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ABSTRACT ARTICLE
Scientific literacy is used as the primary goal in science education because it is considered INFORMATION
to be used to prepare today's generation. Aspects of scientific literacy consist of the Received:
: : : 0 : . 05.01.2021
concepts, processes, and attitudes of science that can be used in people's daily lives, a Accepted:
picture of the success of science education carried out by each country. However, this 07.06.2021
ability has not been trained optimally through the process of learning science in
Indonesia. This research aims to increase students' scientific literacy ability through KEYWORDS:
contextual collaboration learning based on ethnoscience. This study used a quasi- Contextual

experimental research method with a pre-experimental design that involved pretest and
posttest of one group. This research has been conducted in the Chemistry Education

collaborative learning,
ethnoscience, scientific

UNDIKMA Mataram for the number of research subjects as many as 31 students. The literacy.

instrument used is multiple choice tests to measure the achievement the content and
process of science students while attitude scale to measure students' scientific attitudes.
The results showed that the achievement of content, process, and science attitudes of
students overall has increased in the medium category. This means that the effect of
contextual collaborative learning based ethnoscience the capacity of scientific literacy in
content, process, and attitude of students.

Introduction

Advances in science and technology have both positive and negative impacts on human life.
Positive effects arise due to various facilities that can improve the quality of human life. Ethical, moral,
and global issues are negative impacts resulting from the development of science and technology (Sari
et al., 2017). Therefore, students need to be equipped with the ability to care and respond to issues that
develop in society, think critically and creatively to plan problem solving, and have in-depth
knowledge and understanding to be applied in problem-solving (Eny & Wiyarsi, 2019). This can be
achieved if students have scientific literacy.

Scientific literacy also refers to the multiplicity of literacy associated with the use of digital
technology in the field of science in the form of electronic technology which includes hardware and
software that support the science learning process. Therefore, important scientific literacy is
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developed because (1) understanding of science can provide individual satisfaction and pleasure after
studying nature; (2) to make a decision needed information and scientific thinking; (3) every public
discourse and debate needed the involvement of science and technology; (4) and scientific literacy is
needed in the world of work because it involves higher-order thinking skills are reasoning, creative
thinking, making decisions, and solving problems (Wulandari, 2016). The above description shows the
importance of someone having a literacy in science. Therefore scientific literacy is used as a
benchmark in education quality.

Scientific literacy can be promoted by problem solving skill in personal and
social (Lederman et al., 2013). Therefore, its development on every individual is extremely important.
Every individual is demanded to have scientific literacy covering its scientific knowledge, scientific
process skill, and scientific attitude. With this, scientific literacy development is important. Every
individual is obligated to have scientific literacy including scientific knowledge, scientific process skill,
and scientific attitude. Scientific literate society is able to use scientific knowledge, identify questions,
and draw a conclusion based on the evidence, in accordance to understand as well as to generate
decision related to nature and its changes done to nature through human activities. Erman et al.,
(2020) suggested that the development of scientific literacy was very important because it could
contribute to the social and economic life, as well as to improve making decision skill at the
community level and personal. It was strengthened by Wen, et al., (2020) that an individual has
scientific literacy skill and technology. It is a person eligible to solve problems by using scientific
concepts gained in education based on his level, recognizing product of technology around him, and
its positive impact, or the use of the product and its maintenance, creative in creating simplified
product technology so his learners are able to decide based on local values and custom.

The findings of this study (OECD, 2018) stated that student literacy achievement is low from
all aspects (content, process and context). The 2018 PISA results for scientific competence, Indonesia
ranked 62 out of 71 participating countries. In terms of the distribution of literacy itself, nationally
only 25.38% of scientific literacy is considered sufficient, while 73.61% is deemed insufficient. This is
confirmed by Yustin & Wiyarsi (2019) that the learning environment and climate at school influence
variations in student literacy scores. Students scientific literacy is low indicate that there are still many
students have not been able to measure body temperature properly, playing on the field in heavy rain,
throwing garbage in the river without regard to cleanliness and disasters that can occur from his
actions, likes foods that contain additives, not even a few high school students have started smoke.
This condition is the causes of the low ability of students' scientific literacy. Therefore we need
learning that can train students' scientific literacy skills. Learning that is considered a potential to
practice students' scientific literacy skills is contextual collaborative learning based ethnoscience.

