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ARTICLE INFO ABSTRACT

An analysis of environmental literacy that integrates ethnoscience in sustainable
Article history science learning between scientific knowledge and problems in life, as well as the value
Received: 5 August 2021 of local wisdom. This study was aimed to determine the profile of ethnoscience
Revised: 27 July 2022 integrated environmental literacy. This research uses a survey method with a sampling
Accepted: 28 July 2022 technique of cluster random sampling and conducting a Question Test and a Middle
Published: 31 July 2022 School Environmental Literacy Survey (MSELS) to students. The parameters of this

study consist of knowledge of ecology, cognitive skills, attitudes and behavior.
Keywords Descriptive data analysis used average score. Research findings indicate that the
Environmental education ethnoscience integrated environmental literacy of junior high school students obtained
Environmental literacy an average score of 61 (with a range of 100). The achievement of environmental
Ethnoscience literacy parameters for ecological knowledge, cognitive skills, attitudes and behavior are

48, 29, 73 and 71, respectively, while the results of the ethnoscience integrated
environmental literacy analysis illustrate that the average Junior High School has
implemented ethnoscience integration in environmental literacy well. So empowering
knowledge and attitudes contribute to environmental literacy students.
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INTRODUCTION

One of the global issues that is currently the main focus is on environmental issues, especially the issue
of climate change (Puspasari et al., 2019). An understanding of the importance of environmental management
needs to be instilled in order to maintain environmental sustainability in a sustainable manner through
changes in human perspective and behavior towards nature. Badan Pusat Statistik, (2017), conducted a
survey of the Environmentally Uncaring Behavior Index (EUBI) or Indeks Kualitas Lingkungan Hidup (IKLH) in
Indonesia which was seen through 4 dimensions, namely saving water, Energy Management, and Private
Transportation. and Waste Management where each dimension scored 0.44, 0, 16, 0.71 and 0.72. From the
energy management data, the smallest /KLH index shows that energy management in Indonesia is classified
as good. while waste management has the largest IKLH index which shows that the level of ignorance of
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waste management in Indonesia is high. Riau Province has the highest IKLH on the dimensions of personal
transportation and waste management of 0.81 and 0.72, respectively, this shows that environmental
indifference behavior in Riau is dominated by these two dimensions.

The Indonesian government has made various efforts to increase environmental awareness, one of which
is through handling environmental problems such as waste problems, forest and land fires, pollution and
climate change in several ways, one of which is through education, namely establishing adiwiyata (green
program) schools, because schools play a role in the formation of schools. the values of life including the
values of caring and environmental culture with the aim of realizing school citizens who are insightful and
responsible in efforts to maintain and manage the environment to support sustainable development through
good school governance (Alim et al., 2020; Puspasari et al., 2019). Realizing the importance of protecting the
environment, this must be done through education which aims to build a society that is forward-looking and
has an awareness of the importance of the environment in supporting its life (Syofyan & Sumantri, 2019).
Currently, the government is promoting a movement to strengthen character education which is integrated
through the 2013 revised 2017 curriculum which contains 18 characters values that will be developed,
including the value of caring for the environment. So that each level of the education unit has the responsibility
to cultivate this character for students which is realized through integrated environmental learning in every
subject carried out by adiwiyata and non-adiwiyata schools so that the environmental literacy of students in
Indonesia is increasing.

A person is said to be environmentally literate if he knows what will be done for the environment
(Nasution, 2021). Students who have environmental literacy will behave in an environmental responsible
knowledge, skills, and awareness of environmental problems, so that environmental literacy plays a role in
shaping one's character to care about the environment (Rokhmah & Fauziah, 2021). Environmental literacy in
students is currently still in the stage of growing awareness and concern while responsibility has not become a
real behavior / participation and has not been based on strong knowledge. Environmental literacy is a
person's level of awareness of the environment which includes 7 components (Mihanpour et al., 2018;
Nasution, 2021). However, for the junior high school level, the appropriate components in assessing students'
environmental literacy are 4 components, namely ecological knowledge, cognitive skills, attitudes and
behavior. From the results of the study, it was obtained that the mastery of knowledge and attitudes were 35%
and 54%, respectively, which means that the mastery of knowledge is still low while attitudes are in the
medium category (Susilastri & Rustaman, 2015).

