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Abstract

This study described the mathematical depth in a mathematical activity carried out in a village in Turkey’s Eastern
Anatolia Region. This activity presented in the context of the game reflects a cultural situation of doing mathematics
over time. In this context, it can identify as a study of ethnomathematics. Therefore, the cultural game was
introduced first, and then the mathematical depth behind this game was uncovered in all its aspects. Finally, the
mathematical relationship behind the game was analysed in terms of mathematics education. The case study, as one
of the qualitative research methods, was used in the study. The participants of the study consist of 1 person who
knows, transmits, and teaches the cultural game. The game process and semi-structured interview that constituted the
research data were recorded with a camera and a voice recording device. Descriptive analysis was used in the
analysis of the interview. Findings of the study suggest that the cultural game is played without considering its
mathematical depth, but that there is a rich mathematical depth behind it. The results also indicate that such games
offer an effective way for adults learning mathematics. On the other hand, the study revealed that there could be
different ways of thinking between school mathematics and ethnomathematics. It is thought that synthesizing
mathematics with games that include ethnomathematics has the potential to provide students at diverse levels with an
excellent mathematical experience.
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1. Introduction
1.1 Introduction to the Problem

There are many relationships between games and mathematics (Wells, 2012). One can encounter situations where
these two phenomena are intertwined in most places in the life adventures of people. On the other hand, games are
assumed to be more general because of the existence of games where there may be no mathematical phenomenon
recorded with time and space in the historical process.

To this end, many researchers have documented the games played in different parts of the world during certain
periods in their studies. Although these documents, which are presented from an anthropological and cultural
perspective, have many mathematical dimensions (Bishop, 1991), studies revealing the mathematical connections in
these games are limited. In this context, since the ethnomathematics program includes traditional games, it can be
investigated in terms of understanding the mathematics of cultural practices and finding ways of thinking differently
(Albanese, Adamuz-Povedano, & Bracho-Ldpez, 2017). In many games, there are many mathematical facts reflected
implicitly or explicitly. This led to the idea that games can be used as a teaching tool to spread mathematical
knowledge today.

As a reflection of this fact, the teaching of mathematical concepts through games has become popular in universities
in recent years. In this context, I opened the “Teaching Mathematics with Games” course. In this course, each student
is to require to present a unique project for the teaching of mathematics by games. I felt there was mathematical
depth in a cultural activity presented in one of these projects. After a brief study, I learned that the mathematical
dimension beyond this activity is related to the Chinese Remainder Theorem (CRT). This knowledge was not far
from me as a mathematics educator. However, the fact that this activity was long-lasting in a village, the villagers
who played this game were the ones without any formal education, and the solution offered a different algorithm
than I be used to making to me, have focused my attention on it.
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1.2 The Chinese Remainder Theorem

The first definition of CRT was coined by a Chinese mathematician, Sun Zhu (or Sunzi), in the 3rd century AD (van
Tilborg, 2011). This definition is problem number 26 in the third chapter of the Mathematical Classic of Master Sun
by Sun Zhu and its explanation (Dauben, 2007). These are given below.

Now there is an unknown number of things. If we count by threes, there is a remainder 2; if we count by fives, there
is a remainder 3; if we count by sevens, there is a remainder 2. Method: If we count by threes and there is a
remainder 2, put down 140. If we count by fives and there is a remainder 3, put down 63. If we count by sevens and
there is a remainder 2, put down 30. Add them to obtain 233 and subtract 210 to get the answer (Dauben, 2007)...

It is narrated that by this method, the Chinese generals calculated the number of their own soldiers by organizing
them in a particular order, only the remainder ones. This method, so few people know, was called the secret
calculation in ancient China. In this way, it is to be aimed to prevent enemies from learning about the number of
soldiers (Ding, Pei, & Salomaa, 1996).

In this method, the concealment of information that would be assumed to be the origin point of cryptology emerged
as the concealment of a number (particularly the number of soldiers). This method was generalized from the
perspective of mathematicians on the one hand and transformed in the context of information-culture interaction on
the other. A reflection of this method used about 1800 years ago in the context of information-culture interplay has
emerged as an algorithm functioning in a mysterious game.

The knowledge introduced as a mysterious game in this article and referred to as CRT in the dusty pages of
mathematics history reveals that mathematics is a human activity and product (Fried, 2001). This approach requires
math educators the idea that a cultural perspective in a math activity is valuable (Fried, 2014). This exploration
should not only be limited to the place where mathematical knowledge is first to produce but should also include the
study of how mathematical knowledge emerged in a different culture in various regions. It is stated that mathematical
knowledge can be monitored in several ways in a culture (Suherman, 2018), and one of these ways is games.

