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Introduction

Abstract: This study aims to elaborate on indigenous science contained in the use of
materials for making bale adat based on scientific concepts. This study is a literature study
with data sources from previous research articles that have topics related to ethnoscience
learning, indigenous science in the tradition of materials for making bale adat, and the
potential for integration of indigenous science in learning natural sciences. The procedure
in literature study research is carried out in stages, namely collecting library data, reading,
taking notes, studying, collecting concepts or manuscripts, then carrying out elaboration
and explanation of the collected data/text. The study results show that (1) bale adat typical
of the Sasak tribe consists of several types, namely bale beleq bencingah, bale bonter, bale tani,
bale jajar, bale tajuk, berugag (sekepat-sekenam); (2) Indigenous science in the materials for
making bale adat, namely: a) the foundation for bale adat is made from a mixture of clay, tree
sap, straw ash or rice husk, and buffalo dung mixed with water, b) floor of bale adat
periodically smeared with buffalo dung mixed with water to reduce humidity, c) the walls
of bale adat or room covering are made of woven bamboo slats known as the local term
pager, d) woven pagers are made of ampel bamboo with various motifs and sometimes to
beautify the pager , the material used is spotted bamboo which has colorful bark, d) teken,
ampak, lampen, and langkar used in the bale adat are made from the part of the tree that is
believed to be the strongest or known locally as kayu galih, e) roof made of weeds leaves
woven into bamboo frame clips which are split into small pieces; (3) indigenous science in
the materials for making bale adat can be integrated into the school science learning concept,
namely in the material: a) material on network structure and function, as well as technology
inspired by plant structure , b) material properties and utilization of materials in everyday
life.
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strategic role in introducing culture through organized
learning activities (Hadi & Ahied, 2017). This is

Education is a planned and structured system to
develop comprehensive student competence in
cognitive, affective and psychomotor aspects (Purwanto,
2011; Darmiwati, 2006) so that they can build their lives
and civilization in the future (Hadi & Ahied, 2017; Hadj,
et al., 2019). Education and civilization have a positive
correspondence (Trianto, 2014), so there is a need for
learning that facilitates students in strengthening their
understanding of the heritage of their predecessors in
the surrounding environment such as culture and
customs (Sarini & Selamet, 2019). Education has a

How to Cite:

confirmed by the opinion of Suastra (2011) that
education has a formal role in cultivating and
acculturating student behavior in preserving culture.
The introduction of culture in learning can provide
learning experiences for students both in cognitive,
affective, and psychomotor aspects (Irawan &
Mubhartati, 2019). Thus, cultural diversity in the
Indonesian nation can be optimized to support
multidimensional science learning (Hadi, et al., 2019),
given that learning science is the initial foundation in
creating students who have dimensional competencies
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such as knowledge, skills and scientific attitudes
(Mardiana, 2018; Ali, 2018).

Science learning concept examines natural
phenomena in the social life of society (Khoiri &
Sunarno, 2018), making it possible to integrate them
with socio-cultural studies (Setyowati et al., 2013).
According to Puspasari et al. (2019), science learning can
provide direct experience for students through
exploration activities and applying concepts related to
everyday life. This was emphasized by Seroto (2012) that
the concept of learning science should originate from
and refer to daily activities, in order to facilitate students
to think scientifically about every natural condition and
surrounding social environment (Listyawati, 2012).
Thus, science learning can be developed by integrating
the uniqueness and local potential of an area such as
culture and tradition (Kartono et al., 2010). Integrated
learning of local wisdom is expected as an effort to
preserve indigenous science in local culture which has
been passed down from generation to generation
(Toharudin, et al., 2017). Indigenous science integrated
science learning known as ethnoscience learning
(Sudarmin, et al., 2017) and expected to be a structured
and systematic solution to prevent the loss of cultural
and traditional characteristics in an area (Kasa, 2011).

