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Preface

The Ahmad Dahlan International Conference on Mathematics and Mathematics Education, abbreviated
as AD INTERCOMME, is a biennial international conference hosted in a cooperation by the
Mathematics Department - Faculty of Science and Applied Technology - and the Mathematics
Education Department - Faculty of Teacher Training and Education - of Universitas Ahmad Dahlan,
Yogyakarta, Indonesia. It aims to provide a great forum for worldwide mathematicians, professors,
teachers, and researchers to share their ideas about the trends and the emerging issues both in
mathematics and mathematics education. In 2019, the AD INTERCOMME would be implemented for
its second edition. We invite researchers and practitioners to come and to contribute in this conference.
We would be very happy to welcome you in Yogyakarta.

The keynote presentations are provided especially to show the contribution of Mathematician and
Mathematics Educators in the world of mathematics and mathematics education towards research and
knowledge sharing where our conference theme for this year is the contribution of Mathematics and
Mathematics Education in Industrial Revolution Era 4.0. The main event is the talk of three keynote
speakers. The first keynote speaker is Associate Professor Dr. Mazlini Adnan form Universiti
Pendidikan Sultan Idris, Malaysia. The second keynote speaker is Associate Professor Martianus
Frederick Ezerman, Ph.D from Nanyang Technological University, Singapore. The third keynote
speaker is Associate Professor Dr. Sitti Maesuri Patahuddin from University of Canbera, Australia.

We also have speakers in workshop session coming from Universitas Ahmad Dahlan, Dr. Rully Charitas

Indra Prahmana, S.Si., M.Pd who deliver the talk on the Publishing Manuscripts in a Scopus-indexed
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Journal and M. Rizky Alif Yuza who deliver the talk on the Workshop Big Data: "Sentiment Analysis
Using Pyhton, Elastic Search and Kibana. ADINTERCOMME 2019 was an overwhelming success,
attracting the delegates, speakers and sponsors from many countries and provided great intellectual and
social interaction for the participants. Without their support, the conference would not have been
successfully organized. We trust that all the participants found their involvement in the Conference both
valuable and rewarding. Our wish is that all participants would enjoy this conference, contribute
effectively toward it and take back with you knowledge, experiences, contacts and happy memories of
this conference and especially with this beautiful kingdom of Yogyakarta.

Dr. Puguh Wahyu Prasetyo, S.Si., M.Sc
Editor in Chief
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Peer review declaration

All papers published in this volume of (Choose One) Journal of Physics: Conference Series/IOP
Conference Series: Materials Science and Engineering/IOP Conference Series: Earth and
Environmental Science have been peer reviewed through processes administered by the
Editors. Reviews were conducted by expert referees to the professional and scientific
standards expected of a proceedings journal published by IOP Publishing.

[1 Type of peer review: Single-blind / Double-blind / Triple-blind / Open / Other
(please describe)
All articles are double-blind reviewed by using the open conference system provided by
Universitas Ahmad Dahlan. Both author and reviewer worked anonymously.

[0 Conference submission management system:
The authors submitted their articles to the open conference system at
http://seminar.uad.ac.id/index.php/adintercomme. The papers were distributed to the
reviewers with double-blind review process. One paper was reviewed by two reviewers. The
review results were also announced by the editor by using the open conference system.
Furthermore, all accepted papers were revised by the authors and after this process, all
articles were edited by the layout team to make the papers meet with the JPCS layout style.

] Number of submissions received:
The number of all submitted papers is 137 which consist of 130 papers distributed to the
reviewers and 7 papers were directly rejected because they did not meet with the
requirements determined by the committee.

Number of submissions sent for review: The number of papers sent for review is 130.

0

Number of submissions accepted: The number of accepted papers is 83.

O

Acceptance Rate (Number of Submissions Accepted / Number of Submissions Received X
100): Acceptance Rate = % x 100% = 60,5%

O
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Average number of reviews per paper: The average number of reviews per paper is 2.

[]

Total number of reviewers involved: Total number of reviewers involved is 37.

O

Any additional info on review process: The reviewers were assigned based on their expertise
and research interest.

