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Abstract. The purpose of this study was to obtain a factual picture of the improvement of
students' conservation character and conservation behavior through the application integrated
ethnoscience chemistry learning. This research was a case study on students majoring in the
Department Of Science Mathematics and Natural Science Faculty Universitas Negeri Semarang.
The subjects of the study were 30 students attending ethnoscience course in one of the teacher
education institutions in the even semester of the academic year of 2016/2017. The subjects were
given chemistry learning integrated into ethnoscience for eight weeks. The technique of data
collection was done by using attitude scale arranged based on Likert scale. The data were
analyzed by using qualitative descriptive. The results showed that the integrated ethnoscience
chemistry learning contributed positively to the improvement of the character value and
conservation behavior

I. Introduction

In the 21st century there have been revolutionary changes in the field of science and technology that
spread throughout the world. The changes that occur, in addition to giving positive impacts, also
increasingly impact on the occurrence of new problems related to global issues that actually threaten
human survival. Therefore, in order to live in the midst of modern society, besides requirement of
adequate thinking skills, it is also required strong conservation character and behavior. Strong character
will enable citizens to change all obstacles into challenges and opportunities and be able to leverage
their knowledge to solve daily life’s problems and also problems in the broader spectrum of life [1].
Similarly, for prospective teachers, by having strong conservation character and behavior, they will be
the individuals who always try to protect and preserve cultural values and act in a real way related to the
use of natural resources in a sustainable manner so that natural resources could be enjoyed by present
and future generations.

Referring to Universitas Negeri Semarang (UNNES) ' Vision as Conservation-Oriented
University that has been declared since March 2010, it has a strategic meaning in the context of character
building. This is related to the meaning of conservation that is not just a physical connotation, but more
broadly is value and culture [2]. Conservation, the choice of name attached to Semarang State
University, has a very deep value content. Conservation is not only concerned with activities that are

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.
Published under licence by IOP Publishing Ltd 1


http://creativecommons.org/licenses/by/3.0

The 12th Joint Conference on Chemistry IOP Publishing
IOP Conf. Series: Materials Science and Engineering 349 (2018) 012061 doi:10.1088/1757-899X/349/1/012061

purely physical, related to the relationship between man and nature, but also includes a broad and
universal value system. There are three activities in it, namely protection, preservation, and sustainable
use. In such a context, rights and obligations become the main buffer of human attitudes and behavior,
namely that what we gain must be in balance with what we give. It certainly is in the widest sense. The
balance between rights and obligations is not only on the things that are economic, but in the relationship
between humans and the natural environment. Breathing in the fresh air, enjoying the coolness of the
trees, enjoying the charming birds singing; are the rights that we gain from the universe. Therefore, by
taking the principle of protection, preservation, and wise use of the life order, whether physical, social,
or cultural, this conservation is expected to establish and develop the students’ character to become good
citizens.

As a teacher education institution, one of the areas that can contribute significantly to improve
the nation's competitiveness is through innovation in education and teaching. The emergence of
Conservation Education course on curricular structure, it is appropriate to conduct collective
consciousness on conservation values, on formal lecture activities. UNNES has formulated 11
conservation-based character values. The 11 conservation values are: religious, honest, caring, tolerant,
democratic, polite, intelligent, strong, nationalist, loving homeland and responsible. Conservation values
are very important for science learning, because in the next 50 years there will be 10 major problems
faced by humankind that are 1) energy, 2) water, 3) food, 4) environment, 5) poverty, 6) terrorist and
war, 7) disease, 8) education, 9) democracy, and 10) population. There are 5 of 10 problems namely
energy, water, food, environment and disease that are closely related to science and can only be solved
with new science concepts or green science [3].

There are four types of conservation character developed during the education process, namely
(1) cultural values-based character education (moral conservation); (2) cultural-based character
education (cultural conservation); (3) environmental-based character education (environmental
conservation), and (4) character education based on self-potential (humanist conservation). When the
four types of conservation characters developed are implemented in students’ daily life through
relationships with the universe; trees, birds, water, air, and fellow human beings; it will internalize those
values to students as a moral knowing, moral feeling, and moral action. Based on moral analysis from
[4], there are three development approaches namely Cognitive Moral Development, Affective Moral
Development, and Behavior Moral Development.