Environmental literacy in students is still categorized in the low stage, Santoso et al., (2021) concludes
that the index of student behavior towards the environment nationally is still not entirely good. The average
index nationally is 0.57. This number indicates that students have not behaved in environmental care in their
daily life. The formation and cultivation of the nature of environmental concern can be done with a branch of
science that is closely related to human life and the environment, namely science. Monotonous and
theoretical science learning without going directly into the field will be very boring for students, this can be
circumvented by bringing students directly into the environment to see what phenomena are happening in the
environment around their lives. Science learning will look irrelevant in the eyes of students and will be very
disliked by students if the learning is not related to their daily lives (Hekmah et al., 2019).

Meanwhile, the results of the study Rokhmah and Fauziah, (2021) show that students' abilities in several
aspects of environmental literacy are still relatively low, only 29.3% of students meet the environmental
literacy assessment standards and the remaining 70.7% are still below the standard. Because basically the
ability of junior high school students to identify, analyze problems, and make planning actions to the practice
of solving environmental problems is still low, so efforts need to be made to improve students' environmental
literacy.

All students, as future consumers, need to know about environmental issues and how to help create a
healthier and more humane world. Students who have environmental literacy will be able to be responsible for
the environment through knowledge, skills, and awareness of environmental problems (Pulungan, 2017).
However, so far, the cumulative level of environmental literacy of students in Indonesia still needs to be
improved. Students' knowledge and cognitive skills towards the environment are in the high category, while
students' attitudes and behavior are in the medium category. Environmental Education is an effort to change
behavior and attitudes to increase one's knowledge, skills and awareness about environmental values and
issues which in turn can move the community to play an active role in environmental conservation and safety.

There is a policy from the government that changes the 2013 curriculum to the Education Unit Level
Curriculum (EULC) or Kurikulum Tingkat Satuan Pendidikan (KTSP). According to (Adam, 2014; Subianto &
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Ramadan, 2021), in line with the objectives of the KTSP to improve local excellence education, provide
opportunities as an educational unit to prepare and develop competency standards and basic competencies in
accordance with characteristics of students. Currently, science learning has been linked to activities of daily
life, but no one has linked it with local wisdom (Susilastri & Rustaman, 2015). Generally, teachers use the
potential of the environment as an apperception, not yet discussing the material on more in-depth local
wisdom. Future science learning is sought so that there is continuity between scientific knowledge itself and
the cultivation of scientific attitudes, as well as the values of local wisdom that exist and develop in the
community. Students can better appreciate nature, the culture that develops in society and utilize science
according to the technology they master so that it will increase the ability to use scientific knowledge in solving
various everyday problems. Therefore, the socio-cultural environment of students needs serious attention in
developing science education in schools because in it is buried genuine science that can be useful for their
lives.

The current 2013 curriculum development in science education pays attention to local cultural wisdom
(ethnoscience), national identity, character and local cultural customs (Hadi et al., 2019). Ethnoscience is an
activity of transforming between original science and scientific science. Genuine scientific knowledge consists
of all knowledge pertaining to the facts of society. This knowledge comes from beliefs that are passed down
from generation to generation. The scope of original scientific knowledge covers the fields of science,
agriculture, ecology, medicine and about the benefits of flora and fauna (Muna et al., 2016). By using learning
with an ethnoscience approach, students can appreciate nature more and take advantage of science in
everyday life. The ethnoscience approach as an ethnoscience approach is a process of reconstructing the
original science that developed in the community to be transformed into scientific science (Khoiri & Sunarno,
2018).

