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Abstract

Character building becomes an essential part in the science learning process to prepare the students
as the next generations of our nations. This study aims to develop a valid, practical, and effective
learning model combined with indigenous science content for junior high school students in developing
local wisdom-based characters and high-order thinking skills. This research is a a research and
development (R & D) approach with the Borg and Gall model involving 36 junior high school science
teachers (72 teachers). The research instrument were a character questionnaire as well as a test of
problem-solving, critical and creative thinking tests, along with an assessment rubric to measure the
depth of students' cognitive abilities. From the results of the learning model trial, it was found that
there are eight characters based on Balinese local wisdom that can be developed in science learning
for junior high school students namely religious, being honest (satyam), tolerance (tat twam asi),
responsible (sesana/swadharma), curious, jengah, hardworking and generous, caring and friendly with
nature. Conceptually, the core stages of the junior high school science learning model to develop
Balinese local wisdom based characters include: initial exploration, investigation from various
perspectives, elaboration, and confirmation and reinforcement. The stages in the science learning
model that develop characters based on local wisdom provide opportunities for teachers to improve
students' cognitive abilities, especially in the realm of higher-order thinking skills.
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1. Introduction

One of the most crucial problems that has so far plagued the education system of
Indonesia is the weakening of students’ character. There are several cases happening
among teenagers in junior high schools that reflects the degeneration of students’ moral and
characters such as: student fights, bullying at school, drug use, the spread of hoaxes,
radicals, intolerance, lack of critical thinking skills, laziness to study, and lack of ethics /
manners. These problems show that the character education has not been properly
actualized in schools. This also indicates the failure to develop moral and value education in
schools (Aisah, 2014; Suastra et al., 2017). Furthermore, the values of local wisdom that
exist in the community do not get enough attention in the learning process in schools, even
though these values are still very relevant to be applied in social life and can maintain the
integrity of the Indonesian nation (Suastra, 2011). The lack of student morale which results in
low students’ character is an indicator of failure in integrating knowledge of values into
positive action (Abu et al., 2015; Aisah, 2014; Lickona, 1999; Lopes et al., 2013).

Another problem in Indonesia’s education system is a non-optimal implementation of
science and mathematics learning methods in facilitating students to develop their higher
order thinking skills. Several studies showed that students’ higher order thinking skills in
Indonesia are in a poor condition (Agustihana & Suparno, 2018; Antara et al., 2020; Zulfiani
et al., 2020). The results of study from TIMSS and PISA for higher-order thinking skills
category such as creative, critical, and problem-solving thinking also always showed that
Indonesia is ranked at the bottom among of the surveyed countries (Andrews et al., 2014;
Marhaeni et al.,, 2018). The results of the 2015 Program for International Student
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Assessment (PISA) show that the reading literacy skills of Indonesian students is ranked 57,
mathematics literacy is ranked 61, and scientific literacy is ranked 60 out of 65 countries
(Odell et al., 2021). The results of the Trend International Mathematics Science (TIMSS)
survey in 2007 reported that Indonesia was ranked 36 out of 49 countries in the world for the
category of average science scores in the cognitive domain which is an important aspect of
problem-solving abilities (Mullis et al., 2016). Indonesia gets a knowing score of 425,
applying score of 426, and reasoning score of 438, all of which are still below the TIMSS
average score of 500. This points out that Indonesian students’ ability in high order thinking
(HOT) is still low because the questions in PISA and TIMSS require higher-order thinking
skills. Character building has been proclaimed since Indonesia's independence by the
nation's founding fathers, the first president of the Republic of Indonesia, Bung Karno. Bung
Karno emphasized that this nation must be built with prioritizing character development
because this is what makes Indonesia a great, advanced and victorious, and dignified nation.
If character building is not carried out, this nation will become a nation of coolies. Thus, the
character building is a very important and urgent matter (Koesoema, 2009; Samani &
Hariyanto, 2012). Therefore, this research is very relevant to be carried out in elementary
and junior high schools because it is the foundation for further character development.