The problem is not all academic community implements the values of character and
conservation behavior either in their learning or life even though UNNES has been declared as a
conservation university for seven years. The internalization of character values and conservation
behavior has not been achieved optimally. The result of in-depth questionnaire and interviews of
graduates in the last three years (2014-2016) has shown that only 34% of graduates implementing
conservation character values (honest, intelligent, caring, and strong) and only 36% of graduates who
have conservation behaviors (awareness of environmental protection, save energy and water) with good
and very good category. Most students have enough conservation character and conservation values that
are adequate and less. Students tend to be less honest (such as cheating on the exam, making a report
not based on the data obtained, not mention the source clearly if the statement or opinion used refers to
the source); less optimize ability to think, be easy to despair if they face difficulties, less care for people
and the environment around them. Most students have low conservation behaviors which are indicated
by less environmental-conscious behaviors (such as littering, much use of plastic bags, much use of air-
conditioned rooms, and much use of motor vehicles) and energy waste behavior.

Based on the explanation mentioned before, it takes a way that can be utilized as a means of
internalization of character value and conservation behavior for all academicians, especially lecturers
and students, so that after going through the process of conservation values internalization, it is expected
that the values will grow in every breath of spirituality. They are not only loving and responsible for the
universe, but they are also doing it to their creator; creator of the universe. The intensive interactions
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between lecturers and students occur in classroom learning. The result of field observation has shown
that the learning done so far only focuses on the concept mastery. Lecturers are less likely to give
students opportunities to learn meaningfully and less emphasize on attaining character values and
conservation behavior. Meaningful learning will occur if students are given the opportunity to
reconstruct knowledge of a phenomenon and relate it to the concepts of science [5].

The integrated ethnoscience learning is a strategy for creating learning environment and
designing learning experiences that integrate culture as part of the learning process [6, 7, 8]. The
education of science that concerns the wisdom of local culture, character and customs is a matter that
needs to be addressed in the Curriculum in Higher Education and High School. Cultural integration into
learning is a very important effort to do, because school learning that is appropriate for the 21st century
is a multicultural approach to science [9]. Local culture approach learning that transforms (reconstructs)
indigenous knowledge of society into scientific knowledge is definitely important, because there are not
many Sains lecturers that have used it as one of learning resources [10].

This research is conducted to cultivate students' awareness on the environment, support students
to get good learning outcomes after learning, and get the character of moral conservation, culture,
environment and humanism. The students as prospective teachers should be familiarized to follow the
learning on campus with a learning approach that can internalize the value and spirit of integrated local
wisdom Scientific Method.

Some researchers who examine the importance of local cultural aspects of science learning
conclude that students 'cultural backgrounds have influences on students' learning processes and
outcomes in schools [11-14], In addition, it is also showed that ethnoscience that lives and develops in
society is still in the form of concrete knowledge as a result of interaction between environment and
culture The example is research from The Reconstruction of Society Indigenous Science into Scientific
Knowledge in the Production Process of Palm Sugar [15].

Considering the importance of efforts to improve the character and conservation behavior of
prospective teachers, this study is implemented by utilizing local culture and wisdom (integrated
ethnoscience learning) as a means to increase the value of character and conservation behavior of
prospective teachers. The purpose of this research is to analyze the increase of character values and
conservation behavior of prospective teachers through the application of integrated ethnoscience
learning while providing experiences to students in learning process integrated into culture.

2. Method

This study is a case study based on observations on the character value and conservation behavior of
prospective teachers before and after being given integrated ethnoscience learning. The subjects of the
study were students of the ethnoscience course of Integrated Science Department in one of the teacher
education institutions in Central Java with a number of 30 students. The study was conducted on lectures
of even semester of academic year 2016/2017. To measure the character values and conservation
behavior of students, it was used attitude assessment sheet related to character and conservation behavior
of students in the form of check list that was declared “valid” by the expert. Assessment of attitude was
done by 3 assessors by using rating scale with category ranging from not good (1) to very good (4).
Reliability of the rating sheet was 0.718 as split-half method. Other instruments used to collect evidence
during the study were diaries, lesson profiles, and the performance of study subjects [16]. The data were
analyzed by using qualitative analysis technique.