The attraction of mathematical games is related to the mathematical knowledge behind it. People with different
levels of mathematics knowledge perceive these games in different ways and enjoy them to the extent they perceive
them. While some admire the algorithm or system that always works in these games, others are interested in why the
structure here works this way. For example, a game in the context of CRT can be an equation solving activity for a
student, a different context of CRT for an academic, while math for an adult can be a way to do the math. In this way,
an effective way for adults learning mathematics can be presented.

The purpose of the study is to introduce a cultural game and reveal the mathematical knowledge that exists behind it.
In this direction, the answers to the following questions are sought in the study.

» How did the cultural game come about, and how is it played?
* What are the ways that lead to mathematical knowledge behind the cultural game?

» What does the cultural game promise in terms of mathematics education?

2. Method
2.1 Design of the Study

Since the aim of the study was to reveal the mathematical knowledge in a cultural game, the case study, one of the
qualitative research methods, was used. In this direction, the perspectives and opinions of individuals in real-life
conditions are examined using triangulation (Yin, 2011). It can be a single person, a program, a group, and an
institution unit of analysis because it involves the in-depth examination of a phenomenon within a limited system
(Merriam, 2013). On the other hand, the results obtained are limited to the cases examined; therefore, there is no
generalization concern (Cepni, 2010). In this study, people who know, play, and teach a cultural game in a village in
Eastern Anatolia were selected as the unit of analysis.

2.2 Participant of the Study

In the mentioned village, it was determined that there were 2 people, one is 55 years old, and the other is 75 years old,
who knew, played, and taught the cultural game that has been played by many people since the past. However, the
older person could not be included in the study due to health problems. Therefore, the data on the cultural game were
obtained from one person who voluntarily participated in the study. This person’s native language is Kurdish. He
learned Turkish in the military at the age of 20. However, he can speak Turkish at an intermediate level. During the
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interview, I asked questions to my student who presented the project to help me because he knows Kurdish. The
participant who continues his life as a farmer has not received any formal training. The criterion that makes the unit
of analysis specific here is that a person who has not received any training skilfully plays a game that is likely to
have been a deep mathematical relationship for many years.

2.3 Data Collection Tools and Analysis of Data

The game process and semi-structured interview that constituted the research data were recorded with a camera and a
voice recording device. In addition to the demographic questions, the participants were asked “How long has the
game been played in this village?”, “Who taught you this game?”, “How is the game played?”, “What is the secret
algorithm in the game?”, and “How did you get the algorithm in the game?”.

The recording data obtained from the interview was first transferred to the digital environment by listening again.
Then, it was arranged for analysis. Descriptive analysis was used in the analysis of the interview. Besides, the
mathematical dimension of the cultural game obtained in the interview was revealed. This approach, which aims to
reach the mathematical knowledge behind the game, can be specified as a priori analysis of the game. Besides, the
outputs of the study also provide indications for at which grade levels a posteriori analysis can be carried out.

2.4 Validity and Reliability of the Study

Voluntary participation of the participants and the triangulation of the collected data in scientific studies increase the
validity of the research (Merriam, 2013; Yildirim & Simgek, 2016). In this study, the data were shared with the
participants, and the accuracy of it was confirmed. Besides, it can be stated that data triangulation is ensured because
different tools such as observation, interview, and voice recording are used in the data collection process. On the
other hand, reliability is the degree to which the data obtained with the results show consistency (Merriam, 2013).
Miles and Huberman (1994) explained that what meant consistently is the relative stability of the research results in
terms of time, researcher, and space. In this study, it can be stated that reliability has increased since the process of
reaching the cultural game, and the mathematical meaning of this process is clearly stated.

3. Results

This section consists of three subsections. The first one includes the introduction of the cultural game, the second is
its mathematical analysis, and the third is about the reflection of the obtained results on mathematics education.

3.1 Mystery in a Hidden Cultural Game

Eastern Anatolia region of Turkey is famous for its long and cold winter nights. In this region, there are different
games that are appropriately named besides known games such as chess and checkers. On winter nights, local people
perform an activity which we cannot determine precisely how long it has been played, but which is rumoured to have
been learned from Iran(Note 1). I think it would be a more accurate approach to describe it as a mathematical game,
as they do it in the form of doing math, and they do it for the purpose of having fun on these long nights.