Indigenous science or often called ethno science is a system of knowledge that is
owned by a nation or more precisely an ethnic group that is passed down from one
generation to the next which is used in solving the problems of their daily life (Suastra, 2005).
However, in reality, ethno science has received less attention in the context of learning in
schools. This is in accordance with the results of study which states that the low quality of
science education in Indonesia is due to the lack of attention to students’ local culture
including the indigenous science (Suastra, 2005). In their daily lives, students always face
and intersect with their culture and indigenous science. The integration of local wisdom into
learning process can that utilizes the student’s environment and its surrounding as a learning
target, learning resource, and learning tool (Febriani et al., 2019). The same thing was stated
by previous study who stated that cultural background has significant effect on students' way
of knowing and learning science (Baker, 1995). Students ’'emotionally laden and culturally
framed life-world knowledge subsumes interpretations of new experiences and determines
the development of personal constructs of meaning. The knowledge of the child's culture and
learning styles helps teachers examine their own instructional practices and become
sensitive to providing diverse learning experiences (Mantiri, 2013). Apart from that,
implementing learning process based on local wisdom can increase scientific literacy,
student’s’ critical thinking, and problem-solving skills (Kristanto et al., 2019; Putri & Aznam,
2019; Setiawan et al., 2017).

Local wisdom is defined as truth that has traditionally been established in an area
(Suastra, 2017; Sudarmiani, 2013). Local wisdom can also be understood as a human effort
by using reasoning (cognition) ability to act and behave towards something, object, or event
that occurs in a certain space. Etymologically, wisdom means a person's ability to use his or
her mind to respond to an event, object or situation, while local shows the interaction space
where the event or situation occurs. Thus, local wisdom is substantially a norm that applies in
a society whose truth is believed and becomes a reference in daily actions and behavior.
Therefore, local wisdom is an entity that largely determines human dignity in the community
(Geertz, 1992). One of the Balinese local wisdom in the context of learning (student-teacher)
stated in the Brahmacari level is aguron-guron or Asewaka Guru para Acarya (teachers
educate their students) by providing spiritual instructions, virtue, charity, devotion, all of
which are called Dharma. This study aims to develop a valid, practical, and effective learning
model combined with indigenous science content for junior high school students in
developing local wisdom-based characters and high-order thinking skills

2. Method

This study is a multi-year applied research (2020-2021) which aims to produce a
valid, practical, and effective science learning model. The study used a research and
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development (R & D) approach by adapting Borg and Gall model (Borg & Gall, 1983;
Sugiyono, 2014). In the first year (2020), a need analysis of new learning model was carried
out which involved 72 science teachers who teach in 36 junior high school in Bali. The
research activities were focused on analyzing the needs of developing a conceptual science
learning model elaborated with indigenous science content. In the second year (2021), a
learning model development, the preliminary testing and evaluation of learning model design
will be conducted. The preliminary testing involved 9 schools (3 junior high schools in the
rural area, 3 junior high schools in between the rural and urban area, and 3 junior high
schools in the urban area) spread across Bali. In 2021, as the last year this research will be
carried out an extensive learning model testing involving 36 junior high schools (72 junior
high school science teachers) in Bali.

The independent variable in this study is the science learning model with indigenous
science content and conventional learning models, while the dependent variable is the
character based on local wisdom, students' high-level thinking abilities (critical thinking,
creative thinking, and problem solving). The research instrument was a character
guestionnaire, a problem-solving ability test, critical thinking, a creative thinking test, along
with an assessment rubric. The test of problem solving, critical thinking, and creativity is
tested for validity and reliability, with minimal validity and high reliability. The data obtained
were then analyzed descriptively.

3. Result and Discussion

Results

The results of the needs analysis of local wisdom-based characters that can be
developed in junior high school science learning elaborated with indigenous science content
include: religious, being honest (satyam), tolerance (tat twam asi), responsible (sesana /
swadharma), curious, jengah, hardworking and generous, caring and friendly with nature and
its indicators are as shown in Table 1.