Contextual collaborative learning is a method of combining two methods or modification of
the contextual and the collaborative method (Rochayati et al., 2018). Collaboration learning prioritizes
learning that involves several students joined together in groups that have different abilities and
thoughts for each individ-ual (Ulfiana et al., 2016). Combined with contextual learning, matrices are
presented according to the student environment, so students can understand and develop their
knowledge (Setiyorini, 2018). Contextual is a holistic learning process that aims to help students
understand personal, social and cultural contexts in daily life so students have skills and knowledge
of dynamic and flexible (Dewi et al., 2018). Contextual is a connecting learning model real world
situations that aim to equip students with knowledge that can applied in concrete daily life (Yulianto
& Zaini, 2019). In contextual collaboration learning involves real life contexts either incidentally or
informally as an effort to create situations that give rise to specific student-centered learning
outcomes. The contextual collaboration learning model is built on the basis that knowledge is a social
construction which is a social effort through collaborative learning that focuses on the process and
results of being important factors for monitoring and assessing the effectiveness of contextual
collaborative learning (Jaimini, 2014). Furthermore, contextual collaborative learning, students are
required to work together in small groups to achieve common ground academic goals, such as group
assignments related to explaining observed phenomena in everyday life (Xiao, 2012). Dang (2017)
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stated that collaborative learning was contextual play an important role in the environmental-based
group learning experience. Contextual collaborative learning is a significant shift from a teacher-
centered approach, where social interaction is emphasized so that students are able to read, respond
and participate by conveying opinions and ideas to discuss and solve problems in everyday life
(Haruzuan et al., 2014).

One attempt to explore the environment as a source of learning in science learning is to
integrate culture as part of society which is known as ethnoscience learning. Ethnoscience is the
recommended study in Indonesia today because it can grow students' awareness in rediscovering the
values of local wisdom and integrating them into the learning process (Wati et al., 2021). Ethnoscience
is one of them activities that turn original science into scientific science (Dewi et al.,, 2019).
Ethnoscience can make it easier for students to dig facts and phenomena that exist in society and can
be integrated with science (Khoiri et al., 2019). Ethnoscience learning can transforming teacher-
centered learning into centered on students as a contextual and meaningful learning (Sumarni, 2018).
Students can not only understand material but also apply it in their daily life (Sudarmin et al., 2018).
This more attractive to students to learn naturally related science and apply it to living environment
(Rahmawati et al., 2019). This learning is also local culture as a part of student appreciation in the form
of culture (Wati et al., 2021). Ethnoscience is an interdisciplinary science that combines human and
cultural anthropology with science education. The study of the scientific knowledge that is gained by
examining the local knowledge that is contained in the culture of a community or ethnic group. Local
awareness is derived from local communities' thought and ideas about daily life, including customs,
beliefs and views on the world (Lestari & Fitriani, 2016). Ethnoscience, rooted in students' lives, is a
type of contextual experience (Setiawan et al., 2017). Ethnoscience will allow students to investigate
the facts and phenomena present in society and be integrated with scientific knowledge (Melyasari et
al., 2018). Ethnoscience can captivate learners because it's connected to their own regional identity.
Ethnoscience may also encourage knowledge and preserve local culture (Supriyadi & Nurvitasari,
2019).

Chemistry learning can be integrated into ethnoscience because it involves contextual
experience in everyday life about local wisdom into learning materials and a phenomenon that exists
in society (Dewi et al., 2019). Learning chemistry is theoretically teaching students to have the ability
to identify chemical problems and making a conclusion based on evidence for the sake of recognizing
natural changes and the effect of human interaction on nature (Gorokhov, 2010). This complex world
changes quickly, which requires an understanding of chemistry to handle it (Fitriyanti et al., 2019).
Because understanding chemistry literacy is highly demanded in formal education (Sumarni et al.,
2017). It means that the students should not only know and memorize things related to the concepts of
chemistry but also understand and implement it in their daily life (Marks & Eilks, 2009). According to
Ariningtyas (2017); Ibe & Nwosu (2017) that scientific literacy can be increased through learning
chemistry charge ethnoscience. Perwitasari et al. (2017) & Usman et al. (2019) showed that learning
application based ethnoscience in chemistry can improve students' scientific literacy. Andriani, et al.
(2019) stated that contextual based chemistry module development can build student understanding
of concepts. The ethnoscience model of chemistry learning can improve scientific literacy for students
(Dewi et al., 2019; Basyari et al., 2019; Fathonah & Subali, 2020).