Ethnoscience can be integrated into science learning in schools with various learning themes. Sardjiyo in
(Pertiwi et al., 2018; Widiyawati et al., 2021) explains that the ethnoscience approach is a strategy for creating
a learning environment and designing learning experiences that integrate culture as part of the learning
process. Science learning should lead students to be literate about science and technology. Thus, knowledge
is the result of the construction of the knowledge of the students themselves. In addition, the learning process
does not always occur in the classroom, but learning can take place outside the classroom (Aji, 2017; Aji et
al., 2017).

Currently, science learning has been associated with activities of daily life, but no one has linked it with
local wisdom (ethnoscience). Generally, teachers use the potential of the environment as an apperception, not
yet discussing the material on more in-depth local wisdom. Future science learning is sought so that there is
continuity between scientific knowledge itself and the cultivation of scientific attitudes, as well as the values of
local wisdom that exist and develop in the community. Students can better appreciate nature, the culture that
develops in society and utilize science according to the technology they master so that it will increase the
ability to use scientific knowledge in solving various everyday problems. Therefore, the socio- cultural
environment of students needs to get serious attention in developing science education in schools because it
contains genuine science that can be useful for their lives (Susongko et al., 2020).

Based on the facts above, it is necessary to make efforts as early as possible in realizing the character
values of caring for the environment so that the environmental problems experienced can be resolved. This
can be started from the world of education through environmental education learning with the aim of making
students aware of the environment aware of the environment from an early age (Ananda & Wandini, 2022).
Environmental education is currently implemented in an integrated manner in every subject, one of which is
the study of Natural Sciences or limu pengetahuan alam (IPA). Science learning must be contextual which
must involve students directly to observe their surroundings and train students to think about the results of
their observations, because the 21st century skills that students must have been analyzing and practicing them
in concrete life. In general, science learning in schools is still centralized in book material. It is still rare for
science learning to truly reveal the cultural reality around students. The content of the material being taught
has not been widely integrated with culture. Reflecting on this condition, it is necessary to develop learning
methods, one of which is the approach used. The application of science learning with an ethnoscience
approach requires the ability of teachers to combine original knowledge with scientific knowledge (Dinissjah et
al., 2019).

To see the effectiveness of learning related to the environment, it is necessary to measure the literacy
level of students based on ethnoscience so that it becomes an evaluation material in improving learning. This
environmental literacy study can also be used as initial data to develop a model for strengthening
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environmental care character values (Apriana et al., 2020; Indrawan & Mahendra, 2021). As for the specific
purpose of this research is to see if the use of environmental literacy is effective in improving student learning,
the next generation needs to be provided with supplies and insight into the environment so as to form an
environmentally literate generation. Junior high school children are the basis for developing future generations
who care about the environment. On the other hand, learning science that effectively makes a significant
contribution to environmental literacy in children is still very low less.

METHOD

This research is a survey research using a quantitative approach with a descriptive method of data
sources and the main information is obtained from respondents as research samples using questionnaires or
questionnaires as data collection instruments (Susanti & Purmintasari, 2015). The study was conducted on
junior high school students in May 2020. The sampling technique was cluster random sampling, which is a
type of sampling technique where a researcher divides the population into several separate groups called
clusters, from these clusters several samples are taken. selected randomly or randomly (Wang & Hamilton,
2003). The research analysis of the cluster random sampling technique was taken from the sample data of
these clusters. (Haubold et al., 2020). with a sample of 372 students. Parameters in this study are knowledge
of ecology, attitudes, cognitive skills, and behavior.

The research instrument used MSELS test questions and a questionnaire adapted from (Hollweg et al.,
2011), which consists of 60 questions consisting of ecological knowledge, attitudes, cognitive and behavioral
skills that have been validated using Anates and SPSS. The research data was then analyzed descriptively by
using the average achievement score of each parameter to describe the environmental literacy profile of junior
high school students. Guidelines for assessing environmental literacy parameters are presented in Table 1,
Environmental Literacy Range Conversion Criteria presented in Table 2, and Components of Summary of
Interview Results related to Ethnoscience presented in Table 3.