To know the achievement level of character value and conservation behavior, it is classically
used criteria as presented in Table 1.
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Table 1. Criteria of Classical Achievement Level

Average Criteria Values Average Criteria
Values
x <35 Low
35<x<350 Medium
50<x<65 High
65 <x <80 Very High

To determine the achievement level of each indicator of character value and conservation behavior, it is
used criteria as presented in Table 2.

Table 2. Criteria Level Achievement per aspect

Rata-Rata Nilai Kriteria
5<x<8 Low
8§<x<12 Medium

12<x<16 High
16 <x<20 Very High

3. Research Results and Discussion

The learning applied in this study was chemistry learning integrated into ethnoscience which aimed to
increase students’ character value and conservation behavior. The cultural content and context were
used as media in implementing chemistry learning integrated into ethnoscience that was relevant to the
topic discussed in this study, namely colloid chemistry, solution and carbon compounds presented in
Table 3.

Table 3. Content and context in relation to chemical matter

No Topics related to Context of local culture aspects of chemical content
chemical content developed
1. Colloid Chemistry making dhawet ireng Colloid making

making traditional herbal medicine
making camcao

making porridge from rice flour /
sago / other tubers

2 Acid-base solution with the use of lime betel to exhale Base properties
fruits

3 Carbon compounds making palm sugar Carbohydrate
making coconut oil Lipid

utilization of fibrous vegetables for =~ Usage of cellulose / fiber
various food products

Producing tapioca flour, cornstarch, Extraction

etc. as basic ingredients of

traditional food

There were five character values and conservation behavior developed in this study, they were 1)
environmental care, 2) love environment, 3) creative, 4) hard-working, and 5) responsible. The
observation of the five aspects of character values and conservation behaviors was conducted before and
after the end of lecture.
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The result of observation before learning allowed researchers to create profile of character and
conservation behavior classically, to create profile of each indicator of character value and conservation
behavior, and to identify issues related to mastery of student's character and conservation behavior.
Some of the important notes that could be identified before the implementation of chemistry learning
integrated into ethnoscience were 1) the students' conservation behavior concerning the aspects of
environmental care and loving environment was still low, and 2) the students did not show attitudes
related to conservation character value ie creative, responsible and hard-working. In addition, the work
ethic of the student group was still dominated by some students so that not all students were fully
responsible for their work. Therefore, in the implementation of learning, lecturers gave more emphasis
on the five aspects of character value and conservation behavior. The five aspects of character values
and conservation behavior with their indicators are presented in Table 4.

Table 4. The aspects of character values and conservation behaviors and their indicators

Rated aspect Indicator
Conservation
behavior
Environmental care Protect natural environment

Genuine knowledge of society
Save energy and water
Clean and healthy life
Love environment Care for the environment, the value of conservation and
local wisdom
Like to plant crops
Glad to see the green environment
Use products that do not require a lot of energy
Conservation Character Value
Creative Use creative ideas in finding solution
Create something new
Ask various questions
Like to do experiments
Responsible Perform individual tasks well
Accept risk
Not accuse others
Use energy with responsibility
Hard-working Serious in doing task / test / exam
Complete the task as well as possible
Not easily give up
Study hard

The assessment result of students’ character and conservation behavior classically before and
after learning is presented in Table 5.

Table 5. The analysis result of characteristic value and conservation behavior of prospective teacher
classically (n = 30, max value = 80, minimum value = 5)

No Rated aspect Before learning After learning
Value Category Value Category
1 Conservation character 33,7 low 60,3 high

2 Conservation behavior 37,8 medium 64,5 high
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A good character consisted of moral knowing, moral feeling, and moral action, which were explained
as habit in way of thinking, habit in heart, and habit in action (Lickona, 2013). In Table 5, it can be seen
that the character value and conservation behavior of students before learning on the five aspects
classically have a mean value in the medium category. After the implementation of chemistry learning
integrated into ethnoscience, the five aspects reached a very high category.

