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In Mesoamerican civilization, especially in the Mayan culture, numbers are an expression of a world view
and not only a tool for making calculations, which is in contrast with the way of conceiving and using numbers
in Western societies, where they are considered almost exclusively as an aid for calculating and modeling real-
ity. Investigation of the use of numbers in the everyday life of Tseltal Mayan communities from an ethno-
graphic standpoint helps us better understand quantitative relations as culturally and historically situated
social practice. This article presents an analysis of the use of numbers by Mayan women embroiderers that
points to several cognitive and sociocultural dimensions involving specific cultural meanings related to the
Mayan cosmovision. Of particular relevance are those meanings that directly refer to the heart and that which
is sacred. The descriptions show how through their everyday use of numbers embroiderers express and partic-
ipate in a longstanding Mayan social and cultural cosmovision. In the same way, the construction of the names
of numbers reflects this cosmovision, and they take into account some elements of the community's organiza-
tion and even the name of the gods and the corporal dimension.
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Introduction

This paper shows how the names of numbers have
been constructed and how through the use of numbers
Mayan embroiderers express and keep alive a Mayan
cosmovision. I argue that in this case the use of numbers
is not adequately understood: it has been seen as simply
a mathematical tool used for utilitarian calculation.
Multiple dimensions come into play in the use of num-
bers, not only the cognitive and social dimensions, but
also affective, emotional, corporal, symbolic and spiritu-
al dimensions. Consideration of all these dimensions,
and not only the cognitive and social aspects, is impor-
tant in mathematical education.

Further, a careful look at everyday math practices in
different social and cultural settings can shed light on
differences between cultures and civilizations that are
often either invisible or misunderstood. Some crucial
differences can be found in the epistemological and
ontological domains. Each civilization has its own set of
principles or criteria that people use to guide themselves
and make sense of their daily lives. These principles refer
to basic kinds of knowledge that support the common
actions of daily life, knowledge that has been construct-
ed in different ways by different societies and that is
reconstructed anew as part of the ongoing activities of
everyday life. As will be seen, everyday math represents
a particular kind of culturally grounded knowledge that
includes a conception of human-self.

Therefore, when people need to know a different cul-
ture or civilization, their first instinct is to try to find the
references in their own civilization in order to know the
other civilization. This situation brings with it some
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kinds of comprehension problems. The recommendation
is to recognize our differences and open the mind to know
more clearly the new aspects of the civilization in ques-
tion. "It is necessary to start from the idea that under-
standing the world is much broader than just under-
standing the Western world. And that is the quid: there
are other ways of seeing the world" (De Sousa, 2010).

Similarly, one could also say that there are many
ways of counting. Before beginning this study, T worked
at the mountains of Chiapas, in the south of Mexico, at
one of the schools of the Mayan Tseltal region. The sec-
ondary school's students worked in teams on algebraic
problem-solving in the mathematics course. They solved
the problems in a very particular way. One problem had
proportional propositions about two kinds of animals
that belonged to children. The students represented the
animals with two kinds of seeds. They organized the
material in order to represent the proportional number
of animals in reference to the body. All of the teams rep-
resented one pig with four seeds and one chicken with
two seeds. It was very particular because they had two
different kinds of seeds; they could have utilized a dif-
ferent seed for each kind of animal. I asked them why
they used this organization of seeds to represent the ani-
mals. They said, "Because the pig has four legs and the
chicken has two." This answer allows us to recognize
that the use of numbers has a connection with the body.
As we shall see, the Mayan numerical system has been
constructed with references to the body in a specific
cosmovision and with a base of twenty.

After this experience and other similar ones, I formu-
lated some research questions: What are the social prac-
tices in which the Mayan numeration is involved? What




are the meanings that support and develop this numera-
tion?

From these questions we began this study, and we
found Mayan Tseltal mathematics is a construction of
the vision of the world instead of just a tool for calculat-
ing. In this way, Mayan mathematics makes it possible
to understand the world in concrete situations in every-
day life, but not only as an abstract concept.

We need to consider historical aspects in order to
understand the meanings of numbers in the social prac-
tices of Mayan people. The Mayan civilization lived in
the Anahuac Empire since 2800 b.c. among another eth-
nic groups. In 1521, the Spanish conquest decimated the
native population. Three centuries later, the nation of
Mexico declared its independence. In this process, the
voice of the native peoples was not included (Hernandez,
1998). At the present time there are 14,092,248 indige-
nous people in the country’; 12.54 % of Mexico's
112,322,757 million inhabitants® are indigenous. In the
state of Chiapas there are 1,533,756 indigenous people?;
they represent 29.4 % of the state's population. Their
educational programs use the Western approach which
does not consider their cultural knowledge.