Table 1. Guidelines for assessing environmental literacy

Envi . Question Number of Factor
nvironmental literacy parameters Competence Score ranges .
number Item multiply
Knowledge E°°'°9'Ca' 120 20 0-60 3
nowledge
Sensitivity verbal 21-32 12 37-185 5
Attitude commitment feelings 33-44 12
45-57 13
Coaniti . Issue identification 58-59 2 0-60 30
ognitive skills .
analysis
Behavior Action plan 60 2(8) 12-60 6
Table 2. Environmental literacy range conversion criteria
Criteria Knowledge Attitude Cognitive skills Behavior enl\;lit:)':r:lint
(0-100) (0-100) (0-100) (0-100) (0-100)
Low 0-33 0-33 0-33 0-33 0-33
Currently 34-67 34-67 34-67 34-67 34-67
High 68-100 68-100 68-100 68-100 68-100
Table 3. Components of summary of interview results related to ethnoscience
Component JHS 1 JHS 5 JHS 32 JHS 9 JHS 10
question Pekanbaru Pekanbaru Pekanbaru Pekanbaru Pekanbaru
Applied curriculum 2013 2013 2013 2013 2013
Ethnoscience terms Not yet Not yet Not yet Not yet Not yet
recognize recognize recognize recognize recognize
Implementing Apply Apply Apply Not yet apply Apply
ethnoscience without
realizing it
Material in Ecosystem Ecosystem Ecology Ecology Ecosystem
application of
ethnoscience
Wisdom example Environmental Adiwiyata Adiwiyata Environmental Environmental
locale applied to Adiwiyata independent school Adiwiyata Adiwiyata
theory
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Component JHS 1 JHS 5 JHS 32 JHS 9 JHS 10
question Pekanbaru Pekanbaru Pekanbaru Pekanbaru Pekanbaru
Student reaction with ~ Enthusiasm Enthusiasm Enthusiasm Enthusiasm Enthusiasm
implementation
Obstacle application ~ Covid condition Covid condition Covid condition ~ Covid condition Covid condition
of ethnoscience
Model, method Talk/introduction Talk/introduction Talk/ Talk/introduction  Talk/introduction
applied during adiwiyata through adiwiyata through introduction adiwiyata adiwiyata through
ethnoscience video virtual video virtual adiwiyata through video video virtual
integration through video virtual
(unnoticed virtual
Learning resources Videos, books Videos, books Videos, books Videos, books Videos, books
used handle, internet handle, internet handle, internet  handle, internet handle, internet
RESULTS AND DISCUSSION

The results of the environmental literacy analysis of junior high school students were obtained from the
MSELS test and the questionnaire questions are presented in Figure 1.

Literacy and Environmental Description
Component
80

70
60

73 71

50 B Ecological Knowledge

40 W Cognitive Skills
30

20
10

Score

Attitude

Behavior

Ecological Attitude Behavior

Knowledge

Cognitive
Skills

Figure 1. Literacy and environmental description of each component

Based on Figure 1, the environmental literacy of junior high school students is categorized as moderate
with a score of 61. The results of the analysis for each component, namely knowledge, cognitive skills,
attitudes and behavior, are 48, 29, 73 and 71 respectively. The bar chart above also shows shows that
ecological knowledge and cognitive skills are still not at their maximum stage, after the authors conducted the
analysis this happened because of various factors including the use of environmental literacy which took a
long time to prepare. However, this view can be overcome by the way we do learning in the environment for
only a few minutes and then the discussion will be carried out in class, then students will tend to do their own
activities outside of learning activities. This is because students will be more enthusiastic about learning in the
environment. The way to overcome this weakness is that the teacher must be good at managing students so
that they remain orderly when learning in the environment takes place (Nurwidodo et al., 2021).