O

Contact person for queries: Email: puguh.prasetyo@pmat.uad.ac.id

Mobile: +62-856-2911-051
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The ethnomathematics in making woven bamboo
handicrafts of osing community in Banyuwangi,
Gintangan village as geometry teaching material

E Yudianto, S Susanto, S Sunardi, T Sugiarti and F A Fajar
Department of Mathematics Education, University of Jember

E-mail: erfanyudi@unej.ac.id

Abstract. Ethnomathematics refers to the application of mathematics in cultural life.
This research was intended to describe the ethnomathematics in making woven bamboo
handicrafts in Gintangan village, Banyuwangi. The things obtained in this research were
the changes in of geometric teaching material, covering Test Problem Package with
Ethnomatematics as the topic. The type of this research was qualitative research with
ethnographic approach. The data collection methods used were observation and
interview. The subjects of this research consisted of 2 persons; they were foremen who
made the woven bamboo handicrafts, kukusan, ereg, tenong and nyiru.
Ethnomathematics emerged when the woven craftsmen carried out the activities to
measure, calculate and design. When the process of measuring the thickness of the
bamboo whittles came, the measurement concept was meters (m). During the process of
calculating the drying time of bamboo and the amount of bamboo whittles, comparative
concept of value appeared. During the design process, the concept of quadrilateral and
number sequences emerged. The result of this research was geometry teaching material
in the form of test package. The question of test package was pointed for the students of
class VIII at middle school. The question of Test Package covered 4 C5 and 1 C6
questions

1. Introduction

Indonesia is one of the largest archipelago countries in the world with five large islands and has
more than seventeen thousand islands[1]. The diversity of Indonesian culture coveres language,
ethnicity, religion, culture, activity or custom, song, dance, and others[2]. One of tribes in
Indonesia that posseses variety of cultures is Osing tribe. Osing tribe is an ancient Javanese tribe
which is a native of Banyuwangi regency. As an agrarian society, Osing tribe adheres to
traditional institutions that become ancestral testaments, it is related to individual life cycle and
social sphere [3], One example is the relationship between the activities of woven bamboo
craftsmen including kukusan, ereg, tenong and nyiru and mathematics.

The relationship between the activity and culture with mathematics is called ethnomathematics.
Ethnomathematics are defined as habit used by a cultural group in mathematical activities.
Mathematics is one of the subjects playing an important role in the world of education as it is
one of the basic sciences in various disciplines that develops human thinking [4]-[7].
Mathematics is actually used by everyone. Mathematics and its learning make the property of

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
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humanity as mathematics is universal [8]. Ethnomatematics was first sparked and developed by
Brazilian mathematician Ubiratan D'Ambrosio. According to D'Ambrosio, ethnomathematics is
the study of life patterns, habits, or habits of people in places that are connected with
mathematical concepts, but are not recognized as part of mathematics by society [9].

Based on the description above, the researcher was eagered to find out more clearly about the
ethnomathematics activities carried out by the makers of woven bamboo handicrafts in
Gintangan Village, Blimbingsari, Banyuwangi.

2. Research Method

The research method used was qualitative with ethnographic approach. Qualitative research is a
research method used to examine the natural object conditions, in which the researcher becomes
a key instrument, data collection, data analysis that is inductive, and the results of research
emphasizing the meaning rather than generalization [10]. Ethnography is defined as the study of
life and culture of a society or ethnicity, for instance are custom, habit, law, art, religion, and
language [11].

The data collection methods used were observation and interview. This research took place in
Gintangan Village, Banyuwangi Regency, East Java, Indonesia. The research subjects were
woven craftsmen who lived in the area. They were 2 people who worked at the craft place.
People in the village of Gintangan did activities almost every day at the craft place. The
environment in the village was also very good as a place to make woven bamboo handicrafts;
therefore their handicrafts were quite varied.

The preliminary stage was done by determining the topic, area, and subject of the research.
During the data collection method, observation and interview were carried out. The instrument
validity test on the observation and interview was carried out by two mathematics education
lecturers. After being validated, the observation guidelines were declared valid with the score of
2.8 while the interview guidelines were declared valid with the score of 2.75 then it was proceed
to the next stage. The data collection method was done by observing the making of woven
bamboo handicrafts including kukusan, ereg, tenong, and nyiru and interviewing the craftsmen.
This research was conducted to obtain the data in accordance with the objective. The data
analysis stage was grouped with the results of the research, and then the data were arranged
according to the focus of the research problem and the research objective, which was to find out
the mathematical elements found in the manufacture of woven bamboo handicrafts including
kukusan, ereg, tenong, and nyiru. At the conclusion stage, the researchers drew conclusion from
the results of data analysis referring to the formulation of the problem. At the stage of making
geometry teaching material in the form of the question of test package, the preparation of
questions was conducted based on the results of observation on the process of making woven
bamboo handicrafts including kukusan, ereg, tenong, and nyiru. This teaching material were
intended for the seventh grade students who live in Banyuwangi Regency.