This study was conducted in Southern Mexico, in the
state of Chiapas, in three communities: Guaquitepec,
Chuch'tel, and Nuevo Progreso. I did participant obser-
vation in different activities of the community: rituals
and celebrations, community meetings, housework and
field works, and economic exchanges. I conducted semi-
structured interviews with children, youth, adults and
old men and old women. I worked in three specific
places: the corn and coffee plantation, the town markets,
and workshops where the women embroiderers worked.
I chose these places because I could see that numbers
played a key role in these activities.

Theoretical perspectives

In order to do the analysis of the data, we wanted to
define some relevant concepts that would help identify
and define the historical sociocultural perspective that
has guided this research effort and analysis process. We
can only understand social practices within the terms of
a culture that has a specific "cosmovision" or vision of
the world. If we follow Geertz's approach, we consider
culture in the semiotic sense as a "warp" where people
live in a network of meanings that they themselves have
constructed. Furthermore, culture analysis in social sci-
ences must be an action that looks for meanings, not
only laws, as experimental sciences do.

Culture denotes a historically transmitted pattern of
meanings represented in symbols, a system of inherited con-
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ceptions expressed in symbolic ways and means by which
men communicate, perpetuate and develop their knowledge
and attitudes towards life (Geertz, 1987; pp. 20).

In this sense, the role of symbols is to facilitate com-
munication between those who share them, giving
meaning to the experience that is shared. However,
many aspects of cultures are shared. Each culture
emphasizes and elaborates particular symbols and mean-
ings. One symbol can have a specific meaning in one
place, and a very different meaning in another place.
This aspect shows that members of different cultures
would not share the same meanings or the different sym-
bols, as learned in their family and community life.
These meanings are not static and rigid, but are trans-
formed in the course of history, in a double movement in
which the culture enriches itself with new contributions
from members of the culture, while at the same time
reproducing values that were received from the ances-
tors. Cultural analysis is situated in this domain as a tool
to find changes and continuities in the life of human
groups.

The cosmovision of a people has to do with its cul-
ture's cognitive and existential aspects, not only moral
and aesthetic values (Geertz, 1987). Thus, the cosmovi-
sion is a portrait of how things are in their pure effec-
tiveness. It is the person's, or the society's, conception of
nature. It contains a people's general ideas of order.

The cosmovision is order, language and law, but it
does not need to be formalized. Tt does not even need to
reach the consciousness of its creators to be erected,
communicated, and to show the way. Even if the world-
view is never expressed in a global and systematic way,
it is possible to discover its principles and paradigms,
and to see how they move daily life (Lopez Austin, 2005;
pp. 68).

In this article T will present one of the ways in which
Mayan mathematics is present in everyday life, under-
standing everyday life as the actions people carry out to
meet their essential needs on a day-to-day basis. These
actions are generally related among themselves and to
the actions of others, and through them a network of
relations is knit, a network of social practices.

Another theoretical perspective that has guided this
research is the theory of social practice, a theory of rela-
tions in which theoretical and empirical efforts are
mutually constitutive and cannot be separated. In this
case, social practices reveal which items are to be
reviewed thoroughly to achieve a very specific research
objective.

Following Lave (2011), this study then looks at spe-
cific social practices in Mayan communities that involve
the use of numbers. I will attempt to show how the use
of numbers and quantitative relations involved in every-

' Consejo Nacional de Poblacidn (2011). Informe: de la Poblacidn Indigena de México 2000—2011. http://www.conapo.gob.mx/index.
php?option=com_content&view=article&id=37&Itemid=235. (Is there a reason for presenting some references in footnotes and others at the

end of the document?)

? Instituto |[Nacional de Estadistica y Geografia (2010).http://www.inegi.org.mx/inegi/contenidos/espanol/prensa/comunicados/
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* Consejo Nacional de Poblacién (2011). Informe: de la Poblacion Indigena de México 2000—2011. http://www.conapo.gob.mx/index.
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day life can lead to an understanding of Mayan math as
a particular historically situated sociocultural practice.
Such practices only make sense when they are carried
out as part of a social practice that is ongoing; "relations
of quantity only had meaning as part of ongoing prac-
tice" (Lave, 2011:119).