Cognitive skills

In several studies conducted by experts, it turns out that knowing the value of local wisdom can improve
student learning outcomes, including research conducted (Pamungkas et al., 2017) designing science
learning based on local wisdom. which shows an increase in 11 positive students' characters, with the most
significant positive characters being disciplined, honest, thorough, careful, diligent, responsible, and caring for
the environment. Creativity or imagination is one of the dimensions of science education. In addition, a study
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entitled Development of Local Wisdom-Based Learning CDs for the Theme of Vibration and Waves for Class
VIII Junior High School Students which showed that there was an increase in learning outcomes from the
research (Muna et al., 2016). The integration of local wisdom values in science learning will provide an
understanding of the love of their own culture, in integrating local wisdom values in learning in schools, of
course, teachers must adjust to the level of child development, adapted to the material/subjects delivered,
learning methods used. used. Through the integration of the values of local wisdom, it is hoped that the value
of students' nationalism towards local culture can develop, in this integration, of course, it must be adjusted to
the material to be delivered, the development of students, and also the methods used.

The knowledge of junior high school students related to the environment is in the medium category with a
value of 48. For knowledge, there are 20 questions that are tested with the results of the achievement of each
item on knowledge, parameters can be seen in Figure 2.

Percentage of Correct Answers

100
90
g0 7688
70 4837t L o156 6156 65,05
6

55.11
5 47 04919
4 36.83 33.60 36.56
27. 1526 34 25 81 2527
23 92 20 43
pi
10

3 4 7 10 11 12 13 14 15 16 1?181920
QuestlonNamber

68.01

Percentage (%)
(5]
[ T e T e Y e T i |

]

Figure 2. Percentage of correct answers for each item

The distribution of knowledge answers from the 20 questions is grouped into 3 indicators, namely the
concept of ecology, energy production and transfer as well as the relationship between environmental and
social problems with percentages that can be seen in Figure 3.

Knowledge Indicator (%)

y

= Ecological concept

= Energy production and
transfer

= Relationship between
environmental and social
problems

Figure 3. Percentage of each knowledge indicator
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Based on the picture above, it means that 38% of students understand the concept of ecology, 38% of
students understand the production and transfer of energy and 24% of students understand the relationship
between environmental and social problems. Based on the percentage above, the indicator of the relationship
between environmental and social problems has low results compared to the other 2 indicators, namely 24%,
which means students are still lacking in relate concepts to facts related to everyday life. This is related to the
cognitive skills of students who are in the low category, which is 29, following the results of the percentage of
students' cognitive skills in Figure 4.

Distribution of the percentage of students’
cognitive skills answers

Problem
Identification
29%

Wrong
Analysis
70%

Wrong
Identification

‘ 71%

Problem
Analysis 30%

Figure 4. Distribution of the percentage of students' cognitive skills answers

Cognitive skills are related to students' ability to identify environmental problems and analyze
environmental problems based on the picture above. Only 107 students were able to correctly identify the
problem or about 29% while in terms of analyzing 111 people or 30%. Cognitive skills are closely related to
knowledge where cognitive skills are related to students' skills in analyzing, synthesizing, and evaluating
information about a problem using primary and secondary sources and personal values. While behavior
includes complex perceptions related to values and commitments made verbally and actually (Cruz & Manata,
2020; Erdogan et al., 2009). Environmental knowledge is a collection of ecological knowledge possessed by
individuals about the environment. Environmental knowledge is very important to understand concepts,
principles and theories related to ecology about how a system works and how the system interacts with the
social environment (Akintunde, 2017).