Ethnoscience learning can facilitate the study of
multidimensional scientific concepts, namely product,
process, and attitude dimensions (Ali, 2018), as well as
procedural dimensions (Chain & Evan, 1990). This is
possible because students are facilitated to actively
interact with concrete objects in everyday life (Mardiana,
2018; Rizkianawati et al., 2014; Koes, 2003). According to
Khoiri & Sunarno (2018) that learning ethnoscience
contextual by presenting a study of indigenous science
contained in local culture in science concept learning
activities (Setyowati et al., 2013). Ethnoscience learning
activities allow students to gain direct experience in
exploring and applying science concepts related to
everyday life (Puspasari et al., 2019). Thus, ethnoscience
can be an effective learning approach to reconstruct
indigenous science that develops in people's lives to be
transformed into scientific science (Khoiri & Sunarno,
2018). According to Akmal et al. (2020), etnoscience
learning is based on constructivism and prioritizes
meaningful learning, where students are facilitated to
learn by doing (Alvonco, 2014). Parmin (2017) explains
that ethnoscience learning can bridge indigenous science
to be taught formally in science learning in educational
institutions.

Science learning that prioritizes the process of
discovery and the formation of scientific attitudes
(Mardiana, 2018) is seen as effective for implementing an
ethnoscience approach. This is confirmed by Suastra
(2009) that learning science is an ideal way to acquire
competency skills, maintain attitudes, and develop
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mastery of concepts related to everyday life.
Ethnoscience studies are expected to be a vehicle for
students to build scientific experiences about local
culture that exist in everyday life (Ali, 2018). According
to Hadi, et al. (2019), ethnoscience learning facilitates
learning activities for students to elaborate on
indigenous science contained in the local culture
scientifically. Ethnoscience studies have a focus on
integrating indigenous science values in science learning
(Wati et al., 2020; Parmin, et al., 2017; Toharudin, et al.,
2017), so that ethnoscience learning is known as a system
of knowledge and cognition typical of a given culture
(Sudarmin et al., 2018). According to Wahyu (2017), an
ethnoscience-based science learning approach can create
an effective learning environment by associating
cultural and traditional values (Puspasari et al., 2019), so
that more positive benefits can be had for the lives of
students (Mardianti et al., 2020; Sudarmin, et al., 2017).

Ethnoscience studies are the preservation of local
culture and traditions that are unique and diverse in
each region (Sarini & Selamet, 2019), so that the
contained indogenous science remains sustainable in
people's lives (Battiste, 2005). This is because every
socio-cultural activity in people's lives cannot be
separated from indigenous science which is inherited by
its predecessor generations (Toharudin & Kurniawan,
2017). The Sasak people of Lombok have various cultures
and traditions inherited from their predecessor
generations (Arlinovita et al., 2015), one of which is the
construction of traditional houses known locally as bale
adat. Bale adat contains preserved indigenous science
values such as the use of building materials or materials,
the manufacturing process, and architecture
(Hikmawati et al., 2020). Widianti (2017) explains that
the bale adat is typical of the Sasak tribe consisting of
several types, namely bale beleq benicingah, bale bonter, bale
tani, bale jajar, bale tajuk, bale lumbung, sekepat, sekenam.
Several places in Lombok still preserve indigenous
science in making bale adat as taught by ancestors from
generation to generation like bale adat Segenter in Bayan
District, bale adat Sade in Pujut District, and bale adat of
Limbungan in the village of Perigi, Suela District
(Widianti, 2017). The community makes a bale adat from
materials sourced from the surrounding nature such as
kayu galih, bamboo, reed leaves, clay, and tree sap
(Wir'aeni, 2017). The tradition of smearing buffalo dung
on the floor of the house is still preserved to prevent
dampness of the earthen floor of the house (Widianti,
2017; Wir'aeni, 2017).

Indogenous science contained in the tradition of
using materials for making bale adat can be integrated
into learning science concepts (Sudarmin et al., 2018).
One of the important dimensions in studying science is
to construct the relationship between science and

technology and society (Chiapetta & Koballa, 2010).
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Ethnoscience learning is important for students to build
an attitude of loving local wisdom through the
introduction of indigenous science contained in the local
culture (Sudarmin, et al, 2017; Parris & Linder-
VanBerschot, 2010). In addition, ethnoscience studies are
effective for developing the character of conservation
and tolerance of students for the diversity of local
cultures and traditions in each region (Hikmawati et al.,
2020; Akmal et al., 2020; Wahyu, 2017). According to
Sudarmin, et al. (2017), ethnoscience studies can
strengthen cultural literacy and fortify students from
acculturation of foreign cultures transformed by today's
massive electronic media. Krajcik et al. (1999) explained
that learning ethnoscience is more oriented towards an
integrated (interdisciplinary) understanding rather than
just an in-depth understanding (Chiapetta & Koballa,
2010). Thus, it is important to conduct a study to
elaborate on the indigenous science contained in the
tradition of using materials for making bale adat based on
scientific concepts.