Critical Ethnographic Approach

The ethnographic approach in this study is based on
the tenets of critical ethnography proposed by Lave
(2011), which place social practice in the center of
analysis, and the work of ethnography looks at the
whole question from a historical materialist approach
based on Marx's theory of praxis. However, Marx can-
not be understood without Hegel. That is the reason
that we have taken Hegel's postulates as a methodolog-
ical and historical reference for doing a dialectical analy-
sis and achieving greater understanding (Hyppolite,
1968). The critical ethnographic approach is based on a
dialectical movement between concept and reality.

Following Geertz (1987), we considered analysis as a
movement that consists in unraveling structures of
meaning. A cosmovision is a set of meaning structures
grouped in a complex whole, which takes shape in social
practices carried out by members of a group. Therefore,
the method of analysis that I propose in order to unrav-
el the meanings of the cosmovision is to follow the
dialectical movement in order to explain the relations
between various categories. From the dialectical move-
ment between the categories in question, it is possible to
identify the relations between them and even to con-
struct a synthesis. Ethnographic practice involves map-
ping a beautiful landscape to be admired in all its dimen-
sions (Commaroff and Commarroff, 2003).

Mesoamerican Cosmovision

The work done by anthropologists, historians and
archaeologists show a close relation between the use of
numbers by the ancient Mayans and their present-day
use in Mayan Tseltal community social practices.
Furthermore, there are clear indications of a world view
underlying these practices, a world view closely tied to
a cosmovision that has been identified as part of
Mesoamerican civilization (Ldpez Austin y Millones,
2008; Lenkersdorf, 1999; Ledén Portilla, 2007; Bonfil,
1988), and different from a Western world view ground-
ed in Western civilization.

The Mesoamerican cosmovision, the Mayan included,
is founded on the projection concept, with the world as a
receptacle of divinity. In this sense, Mesoamerican peo-
ples do not divide the world into the Sacred and the
Profane. They consider that the origin of the world was a
movement of projection on all the things created, even on
human beings. Projection it is not the same as representa-
tion. It is the movement in which the divine essence takes
place inside of all things in the physical and non-physical
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domains. The Mayan cosmovision is grounded in this
concept. (Ldpez Austin, 2005; Leén Portilla, 1992).

For the Mesoamerican peoples the divinity has three
fundamental elements that are projected in the four car-
dinal points (north, south, east, west) and in the heart of
human beings when they are born. These elements are:
The Mount, The Sacred Cave where groundwater is,
and The Three (Ldpez Austin, 2005). The Mount sym-
bolizes the earth as a place where all human beings live.
The Three symbolizes everything on earth, for example
plants, animals, stones and human beings. The Cave
symbolizes the place where the ancestors live. The
ancestors are active members of the community because
they live on after they die. The ritual for a good harvest
of corn, coffee and beans is directed to the ancestors.

There are other prayers addressed to the ancestors in
order to facilitate other kinds of activities inside the
community, for example health, education, transporta-
tion, etc. The use of numbers in the activities of every-
day life is directly related to the cosmovision's concepts.

Numbers in the Mayan world

Numbers are one expression of the world in Mayan
numeration. The construction of the names of the num-
bers follows the principles of the Mayan cosmovision;
they take into account some elements of the communi-
ties' organization and even the name of the gods and the
corporal dimension. This aspect shows the relation
between the name of a number and the most important
beliefs and traditions in the daily life of Mayan people.

The first twenty numbers have two dimensions that
refer to two numbers: 20 and 13. On the one hand, the
names of the numbers have a relation to the body (1—
20), and on the other hand, the names have a relation to
the gods (1—13). In the first case, the body is the prin-
cipal reference for counting.

The action of counting is an everyday practice in
several activities in Mayan communities. Mayans use
the names of the numbers to count and they do it with
respect if the elements they must count have a relation
with corn, as the following example shows.

I observed this relation of respect for corn when one
day an old woman counted some corn seeds with her
granddaughter. The old woman was in the kitchen with
her daughter and her granddaughter. She stumbled
when she had her hand in a little basket of corn: and
some corn fell onto the dirt floor. The corn was mixed
with loose soil. The girl tried to scoop up the corn with
her hand, which picked up dirt along with the corn ker-
nels. When the grandmother saw what the little girl was
doing, she said, "Do not do it like this. You have to do it
with respect.” Then grandmother picked up each indi-
vidual corn kernel with her fingers, and one by one, sep-
arated them from the dirt as she counted them: Jun,
cheb, oxeb (one, two, three) and told the girl, "You must
do it with respect. You must touch the corn with
respect.” She continued counting: chaneb, joeb, wakeb,
etc.. (four, five, six, etc.)