A study showed that contextual collaboration learning can understand and develop their
knowledge (Said et al., 2014; Zhong et al., 2012; Wiyarsi et al., 2020). This was confirmed by (Masfufah
& Ellianawati, 2020) that the learning model using a contextual with ethnoscience can improve
students' scientific literacy ability in developing local cultural values. Supriyadi & Nurvitasari (2019)
founded that contextual learning based ethnoscience can inventory indigenous science that grows and
develops in the Malind (Papua) tribe. Supriyadi et al., (2020) stated that malind ethnoscience has the
potential to be developed in contextual learning tools. Rahmawati et al., (2019) founded that
ethnoscience-based contextual learning has a significant influence on student learning outcomes and
activeness.
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In Indonesia, there are not many studies that examine contextual collaborative learning based
ethnoscience in improving scientific literacy. Previous research studies in Indonesia only focused on
collaborative learning or ethnoscience-based contextual learning. Theoretically the CCLBE model
describes a new theoretical perspective that is inherited from the cognitive approach that lies, and is
called 'socially shared cognition'. This theory views a study group as a distributed cognitive system
individual. It does not focus on individual contributions, but on shared representations constructed by
the group (Jaimini, 2014; Xiao, 2012). With this from perspective, the main reason why contextual
collaborative learning based ethnoscience is efficient that members learn to think interactively:
thinking not only manipulating mental objects, but also interactions with other people and with the
environment as a real learning resource. Therefore, contextual collaborative learning based
ethnoscience (CCLBE model) needs to be applied because understanding of content, processes, and
cultural contexts in chemistry will be able to improve students scientific literacy ability. This is
confirmed by Erman et al., (2020) that scientific literacy is very important because it can contribute to
social and economic life, as well as improve decision-making skills at the community and personal
levels.

This research aims to increase students’ scientific literacy ability through contextual
collaborative learning based ethnoscience. Formulation of research problem are 1) How is the
difference in the significance of students' scientific literacy before and after taught the CCLBE model?,
2) How is the effectiveness of the CCLBE model in improving students' scientific literacy ability?.
Therefore, it is necessary to do learning which can relate the daily lives of students with cultural
environment through contextual collaborative learning based ethnoscience to improve students'
literacy so learning becomes more meaningful, and can be used for introduce the local culture of the
place student residence in accordance with student characteristics. So, the novelty of this research is
learning chemistry in social life mostly related to maximizing context local wisdom so that it can
stimulate motivation for students to build knowledge and integration of cultural competences in
different professions will be decisive key in improving scientific literacy in terms of content, context
and attitude.

Methods

This study used a quasi-experimental research method with a pre-experimental design that
focused on contextual collaborative learning based ethnoscience implementation in studying,
learning, and teaching to improve students’ scientific literacy ability. This research aimed to improve
students’ scientific literacy ability by using the contextual collaborative learning based ethnoscience
model. Data in this research is students’ scientific literacy ability indicator that can be measured
through a student’s ability to solve the designed test. The distribution of aspects of scientific literacy is
presented in Table 1.

Table 1

Aspect of Scientific Literacy

Aspects of Indicator of Scientific Literacy Item
Scientific Literacy

The Formation Process of Petroleum 1,2,3,4,56,7,8,9,10
The Main Components of Petroleum Compilers

The Impact of Burning Oil on Water

The Impact of Combustion of Petroleum on Land

The Impact of Burning Petroleum on Health

The Impact of Burning Petroleum on the Economy

Content
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Process . Identifying scientific issues 10,11, 12, 13, 14, 15,
. Explain scientific phenomena 16,17,18,19, 20
o Using scientific evidence

Attitude . Responsibility for resources and the environment 21,22, 23,24,25,26,
. Support science inquiry 27,28,29,30
. Interest in science

The form of pre-experimental design in this study was One Group Pretest-Posttest Design
(Sugiyono, 2013). The shape of the design is illustrated in Table 2.

