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ABSTRACT

Various cultural groups have their specific ways of acquiring
the useable functional mathematics. They unconsciously apply
mathematical skills in their everyday life without realising its
significance. Position Paper of National Focus Group on Teaching of
Mathematics, NCERT, New Delhi, states that in Indian villages, it is
commonly seen that people who are not formally educated use many
modes of mental mathematics. These practices of mathematics at
local level may be treated as indigenous, oral (vedic), hidden (frozen),
and folk mathematics. These different concepts are a part of ethno-
mathematics and provide a right of practice to every individual.
This paper looks at mathematics used by Kumhar (also known as
Prajapati) community, involved in their traditional activities like pot
making, carving and selling in different areas of Varanasi district
of Uttar Pradesh state. This paper will discuss the steps involved,
things used and pattern followed in different types of practices used
in pot making and the mathematics embedded in it like the concepts
of angle, geometry, mensuration, symmetry, sequencing, Operations
Research, reasoning, spiral, conic section, etc. An interview
schedule having questions from five areas— biographic information,
traditional activities, logic used and Culture, inventory control, and
marketing is used and an observation was made for each practices
in a naturalistic setting to gather the evidences. Results have
implications for teaching of mathematics in a cultural context.

Keywords: Ethno-mathematics, kumhar community, vedic and
frozen mathematics.
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Introduction

The word ethno-mathematics has two parts ‘ethno’ and
‘mathematics’—To understand its etymological meaning we can
consider these words separately and then together. The word
‘mathematics’ comes from Greek term ‘mathema’ which means
knowledge, study, learning, science and arts. The Greek prefix
‘ethnos’ stands for a group of people living together. This can be
explained as something belonging to a particular social group
or ethnic group. This is only etymological description of ethno-
mathematics, practically the word ethno refers to the specific
working process to solve the problem and the second term refers
to the logical terms and conditions used to arrive at the result of
the problem.

The Brazilian Educator and Mathematician Ubiratan
D’Ambrosio introduced the word ethno-mathematics to the world
in 1977, after launching his ethno-mathematicalprogram as a
methodology to track and analyse the processes of generation,
transmission, diffusion and institutionalisation of mathematical
knowledge in diverse cultural systems or groups (D’Ambrosio, 1985,
1990, 2001). While using the word for the first time D’Ambrosio
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(1985) expressed that ‘the term requires a dynamic interpretation
because it describes concepts that are themselves neither rigid
nor singular namely, ethno and mathematics’. The term ethno
describes, ‘all of the ingredients that make up the cultural identity
of a group— language, codes, values, jargon, beliefs, food and dress,
habits, and physical traits.” Mathematics expresses a ‘broad view
of mathematics which includes ciphering, arithmetic, classifying,
ordering, inferring, and modeling’. In contrast to ‘academic
mathematics’, i.e., the mathematics which is taught, practiced
and learned in schools and universities, D’Ambrosio called it
ethno-mathematics. He expressed that so many children fail in
mathematics due to, “the mechanism of schooling that replaces
these practices by other equivalent practices which have acquired
the status of mathematics, and have been expropriated in their
original forms and returned in a codified version”.

D’Ambrosio, while giving its first definition stated, “Ethno-
mathematics is the mathematics which is practiced among
identifiable cultural groups such as tribe societies, labour groups,
children of certain age brackets and professional classes”. Ethno-
mathematics explores the diverse expressions of mathematical
ideas. Now-a-days it also involves the deliberations on issues
related to society and culture and their impact on teaching and
learning. The consonance of Ethno-mathematics and mathematics
education goes to explore the fact that mathematics learning is a
cultural and social process.

Apart from the above ethno-mathematics may also be introduced
as part of cultural and traditional practices. ‘Ethno-mathematics
can be understood as the region of intersection between cultural
anthropology and academic mathematics that utilised mathematical

ETHNO-MATHEMATICS

Academic
Mathematics

*Cultural

Anthrolpology Modeling

*is a branch anthopology focused on the **is a description of a system using mathematical

study of cultural variation among humans. It concepts and language. The process of developing

is in contrast to social anthropology, which a mathematical model is termed mathematical

perceives cultural variation as a subset of the modeling. It may help to explain a system and to

anthropological constant. study the effects of defferent components, and to
make predictions about behaviour.

Figure 1 : Concept of the Ethno-mathematics
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modeling to solve the problem taken from reality’ (D’Ambrosio,
1990 and Rosa, 2010, cited in, Abiam et.al. 2016). Figure 1 depicts
it clearly.