When the grandmother told her granddaughter that
corn is treated with respect, she was giving value to the
meaning they give to corn: "It is our food. We made it
and live it, so it must be looked after, treated with
respect as our parents taught us." The Popol Vuh, the
sacred book of the Mayan people, says that men are
made of corn, written in 1558, Published by Carl
Scherzer in 1857 (Brunhouse en 1973:126—127). Each
kernel of corn is treated as unique: when she counted,
she was giving each kernel of corn its place. We can see
that various dimensions converge on the fact of collect-
ing and counting the corn kernels. There is a cognitive
dimension in the consecutive assigning to each corn ker-
nel the name of each number of the ancient Mayan lan-
guage, but this is not the only dimension present: there
is also an attitude of respect shown in the body's move-
ment to separate with such care each grain of corn from
the dirt. This action is characterized by the grandmoth-
er as treating the corn "with respect”.

The conviction that everything lives and has a heart
is typical of the Mayan cosmovision. In fact, corn has a
heart, because there is nothing in the world that does
not have the heart that corresponds to the beginning of
life, the soul (Lenkersdorf, 2004: 51). We find ourselves
in a cosmos that has a heart and lives. Therefore, it
demands that we learn to respect it, to live with the cos-
mos itself and to open our perspective to realize that life
is broader than anything that our eyes make us believe
and accept (Lenkersdorf, 2004: 54).

Counting is common in everyday activities using the
body as a reference. The number twenty has a name that
refers to one complete man.

Because our earlier ancestors with their customs
could not count in Spanish the natural numbers, as pre-
viously, they had no school to learn, they are already
accustomed to speak Tseltal but thought of themselves
in their hearts and began to count the numbers: jun,
cheb , oxeb, chaneb, jo'eb, on their hands but in Tseltal.
Furthermore, not only on their hands but they also
began to use their toes, so I began to tell: bulucheb,
lajchayeb, oxlajuneb, chanlajuneb, jolajuneb up to the
number "20" which is "a man," or Jun winik in Tseltal.
This is why we Mayans began to count the numbers in
this way. (Mariano, tseltal, 75 years old).

In the second case, the numbers one to thirteen have
a reference to the Mayan gods that shows the relation
between the name and one specific god who takes care of
some aspect of life.

The numbers and the Gods

When the Mayan people use numbers, they recall a
god. This affirmation we can illustrate with the planting
of corn. When Mayan people plant corn, they perform
rituals to ask for help from the gods and ancestors, who
somehow share the same status as the gods (Lopez
Austin y Millones, 2008). These rituals are performed
on specific dates that have to do both with the name of
the numbers, and with the god that "owns" the number.
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The ritual for help in planting corn is performed on the
8th day of the month before planting, since the number
eight corresponds to the Mayan maize god.

Looking at the name of the number 8 and the glyph
that corresponds to it, we find that the name means ear
of corn (waxakeb) and glyph has a god-profile drawn
with an ear of corn on its ear (Barriga, 2004). Therefore,
the rituals to ask for good planting and harvesting of
corn are performed on day 8, as mentioned above. There
is a very close link between the cognitive dimension that
establishes quantitative relations and dimensions that
have to do with the naming of the number and with spir-
itual connotations.

Numbers have been involved in the social practices
of Mayan people, such as the planting of corn, as we saw
in the last paragraph. The social practice of embroidery
is another place where numbers have been utilized.
There are cosmovision references inside each social
practice in order to use numbers in everyday life, and
these numbers have cultural meanings. The historical-
cultural approach used in this study allows us to identi-
fy the situations in which numbers are involved, and to
understand the specific meanings they have in the life of
the Mayan people.

Table 1
The name of number and gods.

