the traditional 
mathematics found in these societies, i.e., the names of different patterns in KARKAR, BOGIA 
and PENTECOST language. Also outline what and where in traditional culture these patterns 

and shapes can be found. 
 
3. Ask the students where they can find shapes and patterns in their own society. 

 
4. Explain the relationship to modern mathematics and state the reference in high schools texts, 

i.e., SSM 7A pp. 16 and SSM 8A pp.1. 

 
BODY: 
1. Identify 1 up and 1 down, 2 up and 1 down, 2 up and 2 down on the basket and sketch on the 

blackboard how it is woven. 
 
2. Show how 1 up and 1 down can be arranged or woven differently on a drawn grid. State that 

it’s like arranging congruent squares/rectangles. 
 
3. Give an EXERCISE: 

(a) In how many ways can 2 up and 1 down, 2 up and 2 down by drawn? 
(b) Draw a triangle and ask what shape is it and where on the basket they can find it. Ask the 

students to write the pattern down in terms of ups and downs. 
 
CONCLUSION 

1. Draw two grids and ask a student to come up and shade in 1 up and 1 down in the first 
grid and 2 up ad 2 down in the second grid. 

 

2. Explain where these patterns can be found, i.e., on walls, floor, mat, basket, bilums, etc.. 
 
3. Relate the lesson to modern math’s and its applications like in buildings, tiles, carpets and 

other designs. 
 
CONCLUSION 

Our lesson is based on the topic: SHAPES AND PATTERNS. We explain it in terms of how the 
basket is woven to show the shapes and patterns present on it. The main aim of our lesson is to 
make students aware that shapes and patterns exist everywhere around them and even in their 

lifestyle. The lesson that is presented should easily achieve its goals, because examples of shapes 
and patterns can be easily seen around them; many traditional artifacts have patterns in them too 

and are easy to construct. Therefore, our lesson should achieve its goals since “MATH’S IS 
ALREADY IN THE SYSTEM”. 



LESSON 10 
 

RATIO AND PROPORTION: BARTER OF SAGO FOR FISH IN 
TAU DIALECT OF KWANGA LANGUAGE, WEST SEPIK 

 
Tom Kaviambu, Antonia Kachau, Patrick Nembeli. 

 
Introduction 

 
Just as in many traditional ways of applying mathematics to counting things or the addition and 
subtraction of anything, this lesson attempts to introduce the ways which our people use. In the 

Sepik provinces we generally have the same usage of our number systems or the counting 
systems. Mainly they are used in the following areas: addition, subtraction and ratio and 
proportion. Not much is known about the operation of multiplication and division. In this 

ethnomathematics lesson we will concentrate on ratio and proportion used in the barter system 
and the money system. The main objective is that students would be able to apply the traditional 
ideas of ratio and proportion into the modern mathematical operation of ratio and proportion. They 

would also appreciate the relationship between the traditional method and the modern method. 
 
In addition we would like to introduce our counting system in the Tau language (spoken along the 

coastal area of Wewak). The Tau counting system is a base 5 system. All the other numbers can 
be made out of the basic base 5 numerals. Therefore with the understanding of the Tau number 
system students can also translate the traditional numerals to the modern ones and apply them in 

any of the operations except in multiplication and in division. However it is possible to improvise on 
the Tau system to include multiplication and division. Indeed, it is often claimed that the absence 
of terms for multiplication and division in the Tau language indicates that Tau culture is unaware of 

multiplication and division. However, the barter of numbers of bags of sago for numbers of fish 
indicates an appreciation for ratio and proportion which presupposes the concepts of multiplication 

and division. For the time being we will only include the numbers in the ratio and proportion by 
comparing the same quantity and one quantity with the other in terms of size, quality and quantity 
of mainly food materials used in trade and traditional money. 

 
Description of Tau Traditional Mathematics. 

 

The traditional method of ratio and proportion can be seen in the barter system and the traditional 
money system. The barter system as a means of trade was practiced all through out the 
Melanesian society and it has a prominent value in the many cultures and groups of people. In the 

Sepik provinces mainly food materials and the traditional money for pigs and for bride price are 
exchanged proportionally. That means that the people do not only give and take, they base their 
judgment on these three forms of standards; size for quantity, size for quality, and quality for 

quality. 
 
In the pictorial language the proportion of size for quality means, for instance, that a cylindrical 

shape of prepared sago called samau (approximately two feet in length or primitively taken to be 
the length from the sole of the feet to the knee) would be exchanged for either ten small fish or 

five large fish. The samau is said to be the standard length and it is also traded with the inland 
people for yams and mami (a form of yam but is shorter than the real yam). It would be one 
samau for say five or more mami or so depending on their best judgment and the standards they 

set. 
 