Table 1. Result of Analysis of National Character Based on Balinese Local Wisdom

No Character aspects Indicators Mean
1 RELIGIOUS Admire the greatness of God for 4,20
Attitudes and behaviors that natural phenomena that are amazing
are obedient in carrying out the and hidden
teachings of their religion Feel the greatness of God through the 4,10
diversity that exists in the world
2 BEING HONEST Being honest in doing assignments or 4,20
Behavior that unites good science tests
thoughts, words, and actions Being open in expressing his learning 4,10
(Tri Kaya Parisudha) difficulties to both friends and teachers
3 TOLERANCE (TATTWAMASI, Student does not differentiate ethnicity, 4,50
MENYAMA BRAYA) race, religion in carrying out school
The attitude of brotherhood assignments
without distinguishing religion,  Willing to accept a different opinion 4,25
ethnicity, socio-economy, and  from other friends
gender
4 RESPONSIBLE (SESANA Do the assignments carefully and 4,20
ATAU SWADHARMA) neatly and collect them on time
A sense and attitude of Use time effectively to complete 4,20
responsibility towards duties assignments in class and outside of
and responsibility class

Always try to find information about the 4,00
subject material from various sources
5. CURIOUS (SEKADI Always read books on science, 4,25
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NYAMPAT (MENYAPU), technology, and culture
HILANG LUHU BUKE KATAH) Always wanted to try to carry out 4,20
Ask, discuss, and want to investigations over natural phenomena
investigate/ which is related to science lessons
know various phenomenon that Always want to find out other 4,00
exist in nature (alternatives) answers to solved
science problems

6 JENGAH Feeling embarrassed when student 4,50
Feel embarrassed if they fail or  can't complete the assignments given
cannot complete their duties by the teacher

well and try to stay motivated
to redo it again with a better

performance
Feeling ashamed of being caught 4,30
cheating in a science test/ exam
7 HARDWORKING AND Diligently follow the lesson to get 4,40
GENEROUS satisfying results
Doing work until you get
satisfying and beneficial results
for yourself and others
Atharwaveda XX.18.3
Atharwaveda 111.24.5
Loves to help friends who need help 4,20
8 CARE AND FRIENDLY WITH  Planning and implementing various 4,50
NATURE (SEKADI MANIK activities to prevent environmental
RING CACUPU) damage
Attitudes and actions that Able to make the right decisions in 4,10
always seek to protect and preventing or overcoming
preserve the natural environmental damage

environment around them
Atharwaveda 1X.10.12

Discussion

Based on the results of data analysis, it was found that the methods that could be
developed for science learning were inquiry / investigation (mean 4.75), discussion / question
and answer (mean 4.63), and demonstration (mean 4.38). The most suitable method for its
development is the inquiry / inquiry method. The stages of science learning to develop
character based on local wisdom which based on the iquiry method include: (a) exploration
of students' initial knowledge, (b) inquiry/investigation from various perspectives (scientific,
socio-cultural, historical), (d) elaboration, and (e) confirmation and reinforcement. In addition
to developing character based on local culture, science learning with original science can
also be implemented later to help improve students' cognitive abilities, especially in the realm
of higher-order thinking skills. From the results of data analysis in the need analysis process,
it was also found that the average percentage of student success in answering science high-
order questions was 53% in the C4 category (ability to analyse), 40% in the C5 category
(ability to evaluate) , and 28% in the C6 category (creative ability). These results indicate that
students' high-order thinking skills, especially in science learning, are still low.