Decimal Vigesimal Digit Gods Linguistic roots
Digit ( current use) (Barriga, 2004) - (Mayan)
1 jun Goddess of the moon jun
2 cheb The maiden of the twin god cha’
3 oxeb The god of the wind ux
4 chaneb The god of the sun chin
5 joeb The god of the underworld ho’
6 wakeb The god of decapitation wik
7 jukeb The jaguar god of the underworld huk
8 waxakeb The god of maize waxik
9 balineb The twin hero bolon
10 lajuneb The god of death lijun
11 lajxayeb The god of the Earth buluch
12 bulucheb The god of the Star lajchin
oxlajuneb The Feathered Serpent ux-lijun




The name of the number eight

8 waxakeb
cormn laf

God of Maize

/

Figure 1. The name of the number eight

Ear of Corn

The heart.
The center of reason, wisdom, life itself

In the Mesoamerican cosmovision the concept of the
heart is particularly important because the heart is con-
sidered the center of the human being and the center of
the community. Thus, the heart is the receptor of the
divine essence, which is deposited by the projection
movement when things were created and when the
human being was born. Therefore, the Mayan people
have a strong conviction about the world: everything
lives and everything has a heart (Lenkersdorf, 2004:
Lopez Austin, 2005).

We, the humans, live in a cosmos that is alive. There
isno such thing as dead nature. Humans live in a cosmos
where there is no dead nature. We are one species
among others, and therefore, we should be humble and
not arrogant as if the world and nature were at our dis-
posal (Lenkersdorf, 2004; pp. 20).

Lenkersdorf's observation addresses the concept of
heart. In his studies with Mayan Tojolabal people, we
can understand that everything has a heart. The heart
contains the concept of life, referring not only to physi-
cal life, but life in its entirety. The heart is the principle
of life.

This aspect can be seen in the way of naming those
who die: they are named with a word that has its roots
in the word heart-- in Tojolabal altzil-- to which the suf-
fix "al" is added-- altzilal. The suffix "al" is generalized
and depersonalized, so it is considered that all who die
are part of a group called altzilal who keep their heart.
Therefore, for the Mayan people, death is a reality anni-
hilating the human being; by contrast, the concept of
altzilal emphasizes the absence of a final death. As
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Lenkersdorf wrote: "The dead are thus living hearts in
general. We are in a cosmos that has a heart and lives"
(Lenkersdorf, 2004; pp. 23).

When someone dies, it is said that "he lost his heart"
to name the body. For example, when the body is dead,
the word "altzilal" is used instead of heart, "altzil."
Altzilal retains an idea and a reality that is not present
in the body. "The heart (altzil in Tojolabal) represents
the life principle or soul that gives life to men, animals,
plants and all things that dwell on Earth, because there
is nothing that has no heart, has no life" (Lenkersdorf,
2004; pp.22).

The heart is the repository of all the action of a
human being on earth, so the main activities are carried
out with this part of one's being. Knowledge in particu-
lar is associated with the heart, so that the mind is con-
sidered "the head of the heart." Or, when we speak of
knowledge it is said that knowledge "makes you reach
your heart."

The heart holds all wisdom; it is the seat of memory
and knowledge; through it perception takes place.
Emotions are an aid to mental processes, as well as body
functions. It is said that what is heard with pleasure or
fear is not forgotten,; if you want to work the heart, the
body does not tire (Guiteras, 1965; pp. 65).

The Mayans do not attach much importance to rea-
son; rather it is the heart that enables people to use their
good sense and perhaps, or rather, their wisdom, and the
wisdom of the heart, not the wisdom of the head
(Lenkersdorf, 2004). Emotional life takes precedence
over intellectual life (Guiteras, 1965). "The heart has a
lot of talk: what they have seen, all they know is in the
heart and goes to the head. Take good care of the heart:
those who remember and know many things, it's
because their heart has taken care of them" (Guiteras,
1965; pp. 75).

When it come to other activities in which the senses
are involved-- either smell, taste, hearing, touch, or
sight, as well as the fact of trying to eat something, the
perception of taste or visio the Mayan people consider
that these activities are also performed with the heart.
"Taste is perceived in the nose and the tongue, through-
out the mouth, but in the heart and the whole body we
feel delicious" (Guiteras, 1965; pp. 81).

We find in the language of everyday life of the
Mayan people many expressions that indicate the loca-
tion of the heart in relation to all life on earth, because,
according to Lopez Austin (2005), divinity was project-
ed from the origin to all of the world.

Thus a man says, "Our maize is already in his heart
sad because I have not gone to see it in a week." Another
expression is "My heart was grieved because their hearts
are very hard." When there is forgetfulness, it is said
that "T lost my heart," or Tseltal groups say, "I dropped
my heart".