One of the two people(Note 2) who knew this game in Yesilagag village of Saray district in Van province was a 55
years old person named Rifat Giilgig who never went to school, and I reached some information about this person
through my student who presented the project about the game. Since Kurdish is the mother tongue of this person (the
one on the right in Figure 1) and the interview is conducted in Turkish, some of the sentences may be difficult to
understand.

Student: Sir, how long has this game been played, how many years have you been playing it?

Rifat: I don’t know, when I was born, folks were playing. Everyone is playing. I don’t know how many years, maybe
100 years or 200 years.

Student: Who taught you?

Rifat: My grandfather, my father.

Student: Your father taught. So how is the solution?

Rifat: The solution is, well, 70 of how many numbers are remainder by three (remainder by 3).
Student: You multiply by 70.

Rifat: (Used a word meaning yes in Kurdish) One remaining divided by five (remainder by 3) 21.
Student: You multiply by 21.
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Rifat: How many are left in seven 15.
Student: You multiply the remainder and seven by 15. You subtract 100, how’s that?

Rifat: For 100 (With regards to 100 numbers), well, for example, 120 (giving an example), you subtract 100. The
remainder is 20, and you subtract 5, and the remainder is 15.

Student: You always subtract 100s.
Rifat: You always do it. You subtract every 100s. 105, 210, or 315. (Means subtracting these numbers)

Student: (They are playing the game to show how the game is played). Okay, sir, let’s tell the remainder three by
three.

Novice Player: I got it. (He picked a random place on the prayer beads (tashih) and started counting threes)
remainder | from three.

Rifat: Okay. 70.

Novice Player: (Counting up to the same place by 5) Remainder 1 from five.
Rifat: Okay. 90, 91. What is the remainder by seven?

Novice Player: (counting up to the same place by 7) Remainder 4 from seven.
Rifat: Four, 60, 91, 151. Subtract the hundred as well. 51. Subtract 5, and it is 46.

Novice Player: (counting) 46. Successful solution.

e

Figure 1. A moment from the Interview and Game Process

From the dialogue, it is understood that the cultural game has been played by many in the village for more than a
century. When asked whether it knew where the factors (numbers 70, 21, 15) used in the algorithm for the solution
came from, they explained that they did not know this but should be used in this way. According to the information
the researcher received from the student who presented the report on the cultural game, it was determined that the
participant saw this game as a way of doing mathematics or calculating.

This game can be likened to games characterized as “think of a number.” In a game where two people play each
other, one of the players determines a place in the prayer beads and tells the opponent the remainder of that number
by 3, 5, and 7. Based on this information, the opponent is asked to estimate the target number. What is interesting at
this point is the depth in one of those (villagers) and solution approaches that carry out this activity. However, it is
also interesting to designate the place of the determined bead with the prayer bead. There is also the use of the prayer
bead as a means of solution, albeit rare. This approach is discussed in the next section.

Although the prayer beads are often used as a material for finding the target number in the game, the game is also
played with small stones. I assume that the prayer beads are used because it is the most suitable material for this
game. The prayer beads consist of a rope, one imam, 99 beads, and two dividers. (Figure 2) The rope is connected to
33 beads. Then a divider is attached at each end of the rope. Then again, 33 beads are connected through both ends.
Finally, the ends of the rope are joined together in an imam, and the prayer beads are created. The prayer beads,
which is found in almost everyone in that region and used to perform some of the religious rituals, turns into a game
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material on winter evenings.

Figure 2. Prayer Beads (tasbih)

It is possible to suggest several different solution methods for finding the targeted number in this game. These are the
origin of arithmetic (trial-and-error or algorithmic or mix) and algebraic.

3.2 Mathematical Analysis of the Cultural Game

Four different ways can be suggested to find the mathematical knowledge behind the cultural game. Each way was
presented as a solution strategy.