Method

This study is a literature study (library research)
(Andi, 2012; Creeswell, 2012), to elaborate on the
indigenous science contained in the use of materials for
making bale adat of the Sasak tribe of Lombok based on
scientific science concepts (Khoiri & Sunarno, 2018). The
method used in this literature study is a systematic
approach to analyzing data in a simplified approach.
The articles used are focused on articles published in
Sinta accredited national journals and are available on
the Google Scholar database. The articles used as sources
of research data have relevant topics on ethnoscience
learning, indigenous science in the tradition of materials
for making bale adat, and the potential for integration of
indigenous science in science learning. This is in
accordance with the opinion of Sukmadinata (2007) that
literature study research data is data that has a certain
quality of meaning that is expected to find meaning in
reality, events, social activities, perceptions and
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thoughts that are put forward as the main object of
analysis or research discourse.

The procedure in literature study research is carried
out in stages, namely collecting library data, reading,
taking notes, studying, collecting concepts or
manuscripts, then elaborating and explaining the
collected data/texts about ethnoscience-based science
learning in the tradition of using materials for making
bale adat (Rahayu, 2018). This is in accordance with the
opinion of Zed (2018) that literature study is not just a
matter of reading and recording literature, but a series of
activities related to methods of collecting library data,
reading, and recording and processing research
materials.

Result and Discussion

Description of Indigenous Science in Bale Adat

Sasak people in Lombok have several tourist
destinations which are famous for preserving traditional
houses typical of the Sasak tribe, known locally as bale
adat. Bale adat that are still being preserved can be found
in several destinations, namely bale adat Segenter in
Bayan District, bale adat Sade in Pujut District, and bale
adat of Limbungan in the village of Perigi, Suela District
(Wir'aen, 2017). Bale adat is one of the favorite tourist
destinations in Lombok because it has a unique and
distinctive design and manufacturing materials as
inherited from the ancestors of the Sasak people. The
unique and distinctive bale adat is a form of indigenous
knowledge construction of the Sasak people which is still
maintained today (Hikmawat et al., 2020). Widianti
(2017) explains that bale adat is typical of the Sasak tribe
consisting of several types, namely bale beleq bencingah,
bale bonter, bale tani, bale jajar, bale tajuk, bale lumbung,
sekepat, sekenam. The Sasak people have local wisdom in
utilizing every type of bale adat in their daily life
(Wir'aen, 2017). Based on the analysis of the results of
research by Widianti (2017) and Puspita (2017), it can be
explained that indigenous science can be explained in
the construction and function of bale adat typical of the
Sasak tribe as presented in the following table 1.

Table 1. Description of Indigenous Science in the Construction and Functions of Bale Adat

Bale Adat Type Indigenous Science Society

Bale Beleq Bencingah * Bale beleq became one of the important facilities in a kingdom which was intended as a place for
large royal activities so that it was often also called bencingah.

* Bale beleg became a place for government events such as the appointment of government officials,

the coronation of the crown prince, the strengthening of the kingdom's chieftains (priests), and a

place to store royal heirlooms.

Bale Bonter * Bale bonter is generally owned by Perkanggo/Visual Officers.
= Bale bonter is usually built in the middle of a settlement or in the center of village or village
government which is used as a place for pesangkepan or customary trials to resolve problems of

violations of customary law.

= Bale bonter is also called the gedeng of inauguration and a place to store historical objects or family

heirlooms.
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Bale Adat Type

Indigenous Science Society

Bale Tani .

Bale Jajar .

Bale Tajuk .

Bale Berugag .
(Sekepat-Sekenem)

Bale tani is in the form of a pyramid or joglo which is used as the residence of the Sasak people
who work as farmers.

Bale tani has an earthen floor with rooms consisting of one room for the foyer (sesangkok), one room
for the bedroom (dalem bale), and a cooking room (pawon,).

Bale tani in the dalem bale used as a place to store items (properties) owned or a daughter's bed,
while other family members sleep in a sesangkok.

Bale jajar is a residential building for people of the middle to upper economic class.