We will see how the women embroiderers express
that they made embroideries with their heart. The
implications of the heart in relation to a specific activi-
ty in the Mayan community include all dimensions of
human being.




Embroidering with the heart

Through an explicit description of the Mayans'
daily life T will approach the use of numbers in an
attempt to show the quantitative relations immersed
in their social practices. I will begin by introducing
some aspects of everyday life that allow us to draw
closer to the elements we have identified as the most
relevant aspects of the Mayan cosmovision applied to
Tseltal daily life.

The most important vital concerns in Mayan com-
munities revolve around agriculture. They basically
sow corn and coffee to cover their needs, and, to a less-
er degree, some families in the community plant beans,
squash, chayotes and bananas. The way they plant and
harvest these crops, especially corn and coffee, deter-
mines how they organize their daily lives. They use the
rest of their time for other activities once they have
ensured that they will be able to harvest their corn
crop. For example, women embroider their blouses and
sometimes sell their work outside the community,
while men clean the house or build new rooms, get
together to visit during the afternoon, while the chil-
dren play.

An example that shows the relation between how
numbers are used and the Mesoamerican cosmovi-
sion can be found in the practice of women's
embroidery. The relations of quantity and the way
numbers are used by the women as they embroider
take place in an activity that includes various per-
sonal dimensions of the person doing the embroi-
dery: body, cognition, emotions, and aesthetic sense
of beauty. An embroiderer says she embroiders
"with her heart."

Miriam: How did you make that blouse?

Maria: I made it with my heart.

Mi: And how is it that you make it with your heart?

Ma: Here I put the pink (points to the embroidery she
is doing) and then the red. I went on counting until the
Sflower was there and then I counted others to the half to
make the leaf. I went looking (seeing) to put the colors well
on all the flowers, so not too much, not too little.

Mi: And how do you do it so that there's not too much,
not too little

Ma: Here (pointing to the row of pink cross stitches) I
took out one, and here (pointing to the red cross stitches) I
put in another two because they were missing.

Mi: And when do you finish embroidering it?

Ma: When it's already pretty.

In this dialogue various dimensions appear: cogni-
tion when she executes operations ("I took out one... I
put in another two"), the body when she introduces the
thread to make each cross stitch, a sense of beauty
("When it's already pretty") and the emotion she
expresses at that moment, happiness and satisfaction
that can be perceived in her tone of voice. These dimen-
sions are considered within the action "to make with the
heart." But, what does it mean to say "make with the
heart"? Does it only refer to emotion? Evidently not,
because cognition and the body are also included. Does
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it refer only to these dimensions? What other implica-
tions might that phrase have?

To try to respond to these questions I read over my
field work notes and found reference to "the heart” used
by others in various activities, and not only by women
when they embroidered. The men said it when they
were finishing planting corn; young people said it when
they finished a chore that implied a lot of concentration,
time and work. A teacher, Gerardo, said at the end of a
meeting of Mayan teachers, "Companions, remember
that we all have a mission sown in our hearts, that we
have to find it." The word "heart" is also used in greet-
ing someone; instead of saying "How are you?" people
say "How is your heart?” And the other answers "My
heart is..." and may add: content (happy), sad, hungry,
cold. To speak of the heart implies that one is speaking
of the whole person, including the head, the body, feel-
ings. When one says "to make with the heart," it appears
to mean that they are carrying out an action from the
very center of their person.

There are other situations in embroidery that
show how the embroiderers utilize the concept
"heart” in order to express how they do their work.
The common aspect of these particular situations is
that the women embroider one object from another
which is bigger than the final embroidery. Thus, the
different sizes are relevant for us because in these
cases, the woman embroiderer says that she did the
new smaller piece with her heart. I will present to
you two cases: in one case the woman embroiders a
blouse, and in the other case, the woman embroiders
a small tablecloth.

M: For example, this embroidery is big, and when do
you do it as a small embroidery, how do you do it?

H: I do it with my heart. I will show you.

M: She explained how she can calculate the threads to
embroider the blouse. She said that she constructs with her
mind the flower, the small flower, she begin to design and
organize and invent. She imagines one big flower more or
less, then she sees one big flower and then she imagines it
smaller than the first one and she embroiders it.

H: (she shows the small blouse and says) I do this
blouse with my heart.

M: This is the thing that you invent?

H: Yes.