Table 2

Pre-experimental Design

Subject Pretest Posttest

One Group O Oz

Information:
O1 = Pretest value before CCLBE model.
Oz = Posttest value after CCLBE model.

This research has been conducted in the Chemistry Education UNDIKMA Mataram for the
number of research subjects as many as 31 students. The sampling technique is saturated sampling,
namely the technique determining the sample if the population is the same as the sample (Sugiyono,
2013). The trial results of the scientific literacy instrument showed that the probabilities of all items
were above 5%. Thus, it can be concluded that all items are valid, as shown in table 2.

Table 3
The Validity of Scientific Literacy Instrument
Item 1 2 3 4 5 6 7 8 9 10

Pearson .665%*  862**  482**  564**  521**  536**  556**  .505%*  .531**  544**
Correlation

Sig. (2- .000 .000 .008 .001 .004 .003 .002 .005 .003 .002

tailed)

Criteria Valid Valid Valid Valid Valid Valid Valid Valid Valid Valid
Item 11 12 13 14 15 16 17 18 19 20

Pearson 593**  617%  672%  706**  512**  .866** .506** .636**  .534**  531**
Correlation

Sig. (2- .001 .000 .000 .000 .004 .000 .005 .000 .000 .003

tailed)

Criteria Valid Valid Valid Valid Valid Valid Valid Valid Valid Valid
Item 21 22 23 24 25 26 27 28 29 30

Pearson 520%*  580**  .709**  531**  .534**  .636™ .506%* .617** 866  .544**
Correlation
Sig. (2- .004 .001 .000 .003 .003 .000 .005 .000 .000 .002
tailed)
Criteria Valid Valid Valid Valid Valid Valid Valid Valid Valid Valid

The reliability of scientific literacy instrument showed that value for 30 items was 0.85 with
very high criteria as shown in table 4.
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Table 4

The Reliability of Scientific Literacy Instrument

Cronbach's Alpha N of Items

0.858 30

The Increase Scientific Literacy through CCLBE Model

The instrument used was a reasonable multiple-choice question used to measure students’
scientific literacy ability. The differrent students’ scientific literacy before and after implemented
CCLBE model and increase students’ scientific literacy ability in this study was determined based on
T-test and N-Gain. The calculation results obtained <g> value are then interpreted into three categories
namely:

Table 5

Gain Value Classification

Average Gain Criteria
0,00<g<0,30 Low
0,30<g<0,70 Medium
0,70 <g <1,00 High

Note. (Dewi & Mashami, 2019)
Findings and Discussion

To find out the differrent students’ scientific literacy before and after implemented CCLBE
model and increase students’ scientific literacy ability were analyzed using T-test and N-gain, as seen
from the table, is presented as follows.

Table 6

T-tes Value of Student Scientific Literacy

Independent Samples Test

Levene's Test

for Equality
of Variances t-test for Equality of Means
95% Confidence
Mean Inte.rval of the
Sig. (2- Differen Std.Error Difference
F Sig. T Df tailed) ce Difference Lower = Upper
Equal
variances .474 494 2544 62 .013 3.81250 1.49878 .81648 6.80852
Scientific assumed
Literacy Equal
Ki’fames 2544 61940 013 381250 149878 81642 6.80858
assumed
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Based on table 6, the Sig. (0.013) <0.05, this indicates that there is a major gap between
students scientific literacy before and after through contextual collaboration learning based
ethnoscience model. The findings of these studies (Abonyi et al., 2014; Sumarni, 2018; Rahmawati et
al., 2019; Adhi et al., 2018) showed that the introduction of ethnoscience-based chemistry learning will
boost scientific teaching literacy.

a) The Increase scientific literacy ability of content aspects

Table 7

Student Scientific Content Achievements

Subtopics % Pretest % Posttest % N-Gain
The Formation Process of 34,5 65,5 449
Petroleum
The Main Components of 445 75,7 56,2
Petroleum Compilers
The Impact of Burning Oil on 46,7 77,0 56,8
Water
The Impact of Combustion of 52,0 78,0 54,1
Petroleum on Land
The Impact of Burning Petroleum 55,3 80,5 56,3
on Health
The Impact of Burning Petroleum 56,5 80,0 54,0
on the Economy