Bale jajar has almost the same form as bale tani and the only difference is the number of dalem bale.
Bale jajar has two rooms (dalem bale) and are separated by a corridor from Sesangkok to Pawon.
Bale jajar buildings are usually located in large residential complexes and are characterized by the
presence of a towering sambi as a storage area for household or other family needs.

Bale tajuk is one of the supporting facilities for residential buildings that have large families.

Bale tajuk is pentagonal in shape with five poles.

Bale tajuk building usually in the middle of a family environment and used as a place for extended
family meetings and training to add insight and manners.

Bale berrugag has the shape of an equilateral quadrangle (square) without walls with four pillars
(sekepat) and six poles (sekenem).

Bale berugag usually found in front of the left or right side of the bale jajar which is used as a place
to receive guests, because according to the custom of the Sasak people, not everyone is allowed to
enter the house.

Bale adat is still used by the community (living
monument) as a place to live and at the same time
becomes a tourist destination as is done by the people of
Sade Traditional Village (Widianti, 2017). Bale adat of the
Sasak people has a unique and distinctive manufacturing
material as inherited from their ancestors from
generation to generation (Wir'aeni, 2017) of the Sasak
tribe. The Sasak people have unique indigenous
knowledge/indigenous science and have a tradition of
using materials for making bale adat (Hikmawati et al.,
2020). This is confirmed by Sukawi & Zulfikri (2010) that
building construction such as the use of bale adat

building materials is the main factor that must be
considered by the Sasak people as it has been inherited
by their predecessors. The materials for making a bale
adat still follow the original knowledge that has been
passed down from generation to generation by using
natural materials that are often found around the
community, such as wood, bamboo, weeds, clay, and
tree sap (Wir'aeni, 2017). Based on the analysis of
research results by Sukawi & Zulfikri (2010) and Julita &
Hidayatun (2019) it can be explained that indigenous
science is in the tradition of using materials for making
bale adat as presented in the following table 2.

Table 2. Description of Indigenous Science in Materials for Making Bale Adat

The foundation functions as a place for the pillars and at the same time as the floor of the room

= Bale adat foundations are made from a mixture of clay, tree sap, straw ash or rice husk, and buffalo

= The floor of the bale adat is smeared with buffalo dung which is mixed with water periodically to

The wall functions as a room cover, not as a supporting structure for the building.

= Bale adat walls or room coverings are made of woven bamboo slats known locally as pager.

= Pager matting is made from ampel bamboo with various motifs and sometimes to beautify the

The pillar serves as the main support for the roof which is positioned in the middle of bale adat
The pillars are given flat stone plinths so that they do not come into direct contact with the ground
At the top of the pole there is a frame of wooden plates known locally as an ampak and assembled
Teken, ampak, lampen, and langkar used in the bale adat are made from the part of the tree that is

The pillars on the edge of bale adat are made of thorn bamboo which is known by the local term as
treng aur. Between the poles and other wooden frames are nailed using 'nails' from treng aur.

Bale Adat Structure Indigenous Science Society
Foundation .

and the stairs of the house.

dung mixed with water.

reduce humidity.
Wall .

pager, spotted bamboo material which has colorful bark is used.
Pole .

building and is known by the local term as teken.

floor of bale adat.

with other frames called lampen and langkar.

believed to be the strongest, known locally as kayu galih.
Roof .

The roof is a building structure that functions to cover bale adat room.

171



Jurnal Penelitian Pendidikan IPA (JPPIPA)

June 2023, Volume 9 Issue 6, 168-177

Bale Adat Structure Indigenous Science Society

* The roof is made of thatch/alang-alang leaves which are woven in bamboo frame clamps which

are split into small pieces.

* The woven weed leaves are arranged in layers like roof tiles on a rib frame that functions as rafters.
= The roof is attached to the batten frame using a 'rope' made of rope bamboo known locally as treng

tali.