3. Result and Discussion

Based on the observations on the making of woven bamboo handicrafts including kukusan,
ereg, tenong, and nyiru and interview with two research subjects, there was ethnomathematics
occurred in the process of making woven bamboo handicrafts including kukusan, ereg, tenong,
and nyiru. Ethnomathematics that occurred in the making of woven bamboo handicrafts
covering kukusan, ereg, tenong, and nyiru were based on the mathematical concepts namely the
comparison of values and row numbers. This article focused on ethnomathematics in the making
of woven bamboo handicrafts including kukusan, ereg, tenong, and nyiru. Based on the results
of research on the process of making woven bamboo handicrafts including kukusan, ereg,
tenong, and nyiru, ethnomathematics was obtained which included counting, measuring and
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designing activities. Based on observations and interviews of the two research subjects, there
was ethnomatemics appeared in the manufacture of woven bamboo handicrafts including
counting, measuring, and designing activities. Ethnomatematics first appeared in counting
activity. The craftsmen determined the time in the process of drying bamboo using a reference
day that took approximately 1 day to dry the bamboo. Ethnomathematics appeared when
craftsmen used the reference of the day in determining the process of drying bamboo, appeared
mathematical concepts that was proportional relationship. The thicker the bamboo whittles, the
time needed to dry bamboo was also relatively long, and vice versa, if the bamboo whittles was
getting thinner, then the time needed to dry the bamboo whittles was also relatively fast. The
second ethnomathematics was also seen when counting activities. The woven bamboo craftsmen
when determining the amount of bamboo whittles for the kukusan based on the load and itukan,
while for ereg, nyiru, and tenong the craftsmen used a diameter reference. Ethnomatematics
appeared when craftsmen used the load reference or itukan on the kukusan and when using the
diameter reference on ereg, nyiru, and tenong. In determining the amount of bamboo whittles
on the kukusan, ereg, nyiru, and tenong, appeared a mathematical concept that was proportional
relationship. The greater the load and diameter, the more bamboo whittles were needed, and
vice versa, the smaller the charge and diameter, the less bamboo whittles were needed. Other
ethnomathematics arose when craftsmen determined the type of bamboo that was good for
making woven bamboo handicrafts. In this activity ethnomathemics arose when determining the
type of bamboo that was good was the concept of measurement in the cylinder chamber. From
the two research subjects it was obtained that bamboo is a structure which resembles the
construction of a tube chamber.

Ethnomathematics appeared in figure 1 when the woven bamboo craftsmen determined the
bamboo thickness/thinness in the process of bamboo whittling especially on the woven of
kukusan, nyiru, ereg, and tenong when measuring the size of bamboo whittles. In measuring the
size of bamboo whittles, volume concept appeared. Therefore, the thickness of each bamboo
whittle of woven bamboo craft obtained 1.5 mm and 2 mm respectively.

e

Figure 1. Determinig the thickness/thinness of Bamboo whittle

Ethnomathematics in figure 2 of measurement activity appeared when the woven bamboo
craftsmen determined the type of good bamboo to make a woven bamboo handicrafts (kukusan,
nyiru, ereg, dan tenong), measuring the thickness/thinness of the bamboo in the process of
bamboo whittling. The mathematics concept appeared was measurement concept. In this case,
each measurement was adjusted to the measurement to‘l_a_e made.

Figure 2. Slicing Bamboo
Ethnomathematics in figure 3 of design activity emerged when the woven bamboo craftsmen
made the pattern of woven bamboo. In this activity, the woven bamboo craftsmen designed the
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pattern of woven bamboo handicraft based in the size of the bamboo whittle. Based on the result
of the observation, it was known that the pattern used was quadrilateral woven pattern had
different thickness level. Kukusan and nyiru had thickness of about 1.5 mm, while ereg and
tenong had thickness of 2 mm. Ethnomathematics in figure 4 when the woven bamboo
craftsmen determined the pattern of woven handicraft pattern of kukusan, nyiru, ereg, and
tenong by using the concept of rectangular flat shape. In the pipil pattern, there was a distance
of each bamboo whittle and after kukusan and ereg woven bamboo handicrafts formed, there
was a quadrilateral shape namely square, while in liris pattern there was no distance or it can be
said that it was tight and after nyiru and tenong woven bamboo handicrafts formed, there was a
quadrilateral shape namely square.