M: This (showing the embroidery of the small blouse)
design she does not copy, she doesn 't copy from anywhere,
she does that with her heart only.

The embroiderer explains how she does one small
blouse instead one big blouse. She explains with the
expression "I do it with my heart” and "I did it with my
heart.” In this case the numerical aspects have a relation
to cosmovision concepts and plus, the numerical activi-
ty in reference to the cosmovision is done with all the
human being, not just with cognition, but with the cor-
poral, affective, intellectual, and spiritual dimensions,
which are called "heart.”

Another embroiderer shows us how she embroiders
one small tablecloth in comparison with another big
tablecloth.




M: These flowers are the same (showing one piece of
cloth embroidered with flowers), we can appreciate that
the designs are completely the same. How can you embroi-
der the same flowers but in different sizes?

H: I think first. First I must do one complete flower
(complete means to do one flower of the small size with all
of its parts) so that all the flower can fit in, and it is here
where I do that with my heart, until I embroider the flower,
the leaf, it means one complete flower (she shows the cloth
embroidered). So, I begin to design all parts of the flower
until I finish one part and I begin the other part when
I finish everything, because I do the model first, and this is
the example for all the small cloth.

M: And, what does it mean to do one part?

H: It is a complete flower with its leaf too.

In both cases, it is possible to identify a particular
form of mathematics. The fact of doing one piece from
another implies observation, multiple mental functions,
and multiple body functions. When the women compare
the big design with the small one that they want to
embroider, they construct the proportional relations:
"She sees one big flower, then she imagines it but small-
er and she embroiders it."

There are many ways to do it, but the women always
see the big object, imagine the small object in order to
embroider it, and then they embroider the design until
they consider that the embroidery is complete. The
embroiderers relate this activity to one fundamental
aspect of the Mayan cosmovision: the heart, when they
say the way to do one small blouse or tablecloth from
another bigger one is "with the heart".

Moreover, if we look at the Mesoamerican cosmovi-
sion we find, following Lopez Austin (2005), that the
seed-heart is one of its fundamental aspects and explains
the fact that every human being is a projection of the
divinity, given that the seed-heart was sown in each per-
son at the moment of birth and is that which contains
each person's characteristics.

So, when a Mayan man or woman refers to the
heart, he or she is talking about all the dimensions of a
person, not only the emotional part as understood in
Western usage. They refer to the heart when they want
to communicate that their whole person is involved in
the action they are carrying out or have carried out.
This is why when making relations of quantity, in this
case, when counting, adding and subtracting or lessen-
ing, measuring and adjusting-- operations that embroi-
derers do when they are adorning their blouses and
other articles of daily use-- they are not involved in an
activity that is only cognitive and isolated from other
dimensions of their person, as math activities in school
tend to be conceived. Rather they are involved in a
social practice that includes diverse dimensions of the
person and, even more, they are renewing the tie with
the divine by carrying out the social practice of
embroidery.
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Conclusions

Cultural aspects are present in the practice of Mayan
embroidery. The political and economic consequences of
this way of embroidering can be found in the fact that
they are not taken into account and are even considered
to be of little value in a society, such as the greater part
of Mexican society, that has Western civilization as its
reference point. Of course this relates to schooling,
given that community-based wisdom (saberes) and the
relations with their own cultural cosmovision are
ignored in the curriculum and also in teachers' daily
practice in Mayan communities.

This sociocultural grounding of Mayan math prac-
tices has not been taken into account in educational pol-
icy or in the application of classroom strategies. The
decimal number system continues to be in use without
taking into account the knowledge of math that Mayan
communities possess. We feel it is important and neces-
sary to start off with the idea that understanding the
world and everyday life is much broader in scope than
simply understanding a Western vision of the world (De
Sousa, 2010). We must be cognizant of the fact that
there are other ways of viewing the world, so that cul-
tural knowledge can be recognized and taken into
account for educational purposes (Saxe, 1988; Bishop,
1999; Nunes, 1992).

The meanings assigned to the numbers by Mayan
people in their social practices are the same ones that
children and young people learn when they participate
in these practices. Thus, they learn to name the world in
their native language with the same set of meanings
transmitted by their parents and grandparents.

We are convinced that great importance must be
given to the meanings of numbers among the Maya: they
must be taken into account in the development of learn-
ing strategies and educational policies concerning the
mathematics curriculum for their schools. For example:
The Mayan people takes into account the logic of "20 by
20" supports the development of early math skills of
children.