Based on the explanation in the table above, it
shows that the Sasak people have creativity in
constructing traditional house buildings by utilizing
natural materials around them. Original knowledge or
original science of the Sasak people in making bale adat is
a product of thinking obtained from daily experience
(trial and error) (Mukti et al., 2022), thus producing
cultural works that are unique and unique to the Sasak
tribe. This is in accordance with the opinion of
Santyaningtyas & Noor (2016) that the behavior,
expressions, knowledge, and skills used all the time by a
particular community and group, are usually claimed by
them as their cultural heritage. Thus, bale adat is a
cultural work that is uniquely owned by the Sasak people
who have indigenous science values that allow for
elaboration in science learning activities. Indogenous
science contained in the tradition of using materials for
making bale adat can be integrated into learning science
concepts (Sudarmin et al., 2018). One of the important
dimensions in studying science is to construct the
relationship between science and technology and society
(Chiapetta & Koballa, 2010).

Description of Ethnoscience Studies in Materials for Making
Bale Adat

The tradition of the people of the Sasak tribe of
Lombok in using materials for making bale adat has
original scientific content (indigenous science) which can
be studied scientifically and developed in science
learning in schools such as learning the concept of

network structure and function, as well as the concept of
material properties and their use in everyday life. This is
confirmed by Khoiri & Sunarno (2018) that learning
science has a study of natural phenomena in people's
social life, making it possible to integrate with native
science in culture community (Setyowati et al., 2013).
Ethnoscience studies can present active learning with
direct learning experiences through exploration
activities and applying concepts related to everyday life
(Puspasari et al., 2019). This was confirmed by Seroto
(2012) that science learning should originate from and
refer to daily activities, in order to facilitate students to
think scientifically about every natural condition and the
surrounding socio-cultural environment (Listyawati,
2012). Thus, it is necessary to study ethnoscience in local
culture such as the tradition of using materials for
making bale adat to support science learning (Kartono et
al., 2010). Ethnoscience studies on local wisdom are
expected to be one of the efforts to preserve indigenous
science in local culture which has been passed down from
generation to generation (Toharudin, et al, 2017;
Toharudin & Kurniawan, 2017), so that it can be an
effective solution structured and systematic to prevent
the loss of cultural and traditional characteristics in an
area (Kasa, 2011).

Based on the literature study, it can be explained the
relationship between indigenous science in the tradition
of using materials for making bale adat and scientific
science as presented in the following Table 3.

Table 3. Description of Reconstruction of Indigenous Science in Making Bale Adat with Scientific Science

Indigenous Science Society Scientific Science

Bale Adat foundations are made froma =
mixture of clay, tree sap, straw ash or
rice husk, and buffalo dung mixed with
water.

Bale adat floors is effective in producing floors that are as strong as cement floors,
because the rice straw ash is pozzolanic and meets the minimum requirements of
ASTM classes N, F and C pozzolan and suitable for use in replacement of Portland
cement (El-Sayed & EL-Samni, 2006). This is reinforced by the results of research

by Malasyi, Wesli & Fasdarsyah (2014) that the silica content (5iO2) in rice straw
ash can be used as a substitute for cement preparations.

= The mixture will have the same adhesion as cement, which is possible because
cement is made from similar materials, namely limestone containing Calcium
Oxide (CaO), clay or clay containing Silica Oxide (Si02), Aluminum Oxide
(AI203), Iron Oxide (Fe203) and Magnesium Oxide (MgO) (Sagel, 1997; Malasyi,
Wesli & Fasdarsyah, 2014).

The floor of bale adat is smeared with =
buffalo dung which is mixed with
water periodically to reduce humidity

Buffalo manure contains silica (5i02) which can have pozzolanic properties so
that it can serve to glue and harden the floor surface of bale adat such as cement.
This is in accordance with the results of Astuti (2016) that buffalo dung contains

an element of silica of 9.6% per kilogram, so it has the same properties as cement,
namely pozzolanic and can protect bale adat floor from cracks and moisture.

172



Jurnal Penelitian Pendidikan IPA (JPPIPA)

June 2023, Volume 9 Issue 6, 168-177

Indigenous Science Society

Scientific Science

Bale adat walls or room coverings are
made of woven bamboo slats known
locally as pager.

Pager matting is made from ampel
bamboo with various motifs and
sometimes to beautify the pager, spotted
bamboo is used which has colorful
bark.

Teken, ampak, lampen, and langkar used
in the adat bale are made from the part of
the tree that is believed to be the
strongest or known by the local term as

kayu galih.

The roof is made of weeds leaves which
are woven in bamboo frame clamps
which are split into small pieces.