The other areas where ratio and proportion are used most is the money system. That also is 

common throughout the Sepik provinces. The traditional shell money comes in various sizes and 



values. The shell money is used for bride price and pig payment. The values for these shells 
correspond to the size of the shells. Therefore the values range from the smallest to the biggest 

(kalem wuru, kalem, kalem wusu, kalem wasung wasung, wurul tai). Refer to the number 
system for the values. Note that there are no smaller units. Te shell money can be exchanged for 
shell money too, or instance exchanging two little shells for a large one. 

 
The Tau counting system 

 

Hindu-Arabic system    Tau system 
 

1 tai 
2 wuru 
3 tual 

4 viat 
5 viliri 
6 viliri tai 

7 viliri wuru 
8 viliri tual 
9 viliri viat 

10 kalem tai 
11 kalem tai tai 
12 kalem tai wuru. 

 
Note that the other numbers are taken from the base 5 system. 
 

The payment of pigs is based on standard said to be the height of a man (it is not sure exactly 
what the height of a man means) But usually the girth of a pig is taken and then it is used as a 
standard for the next purchase. Depending on that girth length, the value of the pig is determined. 

 
In the case of the bride price usually the parents of the lady value the lady according to the sort of 

character their daughter possesses. If she is a very hard working lady, careful and would be 
productive in bearing children then she would be worth more. That is an example of money for 
quality. 

 

LESSON PLAN 
 

Grade 7 
 

Objective: To use traditional idea of ratio and proportion in the modern mathematical operation 
of ratio and proportion. 
 

Materials: Cards shapes of varies sizes of fish, a cylindrical shape to represent samau. 
 
Teaching procedure 

 
Introduction 
 

Ask the students if they had seen their people exchanging one thing for another. Did they just give 
and take, or did they carefully look at the other person’s item before the exchange? What 
conclusions should be reached before they can exchange their goods? What should the agreement 

be based upon< or what criteria are agreed upon for exchange? 



Tell students of an interesting mathematical idea that is used between villages in the past and 
almost every day today. That is exchanging one thing for another in trade according to ratio and 

proportion either money for goods, or goods for goods. 
 
Tell the students of the Tau system and give some related real life examples. 

 
Body 
 

We will work only with samau and fish or yams and mami. Note the standard for the exchange 
exercise is  

1 samau is equal to 5 fish (1 samau = 5 fish) 
1 samau is equal to 5 mami (1 samau = 5 taro) 
(Tai samau raniak fish viliri, mami viliri.) 

 
Note that the number of fish, samau and mami can vary depending on the quality, size and 
quantity. 

 
Based upon the above standards we will try some exercises. 
 

Exercises 
 
1. a) 3 samau = _____ fish.   c) 20 samau = ____ fish. 

 b) 6 samau = _____ fish.  d) 11 samau = ____ fish. 
 
2. a) ___ samau = 10 fish.  c) ___ samau = 25 fish. 

 b) ___ samau = 15 fish.  d) ___ samau = 100 fish. 
 
3. Word problems 

 
a)  I have 3 samau and my friend has 10 fish. But we want only samau. How many 

samau would we have if we traded our samau for fish? 
b) We all combine our fish together and counted it to be 300 Early in the morning we 

went to the mountain people and traded with them for samau. How many samau 

would we return with? 
c) One of the trading partners complained that he wants 10 fish for his quality samau 

so he went to everyone asking and finally he met someone. His friend has 30 well 

smoked fish so they traded. How many samau would his friend got for his 30 fish? 
How many fish would he get for 2 samau. 
 

Conclusion 
 
To understand that topic of ratio and proportion the students should have to apply what they have 

known about their own exchange system. The idea of 1 samau is to 5 fish in their exchange 
system or barter system uses the same principle of ratio and proportion in the modern operation of 
ratio and proportion. Therefore after a short reintroduction to the idea the students can appreciate 

the relationship between their usage of ratio and proportion its usage in modern math. 
 

Thus with the stated reason above we think the goal of our lesson would be achieved. Not only 
that but the students will then be geared and equipped to do more of the harder ratio and 
proportion questions that will come in the lesson. 

 



LESSON 11 
 

MULTIPLICATION BY 10 AND 100 IN THE TARI REGION 
 

Michael Warako, Winis Yupi, Joan Fiyava. 
 