We are not suggesting that children learn only the
Mayan vigesimal number system in school, but that
they develop their math skills through it. It is also
important to expand their mathematical knowledge
through the learning of other digital systems such as
the decimal with relevant strategies that aim to
improve the children's academic achievement and
development.

Thus mathematics, considered to be quantitative
relations, is an expression of the world according to the
Mayan cosmovision, which in turn provides us with the
opportunity to understand the special way in which the
Mayans view numbers as part of Mesoamerican civiliza-
tion, which is different from the way math is seen in
Western civilization.
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Hcnosb3oBanue 4ice1 B BHIIIIUBKE IeJIbTAJIEH,
WHJIeHIleB Maiid

Mupuam Mopamaiit Mukanko Menzaec
acrupaHTKa (akyJabTeTa UCCIeA0BaHUi B oOpasoBanui, LIeHTp IepeaoBbIX HayYHBIX UCCIIETOBAHUI
HaL[I/IOHaJIbHOFO ITOJINTEXHNYIECKOTO MHCTUTYTA, Mekcuka

B MezoamMepuKaHCKON MUBUIM3AIAHN, OCOOEHHO B KyJIbTYPE Maiisl, 9nc/ia MPEACTaIOT 21eMEHTaMU KapTUHBI
MUpa, a He TOJBKO MHCTPYMEHTOM /IS OCYIECTBICHUS BBIYUCTICHUH, KaK HTO TIPOUCXOIUT B 3alTaIHBIX 00TIIe-
CTBax, rje ux q)yHKLII/IH BOCHpI/IHI/IMaeTCH IIOYTHU UCKJIIIOUUTEJIBHO KaK BCIIOMOTaTeJ/JIbHasd HpI/I paSJII/I‘lHOFO pOI[a
HoJcYeTax ¥ MOJEINPOBaHUU pealbHoCTH. VI3ydeHue TOro, Kak MoJIb3yIOTCS YKCIaMU B CBOEH MoBCeHeBHOI
SKU3HHY 1eJIbTAJII, MHAEHIIBI TPYIIILI Maiis, T03B0JIIeT PACCMOTPETh KOJIMYeCTBEeHHbIEe OTHOUIEHUS CKBO3D IIPU3-
My KYJIbTYPHO U UCTOPHYECKU 00YCIOBIEHHBIX COIMAIBHBIX TIPAaKTUK. B HacTosmIel cTaThe IpecTaBIeH aHa-
JIN3 UCITOJIb30OBAaHUA YHNCEJI JKEHIITMHAMU-BBIININBAJIbIIIUIIaMU ITJIEMEHN Maﬁﬂ, BBIHBI/IBH_H/IIL/'I HEKOTOpbIE KOTHU-
THUBHBIC 1 COHI/IOKy]I])TypH])Ie ACIIEKThI, KacamwIuecd, B TOM 4YucJe, CHCHH(I)I/I‘IECKI/IX KyJIbTyprIX CMBICJIOB,
CBA3aHHBIX C KOCMOJIOFI/IGI;'I Maﬁﬂ, OC06eHHO BaXHbIMH OKa3bIBAalOTCA CMbICJIbI, HaHpHMyIO OTCbhbLIAOIINE K
CEpZILY U TOMY, YTO SIBJIIETCS CBALIEHHBIM. B cTaThe MOKa3aHo, Kak yepe3 IOBCeJHEBHOE UCIOIb30BaHNe Y-
ceJ1 B cBoeii paboTe BHIIIMBAIBIIULI BRIPAKAIOT M CAMK Y4aCTBYIOT B HOAAePKaHUI U3PEBJIE CYIeCTBYIOIIX
KyJIbTYPHBIX 1 COLMAIBHBIX IIPeICTaBaeHIN Malis o Mupe. CX0KUM 06pa3oM 9TH NPEACTaBICHHs OTPasKaloTCs
U B Ha3BaHWAX YHCEN, BOOPABINHX B ceOs 91€MEHTHI 0OIECTBEHHOT0 yCTPOHCTBA Malisl, TeJIeCHOI OpraHu3a-
11U, U Jja’Ke UMeHa OOTOoB.

Knouesvie cnosa: KYJIbTYypPa, KOJIUYECTBEHHbIE OTHOIIEHNW A, KOCMOJIOTUA, CEPALLE.
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