Bamboo pager are strong enough from rainwater and hot temperatures because
the bamboo stems contain silica, namely one of the inorganic materials that has
the advantage of having high stability against mechanical influences,
temperature, and acidity conditions (Sriyanti, Taslimah, Nuryono & Narsito,
2005).

Spotted bamboo has an anatomical structure, especially in the hypodermis cells
which contain anthocyanin substances, so that it has a distribution of reddish hues
between the green color of the bark (Ramdhini, et al., 2021).

Secondary growth is caused by the activity of the vascular cambium, causing an
increase in the amount of vascular tissue in the stem. In general, the secondary
growth of the vascular cambium produces continuous loops of xylem and phloem
and causes changes in the dense texture of the interior of the stem.

Sclerenchyma cells in stems undergo lignification, which is the process of
secondary cell wall hardening in plants due to the accumulation of lignin and
cellulose. The lignification process generally begins when the plant begins to age.
It is this lignification that plays an important role in the mechanical stability of the
plant because the cell wall becomes tough and very strong (Ramdhini, et al., 2021).
The weeds contain chemical elements, namely 5.42% ash, 3.67% silica, 28.58%
pentosan, 21.42% lignin, and 48.12% cellulose. The high cellulose and lignin
content, coupled with the silica content, affects the mechanical (strength), physical
(shrinkage) and chemical properties so that it makes it stronger and more durable
than rice straw (Sriyanti, Taslimah, Nuryono & Narsito, 2005). In addition, the
morphological structure of thatch leaves has advantages compared to rice straw,
namely the straight leaf shape with parallel and unbranched leaf veins makes it

easier for rainwater to flow.

Based on the results of the analysis of the relevance
of indigenous peoples’ science to scientific science
above, ethnoscience studies in the tradition of using
materials for making bale adat can facilitate the study of
multidimensional scientific concepts, namely product,
process, and attitude dimensions (Ali, 2018). This is
possible because students will be facilitated to actively
carry out scientific analysis of scientific concepts with
concrete objects in everyday life such as materials for
making bale adat (Mardiana, 2018; Rizkianawati et al.,
2014; Koes, 2003). Indigenous science-based science
learning in materials for making bale adat will present
contextual learning (Khoiri & Sunarno, 2018; Setyowati
et al., 2013), because students will carry out studies
directly in exploring the materials for making bale adat
(Puspasari et al., 2019). Thus, ethnoscience can be an
effective learning approach to reconstruct indigenous
science in materials for making bale adat into scientific
science (Khoiri & Sunarno, 2018). This is confirmed by
Akmal et al (2020) that etnoscience learning is based on
a constructivism view and prioritizes meaningful
learning, where students are facilitated to learning by
doing (Alvonco, 2014). Meanwhile, according to Parmin
(2017) that learning ethnoscience can bridge indigenous
science to be studied formally in science learning in
educational institutions.

Opportunities for Ethnoscience Based Science Learning

Ethnoscience as a set of knowledge owned by the
community, tribe, and nation in an area which is
obtained by certain traditional methods and empirically,
its truth can be tested and accounted for (Sudarmin,
2014). The original knowledge of the community is
known as indigenous science and can be taught in the
concept of learning science (Parmin, 2017). This is
confirmed by the opinion (Sudarmin et al.,, 2017) that
local culture found in society can be used for education
or learning. The ethnoscience of bale adat contains the
concept of indigenous science in the use of materials for
making it and can be integrated into natural science
concepts such as the concept of network structure and
function, as well as the concept of material properties
and their use in everyday life (Muliadi, Sarjan &
Rokhmat, 2022). Integrating indigenous science in
science learning allows students to interact with
concrete objects in everyday life (Koes, 2013). According
to Akmal et al. (2020) that bale adat ethnoscience
approach is effective for organizing constructive science
learning and building meaningful learning. Indigenous
science-based learning in everyday life can strengthen
product, process, and attitude dimensions (Kartono,
Hairida & Bujang, 2010).