In India, few researches have been done in this area though
our country contains high level of social-cultural diversity and
mathematical practices. Some eminent scholars and institutions
are working in this area. Information Technology (IT) Education
department of International Institute of Information Technology
(IIT) Hyderabad, India has developed a tool to teach fractions;
based on ethno-mathematics principle. Gupta (2009) used many
riddles from stories and instances to solve the reasoning problems
in mathematics.

Background of the Study

The study is based on the investigator’s doctoral work on the topic
‘Ethno-mathematics: An Investigation of an Approach for Teaching
Learning Mathematics (TLM) from the Traditional Activities of the
Kumhar Community of Varanasi District’. The study was conducted
on Kumhars classified as Other Backward Community (OBC), in
Varanasi district of Uttar Pradesh. An economically middle class
and politically active community, women also play a significant
role in family (Kotte and Surendra, 2016). In their Anthropological
Study, Kotte and Surendra (2016) introduced many other names
of Kumhar like Prajapati, Kummar, Machavaram, Mannepalli,
Pathipati, Kulluru, Chejerla, Kondapati, Chirivella and Yadavalli in

relation to different cultural and linguistic profile.

Ascher (1991) stated in his study that people are unconsciously
applying mathematical skills in everyday life without realising
its importance. There is a great probability that such skills, if
incorporated in teaching learning practices in schools could
advance the outcomes of learning mathematics. The main
reason behind taught mathematics at schools is to sharpen real
life practices such as counting, ordering, sorting, measuring,
weighing, etc. Therefore, the skills of those applying mathematics
in their cultures, without any formalised training, could contribute
positively towards improving performance by the learners in the
classroom (Bishop, 1988; Gerdes, 1996; Zaslavsky, 1975).

Mogege (1999) investigated the relationships between cultural
games and the teaching and learning of mathematics. The main aim
of his work was to look at various cultural and traditional games
that are found in different cultural settings, with a view towards
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making use of these games in the mathematics classroom. Likewise,
Gerdes (2000) noted that one of the principles of good teaching is
to give importance of understanding the cultural background of
the pupils and relating the teaching and learning process to it. He
enlisted some non-academic aspects of academic mathematics, like
socio, informal, folk, hidden, and oral mathematics. Bishop (2002),
observed that every classroom now a days is characterised by the
ethnical, linguistic, gender, social and cultural diversity. Teachers
should have to deal with the existing cultural diversity since
mathematics is defined as human and cultural knowledge deeply
in comparison to any other field of knowledge. Significant effect of
ethno-mathematics approach on students achievement and interest
in geometry and mensuration has been reported (Kurumeh, 2004;
Abiam et al.,, 2016). Both the studies were carried out in Nigeria
and approaches were developed from cultural experiences and
observations. Kurumeh developed the approach from the culture
of Nasukka area of Nigeria and suggested the useful aspects of
Indigenous Mathematics to the curriculum planner, policy makers
and administrators of the Nigeria. Abiam et al. (2016) recommended
that ethno-mathematics based instructional approach should be
adopted in the teaching of geometry. Hara-Gaes (2005) investigated
the mathematics embedded in the cultural activities of the Damara
people in the Khorixas areas of Namibia in real setting. He traced
out many mathematical concepts from the traditional activities,
house construction, sewing place and others. He also investigated
the concepts of measuring, triangles, breadth, length, equality and

counting from their activities.

The Indian curriculum reforms (i.e., National Curriculum
Framework, 2005) also suggested the need for developing the ability
for mathematisation in the child. The Position Paper of the National
Focus Group on Teaching of Mathematics (2006, p. 11) indicates
many problems regarding teaching-learning of mathematics, such
as students fear and failure, phobia, boring classroom setting,
disappointing curriculum, traditional ways of teaching mathematics,
etc., and further provided many recommendations to solve these
hurdles. One of the recommendations was to enable children to the
relate mathematics to people’s lives. Position paper states that in
Indian villages, it is commonly seen that people who are not formally
educated use many modes of mental mathematics, it may also be
called folk algorithms. The study was conducted on the Kumhar
community who use lots of mathematical concepts in their work.
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Description of Keywords

Ethno-mathematics: Ethno-mathematics is the study of
mathematics as embedded in the cultural and traditional activities

of the Kumhar community of Varanasi district.

Kumhar and Kumhar Community: Kumhar belongs to the Hindu
religion, caste wise they belong to Other Backward Class (OBC) by
the Government of India. Kumhar is also known as Prajapati in
Varanasi district. Kumhar live as a community and are involved
in their traditional activities like pot making, carving and selling
in different areas of Varanasi district (Sankuldhara, Kandawa,
Naibasti and Tarna). In this paper researcher has used evidences
form Naibasti area of Varanasi district.