INTRODUCTION 

 
In every society in Papua New Guinea, people in one way or the other used some form of 
Mathematics in their daily life. In fact, this was done without realizing that some mathematics was 

involved in anything they did. They were not conscious of what they did as it was in their daily 
activities. Consider, for instance, the Moka system in the highlands. During this particular 

ceremony, pigs, kina shells, traditional salt and many others, were lined up and counted in their 
own dialect before presenting them to whomever they intended to give them to. In the same 
manner, in the following pages, we will talk about some of the traditional mathematics used by the 

Tari people of the Southern Highlands Province in their counting systems in terms of concrete 
objects. The entire province has more than 7 languages and as a result, traditional mathematics 
varies from language to language. In the Tari language there are four operations involved in the 

traditional mathematics of performing their daily activities. However, addition and multiplication 
are used more often than division and subtraction. 
 
DESCRIPTION OF MATHEMATICS 

 

There are many aspects of modern mathematics involved in any event that people are engaged in; 
even though they may not understand what they do, the mathematical concepts are used but not 
realized. The four operations mentioned earlier are involved but unnoticed. The table below 

explains the link between the traditional mathematics in the counting system. Some selected 
counting numbers from both of these areas are compiled in the following, tabulated below to show 
the relationship. 

 
NORMAL TRAD. TARI     NORMAL MODERN 

 
Mbira ………………………………………………………………  1 
Kira……………………………………………………………….…  2 

Teperia………………………………………………………….…  3 
Maria……………………………………………………………….  4 
Turia……………………………………………………………....  5 

Warakaria……………………………………………………….…  6 
Karia…………………………………………………………………  7 
Halira……………………………………………………………..…  8 

Tiria………………………………………………………………..…  9 
Pira……………………………………………………………….…  10 
Pira Ni Mbira…………………………………………………….  10+1=11 

Pira Ni Kira……………………………………………………....   10+2=12 
Pira turia Ni Mbira……………………………………………..   10*5+1=51 
Pira Turia Ni Kira…………………………………………….…  10*5+2=52 

…………. etc………… 
Pira Pira Mbira……………………………………………..….  10*10*1=100 

Pira Pira Mbira Ni Mbira…………………………………...  10*10*1+1=101 
Pira Pira Kira……………………………………………………   10*10*2=200 
Pira Pira Tepira……………………………………………….  10*10*3=300 



 
NOTE:  ‘NI’ MEANS ADDITION (+) 

 
Example.  1. Pira Ni Halira = 10 + 8 = 18 
  2.  Pira Teperia Ni Warakaria = 10*3+6=36 

 
NOTE ALSO THAT WHERE THERE IS NO ‘NI’ IT INVOLVES MULTIPLICATION (x) 
 

Examples:  1.  Pira karia = 10*7 = 70 
2. Pira Pira Teperia = 10*10*3 = 300 

 
 
BASE TEN TRAD. TARI    BASE TEN MODERN 

 
Pira Mbira……………………………………………………  10*1=10 
Pira kira ………………………………………………..…..   10*2=20 

Pira Tepira………………………………………………....  10*3 = 30 
Pira Maria ……………………………………………..…..   10*4 = 40 
Pira Turia …………………………………………………..   10*5 = 50 

Pira Warakaria…………………………………………....  10*6 = 60 
Pira Kairia ……………………………………………..…..   10*7 = 70 
Pira Halira ……………………………………………..…..  10*8 = 80 

Pira Pira ………………………………………………….….  10*10 = 100 
 
Pira Pira Kira …………………………………………..….  10*10*2 = 200 

Pira Pira Tepira…………………………………………...  10*10*3 = 300 
Pira Pira Maria ……………………………………….……  10*10*4 = 400 
 

NOTE: WHEN NUMBERS ARE NOT BEING SEPARATED BY THE WORD ‘NI’ THEN THERE IS 
MULTIPLICATION INVOLVED. (REFER TO ABOVE TABLE) 

 
Activity 

 

Find the products of the following. 
 
1. (a). 10*2 = 

 (b). 10*10*2 = 
 (c). 10*5*10 = 
 (d). 7*10*10 = 

 (e). 10*10*10 =  
 
2. Write the above expression in Tari language. 

 
 (a)……………………………………………………………………………….. 
 (b)……………………………………………………………………………….. 

 (c)……………………………………………………………………………….. 
 (d)……………………………………………………………………………….. 

 (e)……………………………………………………………………………….. 



 

EXPLANATION 

 
when and where unnoticeable mathematics were used, there never existed any figures in the Tari 
traditional mathematics. In substitution of figures such as 1, 2, 3, 4…. etc, they just used words in 

their language when they counted certain material goods. There was no abstract counting. People 
counted with real and concrete materials, for example: one pandanus was counted as “Mbira” or 
two pigs were counted as “Kira” in the Tari language. See above table. 