3.2.1 Solution with Trial-and-Error Strategy

This solution approach in the game is often encountered in games between an older person and young people. This
solution approach is based on sequential counting. In the game, the older player chooses one of the natural numbers
from 1 to 104 and tells the younger opponent in turn what is the remainder of this number by the numbers 3, 5, and 7
(or the random ones that are remainder before he has determined the number). The other player tries to determine this
number by trial and error method by using prayer beads. Suppose, for example, that the elderly player picks 57. By
hiding the number he holds, the old player will tell the younger player that when the number 57 (target number) is
divided by 3, 5, and 7, then 0, 2, and 1 are respectively the remainders. If the younger player is a novice, he will go
in one direction on the prayer beads, starting with the 1st bead with his right hand, counting seven by seven, and
starting with the 2nd bead with his left hand, counting five each (It is wise to choose the appropriate one out of the
three combinations here). After determining the intersection bead of these numbers, he will put a mark on this bead
and check whether it is reached when counted three each from the beginning. If reached, the correct number is found.
If the marked bead remains missing or overt when it is grouped into threes, it is understood that the marked bead is
not the correct answer, and the game continues (See Table 1). In this context, it is attempted to find a second
intersection by counting seven each and five each starting from the marked bead. In a shorter time, an addition of 35
of the first intersection point leads to the same solution path. Similarly, the beads up to this second intersection
should be checked by counting them three each. In this way, the number that the elderly player thinks of can be
determined experimentally in the game. These processes are given numerically in Table 1 and visually in Figure 3.

Table 1. A Sample Game Process

Consecutive Counting Intersection 1 Intersection 2 (Target Number)

Seven each (right hand) 1,8, 15,22 29, 36, 43, 50, 57

Five each (left hand) 2,7,12,17,22 27,32,37,42,47,52,57

Three each (control) 3,6,9,12,15,18,21,24 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57

This process can continue with different combinations. For example, in one direction, the intersections obtained from
the beginning by counting three and 2nd bead from the beginning by counting five can be controlled by starting from
the 1st bead from the beginning by counting seven. However, I think that is enough for this solution.
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Figure 3. An Example Review

Finally, the use of the prayer beads in the solution approach of the trial-and-error strategy creates difficulty in some
cases. In the prayer beads, only the target number is investigated through the beads. So dividers and imams are not
calculated in this process (See Figure 3). In this case, the results between 0 and 100 on the prayer beads can be found
by the novice players. However, larger numbers create problems. This situation indicates that there are situations
novice players cannot work out through consecutive counting. In this context, when the numbers between 100 and
104 are selected in the game process, novice players cannot find the solution with the prayer beads.

3.2.2 Algebraic Solution

This solution approach is a method that individuals with a certain level of mathematics knowledge can use. This is
because such problem situations are taught in the school curriculum and are generally solved by the method given
below. The algebraic solution over the example given in the previous part is to be an integer x and 1<x<104,

x=0 (mod 3)

x=2 (mod 35)

x=1 (mod 7) (D
and it is the common solution of the system consisting of congruence equations. As a matter of fact, according to the
CRT, this system has only one solution under certain conditions (such as the numbers 3, 5, and 7 being relatively
prime in pairs) (Shapiro, 1983). However, this solution is probably unknown to the villagers due to its being

algebraic and containing a certain degree of knowledge of mathematics. In this sense, it is natural for arithmetic
solutions to emerge.

3.2.3 Solution with Mixed Methods

Individuals who can make sense of the relationships between mathematical concepts can suggest the mixed approach
that follows. This method is based on basic mathematical concepts (basic rules of division, linear equations in
slope-intersection form, and arithmetic progress) (Firozzaman & Firoz, 2017), and it is detailed below.

Let A, pi, qi, T3, 1, JEN and A be divided by p; and the quotient is g; and the remainder is ;. As per the basic rule of
division,
A= prqi + i (@)
When this model is restricted to n,
q1:=q, (1 =x; qis1:=yi= pirqi/pis1 T(ririvr)/ piss, i=1, 2, 3,..., n 3)

We have an n-1 linear equation for the solution. The recurrence system provides an infinite number of solutions for
A with the smallest unique solution and unique solution set. The system produces the smallest unique value of A,
the first integer solution for divisions. The following arithmetic progress model is used for inputs in equation (2) to
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find other values of A.
q17= q+LCM({pi}) (G-D/px, i=k, i=1, 2, 3,...; j=1,2, 3, ... “
A= piq7'+ r; for any i, (%)

Where q;(7) is the jth element of ith quotient. The solution of the example given in the previous sections without
breaking from generality with the mixed method is as follows. Assume that the integer we are looking for is A, then
through the remainder rules of the division,

A:3'q]:5'q2+2:7'Q3+1 (6)
Here, the recurrence relation between the sections is as follows:
q>=3q1/5 + (0-2)/5; g3=5q,/7 + (2-1)/7 7

We can find an integer solution of y from equation 3x-2=5k, (k€Z). When k=5, the solution is x=19, y=5. Here, it
should be investigated whether z:=q3 is an integer. Indeed, q3=8. Therefore, one of the triple solutions given below for
integer inputs and outputs is {(19, 5, 8)}. For each solution in the triple solution, only one solution is needed to find the
set of input solutions. Others can be achieved through the use of arithmetic progression.

q/7)=q; + LCM(3,5,7) (-1)/3=19+35-1), jEN ®)

Here ¢,/ = {19, 54, 89,... } and if they are written in equation (6), the solution set of the problem is A={AU)}={57,
162, 267, ...}. Therefore, the solution is 57 in the bounded set.