These results showed that there was an increase in students' character value and conservation
behavior after the introduction of integrated ethnoscience learning. The increase in student values
showed that the learning implemented was suitable for improving the student's conservation character
and behavior. This is in line with [17] and [18] that creative soft skills, hard-working and responsible in
group can be created if learning is based on continuous improvement. Soft creative skills, hard-working,
and responsible as parts of individual characteristics are developed through ongoing processes, until
personal growth is achieved. The role of lecturers in learning is to help improving the mastery of soft
skills. Lecturers should be sensitive to changes in soft skills of learning subjects. This result is also
according to [13] who conveys that science learning integrated into ethnoscience can increase student
interest and achievement.

The students' values of conservation character and behavior are also analyzed in every aspect.
The achievement analysis result in each aspect of values of conservation character and behavior is
presented in Table 6.

Table 6. The result analysis of aspects of students' conservation character and behavior (n = 30,
maximum score = 20, minimum score = 5)

Rated aspect Before learning After learning
Value Category Value Category

Environmental 5,7 low 12,8 high
care

Love 8,2 medium 14,6 high
environment

Creative 9,6 medium 13,2 high
Responsible 9,6 medium 15,8 high
Hard-working 6,6 low 14,4 high

Environmental awareness expresses general attitudes towards the quality of the environment
embodied in the willingness of self to state actions that can improve and maintain the quality of the
environment in any behavior related to the environment. In Table 6, it appears that the value of
environmental care aspect as the conservation behavior aspect is in the low category before being
implemented integrated ethnoscience learning, while the aspect of loving environment is in the medium
category. This indicates that the internalization of conservation behavior cannot be formed by itself, but
it must be given an advance understanding (explanation), made as a continuous obligation, until finally
become a habituation [14, 19, 21]. After implementing integrated ethnoscience learning, both aspects of
conservation behaviors are increased to be categorized high. This proves that the application of
integrated ethnoscience learning makes the majority of students (84%) feel concerned about the
surrounding environment, as many of the examples taught show how the relation of chemical concepts
studied to local cultures is still widely maintained in society [12, 21].

In Table 6 it also appears that the three student character values (creative, responsible, hard-
working) have improved from the medium and low categories at the time before learning becomes high
after learning. This shows that when lecturers elaborate knowledge in class, it is at once given the
character value of being creative, hard-working, and responsible. The creative indicator is shown by the
way students solve the given problem, whether students complete by memorizing the given examples
or they use different techniques but getting the appropriate results. The hard-working indicator is shown
by the tireless attitude in completing tasks to obtain results that can be accounted for, willing to surf the
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internet even though the place is less comfortable and takes a long time. The responsible indicator is
demonstrated by acknowledging the mistakes made and not repeating the same mistakes, doing the tasks
as instructed and reporting when they are done.

The conservation behavior of environmental care is a caring attitude toward the environment
that is shown in the willingness to express actions that can improve and maintain the quality of
environment in any behavior related to the environment. The results obtained in this study provide a
picture that the character value and conservation behavior can be improved by applying integrated
ethnoscience learning. But to note, the success of formation in students’ conservation character and
behavior cannot be evaluated immediately, it can only be seen in a long span of time. This is due to the
character and behavior associated with the internalization of values and habituation that require a long
process.

4. Conclution

The results of study and data analysis about the effort to increase the character value and conservation
behavior of prospective teachers in attending integrated ethnoscience course, provide some information
and findings formulated in the following conclusions:

First, the implementation of integrated ethnoscience learning is able to increase the students’
value of conservation character. This learning makes students’ willingness to ask increases. The courage
of students in delivering papers seems more confident. Likewise, there is an increased willingness to
respond to the issues being discussed either by lecturers or by students presenting the discussion
material. In responding to questions from other friends, it is done clearly, objectively, scientifically in
accordance with scientific procedures that have been understood.

Second, the implementation of integrated ethnoscience learning is able to improve students’
conservation behavior, In the quality of providing answer, it is increased and can be shown in the use of
relevance of reference book resources into reference material. The positive attitude of students'
awareness of the environment has improved after the application of integrated ethnoscience learning
model. Based on the research findings, the recommendation offered is that this model still needs to be
developed further to test its effectiveness, it also needs to be socialized and disseminated among lecturers
and students to improve the quality of learning.
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