Ethnoscience integrated science learning can be
carried out with various models, one of which is the
project-based learning model in order to be able to
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involve active students in a series of scientific processes
through science process skills (Muliadi, 2019). The 2013
curriculum also emphasizes modern pedagogic
dimensions that use a scientific approach or known as a
scientific approach (Sulistyowati et al., 2020), for
example with discovery learning models, inquiry
learning, problem-based learning, and project-based
learning (Rusman, 2017). According to Mirnawati,
Fuldiaratman & Yusnidar (2021) that one of the learning
models and approaches recommended by the 2013
Curriculum is the Project Based Learning (PjBL) model
and the Ethnoscience approach. Project based learning
model with bale adat ethnoscience approach can provide
opportunities for students to be active in learning and
students will construct their own knowledge through
projects linking indigenous science and scientific science
(Sulistyowati et al., 2020). Project-based learning has the
advantage of its characteristics, namely helping students
make decisions and frameworks, assisting students in
designing a process to determine outcomes, training
students to be responsible for managing information,
then students can produce a real product of the results
of the students themselves (Widyasari et al., 2018). Thus,
the use of the Project Based Learning model with an
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ethnoscience approach can improve students'
understanding of concepts, science process skills,
conservation attitudes, and creative thinking abilities
(Mirnawati, Fuldiaratman & Yusnidar, 2021; Sudarmin,
2014).

Integrating the concept of science in indigenous
science in bale adat can be carried out in stages, namely
(1) Observation, gathering information on indigenous
science in the materials for making bale adat; (2)
Transformation, mapping scientific concepts that are
relevant to indigenous science in the materials for making
bale adat; (3) Integration, reconstructing learning relevant
science concepts by integrating indigenous science in
materials for making bale adat. Thus, the reconstruction
of the community's original knowledge into scientific
knowledge can be used as a source of learning in
learning Natural Sciences (IPA) in schools. Students are
expected to be able to reconstruct knowledge obtained
from the environment into scientific knowledge so that
learning becomes meaningful (Mukti, Rahmawati &
Marzuki, 2022). The potential for integrating the concept
of science learning in indigenous science- based schools
in the tradition of using materials for making bale adat as
presented in the following Table 4.

Table 4. The Potential of Indigenous Science in Materials for Making Bale Adat to be Constructed in Learning Science

Indigenous Science in Indigenous Bale Materials

Linkages in Science Learning

Basic competencies

Learning materials

The tradition of using materials for making bale adat, namely
(a) teken, ampak, lampen, and langkar used in traditional bale are
made from the part of the tree that is believed to be the
strongest known locally as kayu galil; ( b) the walls of the bale
adat or room covering are made of woven bamboo slats
known by the local term as pager; (c) the roof is made of
thatch/alang-alang leaves which are woven in bamboo
frame clamps which are split into small pieces.

The tradition of using materials for making the foundation of
a bale adat is from a mixture of clay, tree sap, straw ash or rice
husk, and buffalo dung mixed with water. Then the floor of
the bale adat is smeared with buffalo dung mixed with water
periodically to reduce humidity.

Analyzing the interrelationships of
plant tissue structures and their
functions, as well as technologies
inspired by plant structures

Linking the concept of matter
particles, the structure of simple
substances with the properties of
materials used in everyday life, as
well as the impact of their use on
human health

Network structure and

function;  Technology
inspired by  plant
structure

Material properties;

Utilization of materials
in everyday life

Conclusion

Based on the results and discussion, it can be
concluded that (1) bale adat typical of the Sasak tribe
consists of several types, namely bale beleq bencingah, bale
bonter, bale tani, bale jajar, bale tajuk, bale lumbung, sekepat,
sekenam; (2) indigenous science in the materials for
making bale adat, namely: a) the foundation for bale adat
is made from a mixture of clay, tree sap, straw ash or rice
husk, and buffalo dung mixed with water, b) floor of bale
adat periodically smeared with buffalo dung mixed with
water to reduce humidity, b) the walls of the bale adat or
room covering are made of woven bamboo slats known

as the local term pager, c) woven pager are made of ampel
bamboo with various motifs and sometimes to beautify
the pager, the materials used are spotted bamboo which
has colorful bark, d) teken, ampak, lampen, and langkar
used in bale adat are made from the part of the tree that
is believed to be the strongest or known locally as kayu
galih, e) a taps made of weeds leaves woven into bamboo
frame clamps which are split into small pieces ; (3)
indigenous science in the materials for making bale adat
can be integrated into the school science learning
concept, namely in the material: a) material on network
structure and function, as well as technology inspired by
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plant structure, b) material properties and utilization of
materials in everyday life.
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