Traditional Activities: The indigenous practices and procedures
of the Kumhar community adopted by their forefathers and
practiced in their cultural, communal or professional activities will
be treated as the traditional activities of the Kumar community of
Varanasi district.

Objectives

The present study aimed to identify the mathematical concepts
embedded in the traditional activities of the Kumhar community
of Varanasi district.

Method

The method of research used in this study was mainly qualitative
in nature with naturalistic inquiry of ethnographic approach.

Sample

The research was conducted on the Kumhar community of Nai Basti
area of Pandeypur region of Varanasi district of Uttar Pradesh. The
observation was made on eleven families who lived as a community.
These Kumhar families were identified through snowball sampling
technique. Eighteen people of these families, who were involved
in the traditional pot making, were selected purposively for the
interview.

Tools

Observation schedule and self made semi-structured interview
schedule were used for collecting the data. Interview schedule
contained four sub areas, i.e., Biographic Information, Traditional
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activities, mathematics (logic) and culture, marketing related to the
Kumhar community. Digital camera and video recorder were also
used for data recording.

Miles and Huberman (1994) model of qualitative data analysis
technique was used to draw inference from the collected evidences.
The obtained evidences through observation and interview were
analysed in three steps as shown in the Figure 2. The first step,
i.e., data reduction was related with the simplifying, abstracting,
and transforming the data that appears from the field notes with
a view to make the information intelligible. For example, there
were many other evidences of ethnophysics in query making
but the investigator has not mentioned it. The second step was
matrix display and examination, used to provide an organised
and compressed collection of information that permits conclusion
drawing and verification. All four areas of information taken from
interview were displayed and organised well to complete this step.
Last step was related to give common statement for displayed data
and assess their implications for the research question, ‘What type
of mathematical concepts areembedded in the traditional activities
of the Kumhar Community of Varanasi district?’

Data Reduction

Data Analysis

\/

Conclusion Drawing & Matrix Display
Verification < & Examination

Figure 2 : Data Analysis Cycle

Results and Discussion

The study aimed to describe the mathematical concepts embedded
in the traditional activities of Kumhar community. Based on the
information obtained from all the respondents and observation by
the investigator, the several activities and different types of pots were
identified as mathematical evidences. The evidences of procedure
of making pots, tools used and other information regarding
marketing and storing have been discussed with collaborators and
mathematics education practitioners.
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Educational Implication: This study highlights the useful aspects
of cultural mathematics and traditional practices of Kumhar
community to the curriculum planer and textbook writers in Indian
school setting. This will also enhance teachers to adopt innovative
strategies of teaching mathematics to learners. All mathematical
concepts stated in Table can be used for teaching-learning of
mathematics and some points can be specified as:

¢ The mathematics embedded in the tools used by the Kumhar
community can be used as an example during teaching the
concept of angle, supplementary angle, concept of volume,
length, width, and area. Further rectangular, cylindrical and
spherical shapes can also be introduced.

¢ From the use of a model of Chaak or with discussion the circular
motion of the Chaak, the teachers can develop the concept of
00 to 3600 in the students, also the concepts of acute, obtuse,
straight and reflex angle.

e The mathematics teacher can use the process of kneading
and making paste for color as an example of commutative and
associative law. The concept of symmetry can also be developed
from carving done on the pots by the Kumhar.

¢ The different types of pots can be used as an example of
identification of geometrical shapes.

e Preparation of anwan includes many scientific steps; some of
them can be elaborated with students for teaching ‘sequencing
the things’ at lower classes.

¢ Kumhar Community has indigenous knowledge about
estimation of price of the pots, unitary method and profit-loss.
The mathematical problems of profit-loss can be framed by
using the practices of Kumhar people.

Conclusion

The National Curriculum Framework (NCF, 2005) has suggested the
need for developing the ability for mathematisation in the child and
provided many recommendations to solve the hurdles and one of
them is to enable children to observe the relevance of mathematics
to people’s lives. This paper is also reflecting the same ideas
and advocates multi-cultural and ethnomathematical aspect of
teaching learning mathematics from Kumhar community. On the
basis of the above discussions and analysis we can conclude that
if in a single community like Kumhar, these several mathematical
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concepts are embedded, then in the country like India where the
huge cultural diversity exists, such type of investigations are
needed. Many people are unconsciously applying mathematical
skills in everyday life without realising its importance. There are
great probabilities that such skills, if transferred to schools, could
advance the teaching and learning of mathematics. Therefore, the
skills of those people who applying mathematics in their cultures
without any formalised training, could contribute positively towards
better performance of the learners in the classroom.
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