The aspects of character based on Balinese local wisdom presented in table 1 are
extracted from people's attitudes and behaviour in everyday life inspired by Hindu scriptures
such as Begawad gita, Regveda, Atharwa veda, Silakramaning Aguron-guron, and Tri Kaya
Parisudha. Another source is also obtained from the philosophy that develops in Balinese
society, namely Tri Hita Karana, which advocates three harmonies in human life, namely
harmony between humans and God (religious), harmony between humans and other human
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beings, and harmony between humans and butha/the universe. Suja (2000: 56-57) stated
that the human relationship (Prajah) with God (Prajapati) is based on the concept of Kawula
Gusti, in the sense that God is Gusti (ruler), while humans are God's servants with sincere
devotion. Human relationship with each other are based on the Tat Twam Asi concept, which
teaches that all human being are the same. We are all (without being restricted by any label)
are brothers, va suduiva kutum bhakam. As human beings, we must love each other, respect
each other and serve each other. "treat others the way you want to be treated". The harmony
of the human relationship with nature takes the parable "kadi manic ring cecupu”. Humans
are likened to manik (fetus), while nature is a cecupu (womb). This concept implies that
humans must live surrounded by nature, and it is from nature that humans get food or the
means to live. In this position it is clear that humans live freely in the attachment to nature.
Humans are free to take anything from nature, but they are obliged to preserve it. If nature is
corrupted, then humans will definitely be destroyed. On that basis, humans should respect
and protect nature. The sacred Vedic literature states, "This earth is our mother, we are her
sons (Atharwaveda, Xll: 1.12), and" Earth is mother, and heaven is our father (Yayurveda
XXV: 17). All these local wisdom-based characters are basically inspired from the natural
view of Balinese people. Spirituality is contained in the elements of the cosmos (bhuwana
agung / macrocosm) and humans as microcosmic elements (buana alit) and humans are
responsible for maintaining harmonious relationships with God, humans, and nature
(Suastra, 2017).

Other findings, such as the character of “jengah (feeling embarrassed when not being
able to successfully complete something well) are everyday words that parents order when
doing a job. The task given to us should be done seriously and responsibly so that it does not
cause embarrassment for our own selves, our family and society. Curiosity, taken from the
lyrics of Balinese song as a message from the elders (father, mother, grandmother,
grandfather) to their children and grandchildren, "de ngaden awak bisa depang anake
ngadanin, geginane open nyampat, ilang luhu buke katah, wiadin ririh enu liu pelajahan". The
meaning of the lyrics is that we should not be so arrogant if we can do something, it’s just like
sweeping, we clean up the trash but the dust will come again. Even if we think that we are
smart, there is still a lot to be learned because the knowledge is endless. We shouldn’t be
quick to be satisfied with the knowledge we have. Thus, the main message is actually lifelong
learning.

Based on the results of data analysis, it was also found that the the most suitable
method for developing character based on local wisdom is the inquiry / inquiry method. The
inquiry method is the most appropriate method in developing science process skills,
creativity, critical thinking, and scientific attitudes or scientific characters (Alpusari & Putra,
2015; Dwianto, A et al., 2017; Hairida, 2016; Harlen, 1992; Medwell et al., 2009; Neka, | et
al., 2015; Neuby, 2010; Priyantini et al., 2015; Suastra, 2011; Sumaji, 1998; Wenning, 2005).
Thus, science learning does not only focus on the dimensions of concepts, processes, and
applications, but has expanded the dimensions of science education, namely positive
attitudes, creativity, and the nature of science itself (Enger & Yager, 2000); namely science
as a product (Van Manen, 2016), science as a process (Van Joolingen et al., 2005), and
science as values (Ismail et al., 2013; Loke & Chow, 2007).

Starting the lesson, students pray together according to their respective religions and
beliefs so that they are given safety and fluency in learning. This is done to increase
students' awareness of the greatness of God and to give thanks for his creation. Thus, it will
foster confidence in the existence of God who created this world with various natural
phenomena that hold mystery (spiritual character). Stage 1, initial exploration, students are
invited to make observations, show videos or pictures of strange / amazing natural
phenomena (discrepant event). This will raise their curiosity about the phenomenon that
occurs, giving rise to the question of what, why and how it happened. In addition to
displaying videos or learning media about natural phenomena that are close to students'
lives, teachers can also provide a strong perception through the delivery of aspects of
original science that are contained in local culture that can be found in everyday student life
such as folklore, culture and local traditions. or the arts that exist in the local community. The
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second stage, investigations from various perspectives, namely students are invited to carry
out scientific investigations and investigations from other perspectives, such as history,
language, and other local cultures. At this stage, various of locam wisdom-based characters
such as the character of “jengah” (embarrassment if unable to do or explain), responsible,
being honest, and care for the natural environment can be developed.