Average 48,3 76,1 53,7

Student achievement in each content is shown in table 7 that there is the highest increase in
the content "Impact of Burning Petroleum on the Waters" and the lowest increase occurred in the
content "Process of Forming Petroleum." Students' mastery of the material "Impacts of Burning
Petroleum on the Water" experienced the highest increase because the dominant activity when
discussing this content was a collaboration discussion activity based on facts and experiences in daily
life. Collaboration learning prioritizes learning that involves several students joined together in
groups that have different abilities and thoughts for each individual (Ulfiana et al., 2016). Combined
with contextual learning, matrices are presented according to the student environment so that
students can understand and develop their knowledge (Setiyorini, 2018). While ethnoscience is one
type of contextual learning. Ethnoscience is a cross-disciplinary science that connects the human or
cultural anthropology with science learning. The study of the scientific knowledge that is gained by
examining the local knowledge that is contained in the culture of a community or ethnic group. Local
knowledge is derived from reasoning and ideas from local communities about everyday life,
including traditional culture, values, beliefs, and world views (Lestari & Fitriani, 2016; Dewi et al.
2020; Dewi, 2019). Ethnoscience, rooted in students ' lives, is a type of contextual experience
(Sudarmin, 2014).

531



Journal of Turkish Science Education

b) The Increase scientific literacy ability of process aspects

Table 8

Student Scientific Process Achievements

Process Indicator % Pretest % Posttest % N-Gain
Identifying scientific issues 54,5 68,5 30,7
Explain scientific phenomena 64,5 78,7 40,0
Using scientific evidence 53,7 77,0 50,3

Average 57,6 74,7 40,3

Student achievement in each content is shown in table 8, showed that the highest increase in
the content "Impact of Burning Petroleum on the Waters" and the lowest increase in the content
"Process of Forming Petroleum.” Students' mastery of the material "Impacts of Burning Petroleum on
the Water" experienced the highest increase because the dominant activity when discussing this
content was a collaboration discussion activity based on facts and experiences in daily life.
Collaboration learning prioritizes learning that involves several students joined together in groups
that have different abilities and thoughts for each individual (Ulfiana et al., 2016). Combined with
contextual learning, matrices are presented according to the student environment so that students can
understand and develop their knowledge (Setiyorini, 2018). While ethnoscience is one type of
contextual learning. Ethnoscience is a cross-disciplinary science that connects the human or cultural
anthropology with science learning. The study of the scientific knowledge that is gained by examining
the local knowledge that is contained in the culture of a community or ethnic group. Local knowledge
is derived from reasoning and ideas from local communities about everyday life, including traditional
culture, values, beliefs, and world views (Lestari & Fitriani, 2016). Ethnoscience, which is rooted in
students' lives, is a form of contextual experience (Sudarmin, 2014).

¢) The Increase Scientific Literacy Ability of Attitude Aspects

Table 9

Student Scientific Attitude Achievements

Attitude Indicator % Pretest % Posttest % N-Gain
Responsibility for resources and the 65,5 76,5 31,8
environment
Support science inquiry 64,5 80,7 45,6
Interest in science 68,7 85,0 52,0

Average 66,2 80,7 43,1

The attitude aspect is the last aspect of scientific literacy. Unlike the two previous elements,
this aspect of attitude looks more at students' responses to scientific issues and supports in scientific
inquiry. To capture the achievements of students' scientific literacy aspects of belief used a scale
instrument attitude amounting to 16 statements, where each report consists of 4 answer choices,
namely strongly agree, agree, disagree, and strongly disagree. The attitude of science examined in this
study includes three indicators, including (1) overall responsibility, the attainment of science attitudes
of students before and after getting contextual collaboration learning-based learning ethnoscience can
be seen in Table 4 illustrates that there is an increase in the attitudes of science attainment after getting
contextual collaboration learning-based ethnoscience even though it is still in the moderate category.
This is because learning implemented in the classroom involves phenomena that occur in everyday
life so that such learning processes can have a positive impact on improving students' scientific
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attitudes in resources and the environment; (2) support science inquiry; (3) interest in science. The
students' scientific literacy ability in aspects of attitude begins to be grown by giving contextual
problems based on ethnoscience when starting learning activities. Because ethnoscience is knowledge
acquired based on local culture that can be innovated in science-based learning at class (Abonyi et al.,
2014). Ethnoscience is a learning approach that elevates local culture or wisdom to become an object of
science learning. The introduction of science learning from the perspective of local culture and
structured local knowledge relating to certain natural phenomena and events would increase
students' scientific interests and make it easier for students to understand them (Dewi et al., 2019).