 
Mbira and Kira by themselves cannot act as a traditional counting system if there were not 
concrete objects/materials in general. The objects like pigs or pandanus are concrete that allow 

Mbira and Kira to be the traditional counting number. Comparing this with the modern counting 
system, the counting numbers, (1, 2, 3, 4,….. etc.) are abstract. Thus traditional people would not 

understand, although the modern mathematics learners would understand the abstract idea. 
 

TEACHING PLAN 

 
In teaching the topic: Multiplying by tens (10’s) and hundreds (100’s) from the 7A maths text book 
(page 49), we will relate it to the base ten (10) counting system of the traditional mathematics of 

the Tari language. However, to begin teaching the topic of multiplication by tens and hundreds we 
will first consider the normal (modern) decimal numbers and identify what they mean. This will be 
futher explained with the aid of the normal key notes. 

 
After explaining the table of Tari numbers, we will proceed to fig. 2. This in fig. 2 will then be 
further explained with the assistance of the base ten key notes. 

 
The Modern concept of multiplying tens (10’s) and hundreds (100’s) is as follows: 
 

PRODUCT    THINK   WRITE 
 
7*80     7*8*10   560 

10*200    10*2*10*10   2000 
10*50     10*10*5   500 

 
The traditional Tari concept of multiplying tens (10’s) and hundreds (100’s) within the counting 
system are as follows. From the tables listed earlier we can form multiplicative combinations from: 

 
TENS 
 

Pira mbira = 10*1 = 10 
Pira kira = 10*2 = 20 
Pira Repira = 10*3 = 30 

Pira Karia = 10*7 = 70 
 
HUNDREDS 

 
Pira Pira Mbira = 10*10*1 = 100 
Pira Pira Tepira = 10*10*3 = 300 

Pira Pira Turia = 10*10*5 = 500 
Pira Pira Pira = 10*10*10 = 1000 
 

NOTE:  Pira Pira Pira = 1000 
 



CONCLUSION 

 
Traditional counting systems involved many modern mathematical ideas especially the four major 
mathematical operations as explained above. Each and every counting number in the traditional 

counting sequence is a result of forming numbers by means of addition, multiplication and division 
without realizing it. Therefore we would like to make a strong recommendation that different 
language groups in PNG for whom modern mathematics is not their language or culture, should 

learn their own traditional counting system in their own languages first in pre-schools or “Tok Ples 
Skuls” before they proceed to primary and secondary schools and to learn modern mathematics. 

 



LESSON 12 
 

TRADITIONAL MEASUREMENT 
 

Eldy Ricky, Ursula Miria, Pauline Anea. 
 
Ref:  Mathematics Grade Seven Pages 64-80 
 

This is a revision lesson based on Measurement using the Metric System and the Traditional way of 
measuring. In this lesson we will be looking at Time, Mass and Length. We will also be looking at 
the different means of using Traditional Mathematics and modern mathematics and also the base 

units of the Metric System. Activities will be given to students to do and should be able to the 
given objectives. 

 
The objectives are: 
 

1. Using the correct base units when measuring Time, Mass and Length. 
2. Comparing and identifying the advantages and the disadvantages of using the Metric System 

and the traditional of measuring. 

3. Naming the instruments used today to measure Time, Mass and Length compared to the 
traditional way. 

 

In the past days, people had no idea of what the Metric System was. They did not use modern 
means of measurement such as rulers or tape measures to measure distances, watches or clock to 
measure time and scale or balances to measure weights. In traditional mathematics, people used 

simple materials. Nature and their body parts to measure distances or length, time and mass. To 
measure time they used the sun by reading their shadow, the chickens and the sounds of birds. 
They also used bush ropes to tie knots which represented the days or months. When measuring 

distances or length they used ropes, arm length and pacing. Pacing was very useful when building 
houses. They measured the weight of something by lifting and comparing with another thing which 

is heavy or light. There weren’t any units used for length, time and mass. All these means of 
measurement in traditional mathematics were simple and cheap. 
 

There can be some advantages and disadvantages of traditional mathematics. One advantage is 
that it is simple to use and people need not spend money to buy the materials for measurement. 
The disadvantage of it is that, it is more like estimating and leads to not having an accurate 

measurement. For example, people can miscount the number of steps when measuring distances. 
They also cannot keep on counting steps to measure long distances as this will take them hours 
and hours or days and days to measure. Also, when using ropes they could make slight mistakes 

or errors in marking the lengths of certain things on the rope. Lifting and comparing the mass of 
certain things also does not give us the actual weight of the things. 
 