3.2.4 Algorithmic Solution

What makes this game meaningful is the fact that older and experienced players get to the target number in the game
very quickly. For novice players, this situation is interesting and intriguing. At the end of a few games, the older
player explains that he uses an algorithm to find the target number for his novice opponent. Mathematically, this
algorithm can be expressed as follows. If the remainders of the selected number with the division of 3, 5, and 7 are a,
b, and c, it can be presented as

x =70-a+21-b+15-c (mod 105) S
If the algorithm is to be executed over the same example again, it will be as follows:

x=70-0+21-2+151 (mod 105) (10)

x=57

In other words, the remainder of the division of the target number by 3 is multiplied by 70, the division of the target
number by 5 is multiplied by 21, and the division of the target number by 7 is multiplied by 15. Assume that the
number x is obtained after the results acquired are added. If the number x is between 0 and 105, the number selected
is x, if between 105 and 210, it is x-105, and if between 210 and 315, it is x-210. It is significant to note that
subtracting the multiples of 105 originates in the least common multiples of the numbers 3, 5, and 7. The greatest
value that x will get is 2-70+4-21+6-15=314. Subtracting 210 is sufficient to determine the number selected here.
Accordingly, the number chosen is 314-210=104.

The algorithm and mathematical dimension behind the game, which is defined as a way of doing math according to
experienced players, is played regardless of what it is based on. They only perceive it as a rule that always works. It
is not known why the remainder of the division of x by three is multiplied by 70 instead of 35, especially by the local
people who use the algorithm. When asked about this situation, experienced players stated that they did not know
why they multiplied by two but that they reached the correct answers in this way and that this should be here. The
mathematical information beyond the algorithm that works here is a different interpretation of the CRT (Katz, 2009).

Assume that the division of number x is respectively the remainders of ri, 15, 13, ..., 1h by the dividers of natural
numbers of m;, my, ms, ..., m,each of which is relatively prime in pairs. Therefore, the congruence system has a
unique solution in modulo M= m; my'ms-...-m, (Shapiro, 1983).

xX=r; (modm;)
X=r, (modm;)
x=r, (modm,) (11)

To generalize this algorithm, Mi=M/m;. Since M; and m; are relatively prime, there is only one s; so that M;-si= 1
(mod my;). So, since this s; is modulo m;, it is an element of the set {0, 1,..., m; -1}. Accordingly, the algorithm has a
unique solution according to the M modulo in the form of
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x=riMisifori=1,2,3, .., n (12)
This general method was first introduced by Qin Jiushao in his Mathematical Treatise in Nine Sections (Katz, 2009).
3.2 Reflections from the Cultural Game to Mathematics Education

It is a known fact that models put forward regarding a problem or a situation in the development process of
mathematics can explain many cases in mathematics. For example, the Fibonacci sequence, supposed to originate
with the famous "rabbit problem", describes many problem situations (Vorobiev, 2002). Similarly, CRT is a general
explanation of many problem situations, although the first examples are encountered in ancient China. In this study,
CRT emerged in a cultural context as a way of doing math for adults. It is inevitable that this important theorem will
be taught by transforming scientific knowledge in different ways at different levels for instructional purposes.

In school mathematics, in a certain range of the set of natural numbers, the CRT is used as problems related to
finding a number whose remainder is known from its division by a series of numbers (Ministry of National
Education [MoNE], 2018). It is observed that algebraic approaches are dominant to solve such problems in school
mathematics. In this study, it is shown not only how these problems can be presented through a game that is a more
innovative approach, but also how to give alternative solutions to the problems. The study, on the other hand,
contains an engaging story for getting started with CRT in undergraduate math classes. For example, such a situation
can be used when introducing the CRT subject in the undergraduate algebra course. Different solutions to this
situation can be searched.