Conclusion and Implications

Based on the above definition, it can be concluded that there is a major gap between students
scientific literacy before and after implemented CCLBE model and scientific literacy ability has
increased in the medium category on capacity of students in content, process and attitude aspects. The
uniqueness of contextual collaboration learning based ethnoscience (CCLBE) model is that students
can integrate their knowledge with cultural competences in a different profession so that become the
key determinants in improving students' scientific literacy in terms of content, context and attitude.
Recommendations for practitioner have to identify many things in the local context relevant to the
concept of chemistry, not only on content, process and attitude but also in context and behavioral
competencies of students in chemistry. Suggestions for future researchers to conduct similar research
to demonstrate the effectiveness of the CCLBE model, especially in assessing the scientific literacy of
students from other learning fields.
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Appendix

1. Lesson Plan

Mo, Dokurmen © |
A, Revisi ¢ OKe 1 (2019)
fm‘. Toggal 26 Okiober 2019
Nama Matakuliah Halaman ¢ | dari 7 halaman
it Kirmia Unium
i Dibuat oleh: Diperiksa oleh: Dhgetugim aleh:
Catra Ayu Dew, M.Pd {mohon dikosonghan) Yusran Khery, M.Pd
NIk 201103010 MIE. NIK.
Duosen TPK Prodi Ketua Frodi

RENCANA PEMBELAJARAN SEMESTER

1. ldentitas Matakuliah
Narma Departemen/Prodi | : | Pendidikan Kimia

MNama Matakuliah | Kimia Dasar
Kode Matakuliah | PMELTA32-1)
Bobot SKS +| 3 (tiga)
Jenjang JEL

Semester o 1{3atu)

Status {WajibvPilihan) 7 | ;| Wajib

Nama dan Kode Dosen | @ | Citra Ayu Dewi, M.Pd & NIDN.OEOG0GE703

2. Deskripsi Matakuliah
Matakuliah ini membahas tentang konsep dan prinsip dalam Struktur stom, Sistem periodik unsur, Tkatan kimia dan strukiur molekoul, Kimia
uresur, Stoikiometri, Encrgetika kimia, Kimia koloid, Senyawa karbon dan biokimia, serta melakukan kegiatan laboratorium yang
mendukung.

3. Capalan Pembelajaran Lulusan
S Bekerja sama dan memiliki kepekaan sosial seria kepedulian terhadap masyarakat dan lingkungan.
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P3  : Menguasai prinsip-prinsip K3 (Keselamatan dan Keamanan Kerja), pengelolaan laboratorium dan penggunaan peralatannya serta cara
mengoperasikan instrument kimia.

KEL2 : Mampu menunjukkan kinerja mandiri, bermuta, dan terokur,

KU7T : Mampu bernanggungjawab atas pencapaian hasil kerja kelompok dan melakukan ahematif dan evaleasi terhadap penyelesaian
pekerjaan yang ditugaskan kepada pekerja vang berada di bawah tanggungjawabnya.

KE3 : Mampu merencanakan, melaksanakan dan mengevaluasi kegiatan praktikum dalam rangka pelaksanzan pendekatan saintifik dengan
memanfaatkan potensi sumber daya yang tersedia serta memperhatikan agpek keselamatan dan keamanan kerja (K3).

4. Capalan Pembelajaran Matakuliah (CFMK)

CPME 1 : Mahasiswa mampu bekerja sama dan memiliki kepekaan sosial sema kepedulian terhadap masyarakar dan lingkungan serta
menguasal prinsip-prinsip K3 (Keselamatan dan Keamanan Kerja), pengelolaan laboratorium dan penggunaan peralatannya serta
cara mengoperasikan instrument kimia (56, P3).