LESSON PLAN 

 

SUBJECT:  Mathematics 
TOPIC:  Measurement    GRADE: 7  
 

OBJECTIVE(S): By the end of the lesson the students should be able to: 
a) Use the correct base units when measuring time, mass and length. 
b) Compare and identify the advantages and disadvantages of using the Metric System and 

the traditional way of measuring. 



c) Name the instruments used today to measure time, mass and length compared to the 
traditional days. 

 
PHASE TIME    CONTENT TEACHING PRO. STUD. ACTIVITY MATERIAL 

 

1. INTRODUCTION 
 

       5 minutes. 

1. Ask students to name some 
of the means of measuring 

time, mass & length. 
 

1. Students give ans.  

2. EXAMPLES 

People working in the 
garden read their time by 

looking at the sun and 
hearing the evening birds. 
 

2. Describe traditional 

mathematics. 

2. Students listen.  

 3. State the objectives. 
 

  

 4. Ask studs. to state the base 

units of time, mass and length. 

4. Students give ans.  

 
 

 5. Get students to name the 

materials. 

5. Name the materials. 

 
 

Rulers, Tape 

measure, 

 6. Get students to identify the 

instruments used in measuring 
time, mass & length 
accordingly. 

 

6. Name the instrument. bathroom scale, 

spring balance, 
kitchen scale, 
pan balance,  

 7. Give out the questions to 
each group. 

Studs. answer the 
questions. 

 

watch, wall 
clock 

BODY 

20 minutes 

8. Call after sometime to let the 

students answer the questions. 

8. Studs. write the ans. 

on the board. 

 

 
 

 9. Correct the answers.   

 
 10. Get students to list the 

advan. & disadvan. of using the 

Metric System and the 
traditional way of measuring. 

10. Students list the 
advantage & the 

disadvantages. 

 

CONCLUSION 

5 minutes  

11. Summaries lesson content. 

*What are base units of time, 
mass & length? 

11. Students listen and 

respond to the questions. 

 

 

    *Give an example of a Traditional 
way of measuring time, mass & length. 

 

This lesson should achieve its goals because the topic is very important in our everyday life. Since 
the Metric System has been introduced all educated students should have a fair idea of how to use 

the Metric System and that is using the correct base units and the correct measuring equipment to 
measure time, mass and length. 



CONCLUSION 
 

Whenever I talk to students in any country about their own language and culture, they become 
excited. They love to explain their numerical terms as though this important area of their lives has 
been forbidden until now, so that it now rushes out in their explanations. This indicates to me the 

hidden pride students have in their own language – a pride which they are afraid to express 
because their own culture is often regarded by outsiders as ‘primitive’. But the students know deep 

down that they possess a rich heritage, and that their mathematics is not a badge of inferiority. 
 
And so, the students really appeared to enjoy presenting these ethnomathematical lessons to the 

rest of the class. I believe that the opportunity to compare their own languages and mathematical 
systems with those of the other students was enlightening. 
 

One important aspect of these ethnomathematical lessons which cannot appear in this booklet is 
the bringing in of concrete objects to share with the rest of the class. The booklet can describe the 
traditional money system of a culture, but it cannot capture the excitement of seeing the real 

traditional money in front of one’s eyes. Likewise, in the geometrical lessons, students brought in 
patterned bilums, photographs of house designs, reed mats with different weaving styles, etc., and 
these were a source of great interest. 

 
Perhaps the greatest difficulty experienced by the students was to relate their traditional 
mathematics with the mathematics of the high school syllabus. All too often they became carried 

away with the enjoyment of explaining their own cultural mathematics, but forgot that the 
objective was the teaching of the western topic using the traditional mathematics, rather than an 

explanation of the traditional mathematics itself. I believe this may be a result of the failure of 
primary and secondary mathematics education in Papua New Guinea to make this connection, and 
as a result, students do not fully realize that the connection exists. 

 
The exercise proved to the class that a variety of different languages or cultures within a single 
class should be regarded as an asset rather than a liability. The exchange of ideas about language 

and culture can be a source of enlightenment and of examples by which to illustrate points about 
the syllabus mathematics. 
 

These lessons are only a few examples of what can be done by way of relating traditional 
mathematics to the western mathematics of the classroom. Creative teachers will no doubt have 
many other excellent ideas. The point which has been proven to the students here in Goroka is 

that it can be done. It is hoped that as these teachers go out to high schools around the country, 
they will carry with them an awareness that wherever they go, there is a rich source of traditional 
material which they can use to bridge the gap for school children between their traditional village 

life and the westernized mathematics classroom. 
 
 

 
Raymond A. Zepp 

31 July, 1993. 
 
 


