
Involving Culture in the Teaching and Learning 
of Mathematics, as an Approach for Exploring 

and Understanding the Applications of 
Mathematics

Stephanus Suwarsono

Professor of Mathematics Education

Sanata Dharma University, Yogyakarta, Indonesia

International Conference on Mathematics, Statistics, Computer Science, and Mathematics Education (ICMSCSME), 
Hasanuddin University, Makassar, Indonesia, October 2-3, 2015



Questions asked by many students:

• Why study mathematics ?  

• What is the relevance of many topics that are taught in 
mathematics for our daily lives ? 

• What are the applications of many mathematical topics in our 
lives ?

Theme of the conference:
“Exploring mathematics and its applications in the future”



The Question of Euclid’s Student (300 B.C.):

Euclid (300 B.C.) was the writer of a series 
of books titled “the Elements”. 

One day, one of his students asked him:

“What shall I get by learning these things ?”

Euclid then called his slave and said : 

“Give him a dime, since he must make gain 
out of what he learns” 

(Coxeter, 1969 : 3).



• The relevance and applications of many mathematical topics can be 
shown by involving culture in the teaching and learning of 
mathematics.

• By involving culture in the teaching and learning of mathematics, the 
students would understand that mathematics is a natural part of human 
life, which came into existence because of the needs  of the people.

• Hence, mathematics has many applications in human life because 
mathematics is needed for human life.

• ‘Simple’ mathematics is needed to satisfy the ‘simple’ needs of the 
people.

• ‘Complex’ mathematics is needed to satisfy the ‘complex’ needs of the 
people



The Meaning of Culture:

• Koentjaraningrat (1987 : 9): 

“Budaya (kebudayaan) adalah keseluruhan gagasan dan karya manusia 
yang harus dibiasakannya dengan belajar; beserta keseluruhan dari 
hasil budi dan karyanya itu”

(Culture is the  total whole of ideas and work of people to which they 
have to  be accustomed  by learning, together with the results of those 
ideas and work)

• Tylor (1871, in Bishop, 1991: 4):

Culture, or civilisation, taken in its wide ethnographic sense, is that 
complex whole which includes knowledge, belief, art, morals, law, 
customs, and any other capabilities and habits acquired by man as a 
member of society.



Several Ways of  Involving Culture in the 
Teaching and Learning of Mathematics:

1. By utilizing the history of mathematics in the lesson, especially the 
history of the mathematical topic being discussed and the people from 
the past who were involved in the invention or the development of the 
topic.

2. By exploring the specific mathematics that might have developed in the 
area or society from which the students come, and some artefacts that 
have some mathematical characteristics, as well as the beliefs, the 
attitudes, and  the way of thinking and reasoning of the people, which 
can be termed ‘ethnomathematics’. 

3. By expounding and discussing with the students the objectives of learning 
mathematics.



4. By exploring and discussing with the students the applications of 
mathematics in some other school subjects.

5. By exploring and discussing with the students the thinking and reasoning 
that is usually used by the people in the society.

6. By discussing the ‘local wisdoms’ or ‘local traditions’, and the reasoning 
behind these local wisdoms and traditions.

7. By exploring and discussing with the students the specific non physical 
characteristics of the people in the area that might have some influence on 
the students’ way of thinking and the students’ learning of mathematics.



8. By exploring and discussing with the students the utilization of 
mathematics for building and developing the awareness for financial 
literacy, for democracy,  and for social justice (Tanase & Lucey, 2015).

9. By exploring and discussing the people’s attitudes and beliefs towards 
mathematics and education.

10.By engaging the students in several projects in the society that might 
require the applications of some mathematical concepts and principles.



The Benefits of Involving Culture in the Teaching 
and Learning of Mathematics:

1. Giving or deepening the awareness in the minds of the students that 
mathematics is a natural part of human life, which came into existence 
because of the needs  of the people. Therefore, mathematics is not an 
alien being that is introduced from somewhere.

2. Enriching the presentation of mathematical concepts or topics, so that 
mathematics is not presented just in its formal form which might not be 
attractive to the students. For example, this can be done by including 
history of the invention of some mathematical topics together with the 
story about the mathematicians who invented them.

3. Giving knowledge and awareness of how some mathematical topics and 
concepts were invented and accepted in the past, which was not always 
easy. (The invention of some mathematicians were not always easily 
understood and accepted by other mathematicians). This will give some 
knowledge to the students about the humanistic side of mathematics.



4. Giving awareness to the students that even ’simple’ mathematical concepts 
or principles could have profound applications in real life. (For example, 
this can happen when the students are involved in a certain  project in real 
life that utilizes some mathematical concepts and principles). 

5. Giving knowledge and awareness to the students that mathematics has 
been part of almost every society since many-many years ago, in line with 
what Bishop (1991) has contended.

For example, it can be done by studying ethnomathematics, namely the 
specific mathematics that has existed in a certain group of people or in a 
certain society as well as their attitudes, beliefs, way of thinking and 
reasoning, etc., and some artefacts that have some mathematical 
characteristics.



Gottfried Wilhelm Leibniz
(1646 – 1716)

Georg Cantor
(1845 – 1918)

Évariste Galois
(1811 – 1832)

The Story of Three Mathematicians 

Who Experienced Some Unhappy Moments in Their Lives, 

despite Their Great Achievements and Contributions:



Some Projects that Can be Done to Show the 
Relevance or Applications of  Mathematics in 
People’s Daily Lives:

1. A project of investigating the physical artefacts in a society that might have some 
mathematical characteristics (temples, statues, some cooking equipment, paintings, etc.)

2. A project of investigating non-physical artefacts in a society that might have some 
mathematical characteristics, like numbers, numerals, language, linguistic symbols, some 
expressions of art, etc. 

3. A project of utilizing mathematics in the rehabilitation of an environment that was 
previously destroyed due to excessive logging, burning, or excessive human exploitation.

4. A project of investigating the thinking and reasoning of  a group of people when solving a 
real problem in the society (e.g. in dividing water for irrigation).

5. A project of investigating how mathematics teaching and learning can improve the financial 
literacy of the people.

6. A project of investigating how mathematics teaching and learning can improve the students’ 
awareness of social justice.

7. A project of investigating how mathematics teaching and learning can improve the students’ 
awareness of democracy.



The Growing Interest in the Relationship 
between Mathematics and Culture:

1. The emergence of a field of study within mathematics 
education which studies the relationship between mathematics 
and culture, that is called ethnomathematics.
(The term ethnomathematics was first coined by D’Ambrosio, a 
mathematics educator from Brazil)

2. The founding of International Study Group on 
Ethnomathematics (ISGEm) in 1985 by D’Ambrosio and others, 
and other regional organizations with similar field of interest.

3. The founding of  Journal of Mathematics and Culture in 2006.



Concluding Remarks:

• By involving culture in the teaching and learning of 
mathematics, the students would understand and 
appreciate the relevance and applications of 
mathematics for human life.

• A lot of other benefits can be obtained by involving 
culture in the teaching and learning of mathematics.

• A lot of potentials for research can be derived from 
the discussion on the topic as well.