Good environmental knowledge will also affect good human behavior. Environmental knowledge relates
to general knowledge about facts, concepts and relationships about the natural environment and the
surrounding ecosystem. This condition involves what people know about the environment, including the
products produced, environmental impacts, and collective responsibility for sustainable development and
better environmental literacy. However, currently students' environmental literacy is still in the stage of
growing awareness and concern while responsibility has not become a real behavior/participation and has not
been based on strong knowledge because students are limited in knowledge but are still low in synthesizing.
problems (Susilastri & Rustaman, 2015).

Environmental literacy of junior high school students related to attitudes and behavior is in the high
category with scores of 73 and 71, respectively. Attitudes towards the environment are divided into 5
indicators which are described in Figure 5.
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Attitudes Based on Each Component

18%

»

B Rubhbish ®Energy m Air & Conservation B Environmental and Social

Figure 5. Percentage of attitudes based on each component

The diagram Figure 5, it can be seen that the highest attitude is related to environmental and social
issues and the lowest attitude is related to energy issues. In the school environment, environmental issues
related to waste have been widely disseminated through the installation of posters, the presence of trash bins
in every classroom, and the implementation of waste recycling programs. However, the problem of energy is
still lacking where there are still many students who do not turn off the fan after finishing studying, leaving the
laptop/cellphone charger plugged in even though it is not used and there are still few posters / banners calling
for energy savings. The attitude of caring for the environment that these students have also grows with
habituation. This is related to Liang et al., (2018) and Negev et al., (2008) the attitude involves knowledge
about something. This means that knowledge about something is a beginning that affects attitudes that can
lead to an act that is repeated.

The development of environmental literacy can support a more comprehensive understanding and a
more balanced and sustainable approach in dealing with complex, broadly applicable issues such as linking
social problems (unemployment, poverty) to environmental problems (access to water, food or energy
sources) (Hollweg et al., 2011). This is also related to the way teachers teach that teachers still have difficulty
in teaching environmental education in the classroom. Therefore, teachers are required to develop
appropriate models or strategies to improve students' environmental literacy, as research conducted by
Puspasari et al., (2019), suggested that Gl experimental learning tools developed can improve students'
environmental literacy skills which include aspects of knowledge, attitude and habituation to environmentally
friendly agricultural sub-materials Environmental Education (PLH). As for the planning of ethnoscience-based
science learning activities through environmental analysis at JHS 1 Pekanbaru, JHS 5 Pekanbaru, JHS 32
Pekanbaru, JHS 9 Pekanbaru and JHS 10 Pekanbaru, it is known that all science teachers are the samples.
Integrating ethnoscience into Ecosystem and ecology material, this is different from the results of interviews at
JHS 9 Pekanbaru, which have not applied ethnoscience at all to ecosystem and ecology materials. The
implementation of ethnoscience- based science learning can be done by integrating the learning materials
with the environment. Based on the results of interviews and analysis, it can be said that the average junior
high school has implemented ethnoscience integration in environmental literacy, both consciously and
unconsciously.

CONCLUSION

Based on the research that has been done, it can be concluded that Environmental Literacy in junior high
school students is included in the medium category. Based on the four parameters of environmental literacy
achievement for the parameters of knowledge, attitudes and behavior are in the medium category while

185

Solheri et al (Analysis of ethnoscince ...)



JPBI (Jurnal Pendidikan Biologi Indonesia)
Vol. 8, No. 2, July 2022, pp. 178-188

cognitive skills are in the low category. Of the four parameters of environmental literacy, the parameters of
knowledge and attitudes have a contribution to environmental literacy. Based on the results of interviews and
analysis, it can be said that the average junior high school has implemented the integration of ethnoscience on
environmental literacy both consciously and unconsciously. The author's suggestion by increasing
environmental literacy in learning is able to improve educational aspects, while the literacy level in Indonesia is
still lacking. Efforts to increase scientific literacy in Indonesia can be done with ethnoscience-based learning.
Where the ethnoscience approach is a strategy for creating a learning environment and designing learning
experiences that integrate culture as part of the learning process
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