4. Discussion

Traces of mathematical relationships have been observed in most cultural games, such as mathematics, which is a
human activity. Zaslavsky (1998, 2003) revealed a set of mathematical relationships that exist in many cultural
games around the world. Similarly, Ascher (2001) examined how mathematical relationships in various activities
related to ethnomathematics in Mongol culture can be used for instructional purposes. In the study in which one of
these cultural games was presented, we witnessed that the villagers were enchanted by mathematics and that they did
it in their own way as a way of doing mathematics for more than a century. This approach is reminiscent of adult
mathematics learning, where villagers developed an understanding of the mathematics they need in daily life (Coben
& O’Donoghue, 2014; Wedege, 2010). This situation supports the claim that mathematics education should be
considered from a broader scale perspective rather than limited to formal institutions (Knijnik & Wanderer, 2010).

One of the significant results of this study is that games offer an effective way for adult mathematics learning. It is
understood that this approach contributes to the regulars of the game in making simple mathematical calculations in
their daily lives. On the other hand, the use of traditional tools in the transfer of knowledge shows that knowledge is
carried to a cultural dimension. Here a game context is used where an algorithm based on CRT is the solution.

It is also significant that the problem and solution in the cultural game are similar to the problem and solution
method given by Sun Zhu in the 3rd century AD. All we know about this is that the grandfather of my student who
presented the project learned this game from an Iranian person. Naturally, the solution approaches of the villagers are
of arithmetic origin. Although the algebraic method is dominant in school mathematics, arithmetic solutions of which
use villagers indicate that different mathematics is formed. In a cultural study, Knijnik (2007) stated that the living
conditions imposed on the villagers could lead to assigning a different meaning to mathematics. However, suggesting
that this interesting method of solution, which works every time, and the relationships used in this method are
coincidental is out of the question even for those who do not have a mathematical background.

This game has transferred to pass down on generations, and regulars of the game do not care about the mathematical
depth in the game. Moreover, they do not know why the algorithmic solution works. This situation indicates that
mathematical knowledge is carried out as an activity that has been worked out from a superficial point of view and
that the mathematical depth felt beyond the game is ignored (Sanchez-Jiménez et al., 2020). It should not only
protect the cultural values that we know to exist in a specific time and place, such as a cultural game or a puzzle, and
which are about to disappear today. The mathematical relationships hidden in these games also need to be revealed in
full depth. In this context, the mathematical depth of an arrangement related to discrete geometry in a puzzle in
Mongolian culture can be examined (Ninjbat, 2020). Similarly, in this study, the mathematical depth of the activity
within the scope of ethnomathematics, which has become a cultural game over time, has been revealed.
Mathematical analysis of the cultural game and its reflections in school mathematics were effective in the emergence
of another important result of the study. In this way, it was found that CRT is used in a very limited context in terms
of mathematical knowledge in school mathematics.
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It can be argued that using a different method than the dominant approach in school mathematics in solving the
cultural game and the presentation style of abstract mathematical knowledge activates a different mathematical way
of thinking. As a matter of fact, it has been emphasized that different ways of thinking can emerge in such activities
with mathematical depth (Albanese et al., 2017).

The relationship between traditional culture and mathematics is not limited to games. For example, many geometric
relationships have been observed in traditional motifs (Risdiyanti, & Prahmana, 2017; Suherman, 2018). It is stated
that a cultural learning context supports mathematical problem-solving skills according to students' thinking levels
(Nur, Waluya, Rochmad, & Wardono, 2020). The integration of traditional games involving mathematical
relationships (such as length, height, depth, symmetry) and teaching situations help students understand
mathematical rules and concepts (Fouze, & Amit, 2017). These results indicate that we should benefit more from the
outputs of traditional culture in educational settings. Nevertheless, it can be said that we are facing an opposite trend.

It is among the natural tasks for a mathematician to reveal the mathematical dimension in a cultural game with
mathematical depth. This study revealed the mathematical depth in a cultural game characterized as a “think of a
number” game. I think that the mathematical depth in cultural games should be analysed, disseminated, and
preserved as a mathematical heritage.

The presentation of mathematical knowledge without the story of its emergence is like giving it away from its soul.
For example, the basic formulas for the product of Quaternions are given without mentioning Hamilton's story (Katz,
2009) engraving on a stone of the Brougham Bridge. On the other hand, the study emphasizes the importance of
presenting the mathematical knowledge together with its story, as well as offering all possible solutions to the
problem situation it has revealed.
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Notes

Note 1. It was stated by my student that father of my student’s grandfather learned this game from an Iranian and
spread it to his relatives in the village. This person passed away at the age of 96 in the process of the 2020 pandemic.
This suggests that the game has been played in the village for at least more than 100 years.

Note 2. I learned that the other person was 75 years old and had difficulty remembering some information.
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