CPME 2 : Mahasiswa mampu menunjukkan kinerja mandiri, bermutu, dan terukur serta bertanggungjawab atas pencapaian hasil kerja
kelompok dan melakukan altemnatif dan evaluasi terhadap penyelesaian pekerjaan yang dimgaskan kepada pekerja yang berada di
bawah tanggungjawabnya dan merencanakan, melaksanakan dan mengevaluasi kegiatan praktikum dalam rangka pelaksanaan
pendekatan saintifik dengan memanfaatkan potensi sumber daya yang tersedia sema memperhatikan aspek keselamatan dan
keamanan kerja (KUZ, KUT, KK3)L

5. Deskripsi Rencana Pembelajaran
Rincian wakiu setiap pertemuan yaim:
= Tatap Muoka @ 3 x 507
= Tugas Terstrukmr @ 3 x 607
= Tugas Mandin : 3 x 607

Tugas dan

Penilaian

1 » Dengan mengamati Hadrokarbon Model CCLBE x50 = Tugas mandin 1. Drewn, Citra Ao ki
gambar siswa dapat dan kelompok 2015, Kimia Dasar L
menjelaskan proses = Penilatan PKPSM IKIP
pembentukan minyak bierupa les. Mataram: Duta
bumi dan gas alam. Pustaka lm.

# Diberikan data tentang . Keenam, Klenfeler,

komponen penyusun Wood, A. Hadyana

Indikator Bahan Kajian

=

minyak bumi, seeara Pudjaatmska (alih
meandiri ziswa dapat Bahasa). 2007, Kimia
menjelaskan komponen- Untuk Universites
komponen utama Jilied I Dam 11, Jakarta:
penyusun minyak bumi. Erlangga.

+  Dengan melakokan Inl) 3, Syukr, 5. 2010
analisis siswa dapat Kimia Davar, Jilid ! -
menafzirkan bagan 1, Bandung: Penerbit
penyulingan bertingkat ITH Press.
untuk menjelaskan dasar
dan teknik pemisahan
fraksi-fraksi minyak
Tuarni.

+  Diberikan data tentang
kualitas bensin, siswa
dapat membedakan
kualitas bensin
berdasarkan bilangan
oktannya.

3 #  Dengan kegsian membaca
saswa dapal menjelaskan 3x60
pengpunsan residu minyak
b dalam mdustn
petrokimia,

= Melalo diskus dan lihan
saswa dapal mengamalisas
dampak pembakaran
haérokarbon lechadsp
Ingkungan dan kesehatan
derly cara mengalasimyn.

»  Mempersentasikan haal
pembilajaran lentang
dampak pembakaran
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hidrokarbon terhadap
Inmgkungan, keschatan dan
upaya unluk mengatasinya.

. Daftar Rujukan
Brady, J.E. dan Humiston, E. (Alih Bahasa). 2008. General Chemistey, 3 Edirion. John Willey and Sons.

Chang, R. 2003, Kimta Daser: Koisep-Konsep [, Edist 3 4illd 2. Erlangga: PT. Gelora Aksara Pratama,

Diewi, Citra Ayu dkk. 2013, Kimia Dasar | PKPSM KIP Mataram: Duta Pustaka lmu.

Diewi, Citra Ayu dkk. 2017. Modul Inkuiri Berorientasi CEP. FKPSM IKIP Mataram: Duta Pustaka Himu.

Keenan, Kleinfelter, Wood, A. Hadyana Pudjaatmaka (alih Bahasa). 2007, Kimita Uik Usitversitas JIK | Dan J1. Jakana: Erlangga.
Syukri, 5. 2000. Kbmia Dasar, Jilfid 1- {11, Bandung: Penerbit [TB Press.

7. Bahan Ajar

Terlanpr

B. Imstrumen Penilaian

Terkampir

2. The implementation of the CCLBE model on hydrocarbon topics

Tahap ke-1
Konstruktivisme (secara berkelompaok siswa dituntut
daopat membangun pengetahuan sendiri )

i
Parhofizon gambor 21 i
e cancy calosl iyl busl womg och o adesm ini baham dos e Berbauc® dowi
3onagang T

o leaion a.

ji"' g Ganggang hidup i danau tawar (uga o laut)
2 Mengumpulkan energi dar mat dengan
. fotosintess.