In the third stage, elaboration allows students to relate the science lessons they learn
to the real world. This allows students to develop their reasoning, both inductive and
deductive reasoning. As this stage is carried out in heterogeneous groups, it allows
interaction between those who differ in socioeconomic, racial, ethnic, and religious terms.
The impact of the activities in the elaboration phase is the formation of tolerance, honesty,
responsibility, curiosity, the character of “jengah”, hardworking, and a sense of concern for
the surrounding natural environment. In the last stage, in the confirmation and reinforcement
phase, the teacher plays a role in emphasizing the concepts and principles of science
(scientific knowledge), as well as introducing and inviting students to internalize the values of
good local wisdom (cultural) characters. Finally, in the closing stage, students are again
invited to reflect on their learning process, thoughts, words, and actions (Trikaya Parisuda). If
there is something wrong, the student must apologize, and if there is something missing then
they have to improve it. Therefore, the role of the teacher is very important in the learning
process, which is to act as role models and cultural guides who are active, creative, and wise
so that students will gain learning experiences that are filled with good values and have
responsibility for themselves, others, and towards natural and socio-cultural environment
(Aikenhead.G., 2000; EImubarok, 2008; Suastra, 2010).

In order to also improve students' higher order thinking skills while developing their
characters based on local wisdom, teachers must realize that higher order thinking skills can
occur when students are able to connect and transform the knowledge they already have
with problems or things that have not been taught in learning. Students' thinking abilities at a
higher level will be formed through learning processes and activities that can stimulate
students to elaborate on the knowledge they get. The improvement of students’ higher order
thinking skills also depend heavily on developing collective interaction skills, personal
development and appropriate communication approaches to reveal persuasive reasons for
arguing scientifically (Holbrook & Rannikmae, 2009). Science learning model with indigenous
science content can be an alternative learning model that can facilitate students in
developing higher order thinking skills. In the stages of the learning process, students will be
invited to elaborate on their initial knowledge by listening to information about the
environment, natural phenomena, and elements of local culture that have similarities with the
concepts of the scientific knowledge they are learning. This will provide greater opportunities
for students to more easily extract the information into their mind's memory because the
information conveyed is directly related to the situation and environment which they are
familiar with. This is in accordance to the study which found that the environment as a source
of learning has many positive impacts on students (Suryanti et al., 2020). It makes them
easier to understand the subject, get in touch with actual environmental conditions, and
encourage them to take part in maintaining and protecting the environment.

At another stage, students can also be invited to be actively involved in scientific
investigations that link the concept of the material with real problems that are still related to
the local environment and culture. This stage can continuously stimulate students in
connecting their initial knowledge to evaluate, analyze and create problem-solving solutions.
In the science learning process elaborated with indigenous science (local culture), an
important stage that can also improve students' higher-order thinking skills is the confirmation
and reinforcement stage where the teacher can emphasize scientific concepts that are
contained in the local culture around students.

4. Conclusions and Suggestions

Eight characters based on Balinese local wisdom that can be developed in science
learning for junior high school namely religious, being honest (satyam), tolerance (tat twam
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asi), responsible (sesana/swadharma), curious, jengah, hardworking and generous, caring
and friendly with nature. These characters are extracted from various reference sources,
messages from parents to children or the next generation, as well as the results of
discussion from community leaders and teachers who have more than ten years of teaching
experience. Conceptually, the core stages of science learning in junior high school to
develop Balinese local wisdom-based characters include: initial exploration, investigation
from various perspectives, elaboration, confirmation and reinforcement. The teacher's role is
very important in the learning process, namely, as role models as well as a cultural guides to
develop knowledge of physics, science process skills, and good character of students. It is
necessary to do a more search involving the number of responses and a wider area as well
as testing the learning model empirically in schools. Further studies are needed to be able to
determine the impact of the developed model, especially in developing local wisdom-based
characters. For further research, it is necessary to carry out more searches involving the
number of responses and a wider area as well as testing the learning model empirically in
schools. It is also necessary to carry out further studies to be able to determine the impact of
the developed model, especially in developing local wisdom-based characters.
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