() Livts puattosn on 2-2

(b) Woven Tenong

Figure 4. A Woven with Liris Pattern

(c) Pipils Pattern

{a) Woven Kukusan

X
-

(b) Woven Ereg

(d) Combined Piguls Pattern (2.2} and Lins Pattern
Figure 5. A Woven with Pipil Pattern and the combination of Both Patterns
Ethnomathematics recognized in calculation activity could be related to the research done by
Ratuanik & Kundrez. Calculation activity done by Ratuanik & Kundrez covered the calculation
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of drying time of bamboo whittling. In this research, ethnomathematics emerged when the
craftsmen determined the drying time of bamboo in one day and the number of bamboo whittle
[9]. The way the woven craftsmen determined the dry level of bamboo whittle was various by
using hour or day reference, if the weather felt to be quite hot, the craftsmen needed relative
short drying time of 5-6 hours. If the weather was less hot, the craftsmen could have drying time
of one day. Besides, the duration determination of bamboo drying time could be seen from the
bamboo whittle thickness/thinness. This showed that the two research subjects used hour/day
units in the activity of bamboo whittle drying process. In this activity, the direct proportion
concept appeared, in which the thicker the bamboo whittle, the longer the time needed to dry it
and vice versa. In addition, the craftsmen of woven bamboo handicrafts determined the number
of the used bamboo whittle to make kukusan, ereg, tenong, and nyiru woven through a special
way or reference especially for kukusan woven. In determining the number of bamboo whittles
in kukusan woven, the craftsmen used load per kg reference. The bigger the shape of the
kukusan woven, then the more bamboo whittle needed and the smaller the shape of kukusan
woven, then the less bamboo whittle needed. To tenong, ereg, dan nyiru woven, the craftsmen
looked at its diameter to determine the number of bamboo whittle needed. The diameter of the
three woven was big so the total of bamboo whittle needed was more.

Ethnomathematics in the activity of measurement emerged in some activities of woven bamboo
craftsmen. In this activity, it can be related to the research conducted by Ratuanik & Kundre.
The measurement acitivity conducted was measuring the length of bamboo and the
thickness/thinness of the bamboo whittles [9], [12]. In this research, ethnomathematics in
measurement activity appeared when stating the thickness/thinness of bamboo whittle. The
activity of measuring the thickness/thinness of bamboo whittle carried out by a craftsman by
stating in the form of millimeters (mm) which were 1 mm, 1.5 mm, and 2 mm. In measuring the
thickness/thinness of the bamboo whittle from the two research subjects there were no
differences in terms of measurement. However, each bamboo craft had different thickness level.
Kukusan and nyiru had a thickness of approximately 1.5 mm, while ereg and tenong had 2 mm
of thickness.

Ethnomathematics in the designing activity emerged in various activities of woven bamboo
craftsmen. The designing activity done by Ratuanik & Kundre and Puspadewi was when the
craftsmen determined the pattern of woven bamboo handicrafts[3],[9]. In this research,
Ethnomathematics occurred when the woven bamboo craftsmen made the pattern of woven
bamboo handicraft and determined the form of its bamboo handicraft especially crafts of
kukusan, ereg, tenong, and nyiru.

When making the pattern of woven bamboo handicraft, the craftsmen used pipil motif on the
kukusan and ereg crafts. Due to adjust with the function of kukusan and ereg crafts itself. The
craftsmen also used liris pattern or motif on the nyiru and tenong crafts. This was also due to
adjust with the crafts itself. In addition, there were uniqueness found in kukusan and ereg crafts.
In these handicrafts, it found the combination patterns between pipil and liris patterns. The aim
of pipil pattern made in both handicrafts due to adjust with the functions, while the aim of liris
pattern made in kukusan and ereg crafts used to stick the final results of the crafts. Liris pattern
in both handicrafts lied on the tip of the handicrafts. In this activity, the woven bamboo
craftsmen did not use any references to make the pattern of the handicrafts.

4. Conclusion

Ethnomathematics in the activities of woven bamboo craftsmen done by Osing community in
Gintangan village Banyuwangi. Ethnomathematics in the activities of calculating of emergence
when the woven bamboo craftsmen determined time at the process of drying bamboo and
determined the number of bamboo whittles to be used to make the handicrafts. In these
activities, there was a concept of mathematics that was proportional relationship.
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Ethnomathematics in the activities of measurement occurred when the woven bamboo
craftsmen determined the kind of bamboo and the thickness of bamboo whittle. In determining
the good type of bamboo and the thickness/thinness of bamboo whittle, the tools used were
knife and gauge. In these activities the mathematical concept appeared that was measurement.
Ethnomathematics in designing activities emerged when farmers made the pattern of woven
bamboo handicrafts. When making the patterns of kukusan and ereg crafts, the woven bamboo
craftsmen used pipil motif or pattern that were one-by-one or had a distance between the bambo
whittle to be made into a craft. In addition, the woven bamboo craftsmen also used liris motif or
pattern in the making of nyiru and tenong crafts. Liris pattern was the pattern in which each of
these patterns had no distance between the bamboo whittles. The making of these handicrafts
patterns were related to the concept of flat shapes and geometric shapes as well as quadrilateral
shape.
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