Eombar 13 Soion sotu jans oo minyak bumi yaty

FROSES PEMBENTUKAN MIMYAK BUMI DAN GAS DI ALAM

Lstilah mimyak bumi diter]emohkan dari bohasa lafin (artimya petral
{batuan) dan aleum (mimyak). Mama petraleam diberi han kepoda fesil hewan
Han tumbuhan yang ditemukan dalem kulir bumi berupa gas alem, barubara,
lian mimyak Bumi.

Minyak bumi terbentuk dori fosil-fosil hewan dan fumbuhan kecilyang
nidup di lour dan tertimbun seloma berjurta-juta tohun lampay. Khewan dan
mumibuhan lout mari, jasad mereka tertimbun oleh pasie don lumpur i dasar
Jout. Seteldh riguan fohun tertimbun, akibat pengardn tekanan dan suhu
humi yang tinggi, kpisan-lanisan kimpur don pasie barubah men jadi batuan.
Mkioat tekanan dan pancs bumi, fozil hewan dan fumbuhan yang terjebak di
impisan batuan secara perlohan berubah menjodi minyak mentch don gas
glam. Kedua bohan tersebut terpanang di antana lopisan-lapisan batuan dan
Fidak dopat hekuar

. Sanggang hidup di danau tawar (uga di leut). Mengumpulkan energi dari
matahari dengan fotesintesis.

T Ganggang hicup o dansy tawar (juge di laut)
. Mengumpulkan energi dari matahan dengan
fodosintesn

L Seteloh ganggang-ganggang ini mati, maka akan terendophan di dasar
cekangan sedimen dan membentuk batuan induk (source rock). Batuan
induk odalch batuan yang mangandung karbon (High Total Organic
Carbar). Baruan ini bisa batuan hesil pengendapan i danoy, di delra,

maupun di dasor lout. Proses karbon dari ganggang
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menjodi batuan induk ini sangat spesifik. Irulch sebcbmya tidck sema Source rock terkubur di bawah batuan-batuan lainnya

cehungan sedimen ckan mengandung minyak atas gas buml Jika karbon mmmmmwmwmu.m
nya N cosorvolr

i rercksdesi mohs chan terrs don Behbon menjedi o harbn 2

yang tidak mungkin dimasak.

Ganggang yang mati akan terendapkan dan
r

g pur dengan
batulempung membentuk batuan Induk (source rock)|

fambar 28 Brote: Source rock
A

b Karbon terkena panas dan bereaksi dengan hidrogen membentuk
hidrokarbon. Minyak yang dihasilkan oleh batusn induk yang telh
matang ini berupa minyak mentch. Waloupan berupa cairan, ciri fisik
minyck bumi mentch berbeda dengan air. Salch satunya yang terpenting
odaloh berat jenis dan kekentalan. Kekentalan minyak bumi mentch lebin
tinggi dani air, namun benat jenis minyck bumi mentah lebih kecil dani
air. Minyak bumi yang memiliki berat jents lebih rendch doni air
cenderuny chan pergi ke ates. Ketika minyak tertohan oleh sebuch
bentuk batuan yang menyerupai manghok tersalik, maka minyak ini akan
tertangkap dan sicp ditambang.

. Batuon induk chan terkibur di bowch batuanbotuan kainye yang
berlangsung selama jutoan tahun. Prozes pengendapan ini berlangsung
terus menerss. Scloh satu batuan yang menimbun batuan induk odalch
bat Voir atad batuan soncng. Bam, q odaloh batuan pasin,
batu gamping, atas batuan vulkanik yang tertimbun dan tendapat ruang
berpori-poni didclommye. Tika doerch ini terus Tenggelom don tens
ditumpuki oleh batuanbatuan kin di atesmys, maka batuan yang
mengandung karbon ini akian terpanashan. Semakin hedalom atou masuk
amblas ke bumi, maka suhunya chan bertambah. Minyak terbentuk poda
suhy ontora B0 sompai 180 derqiet Celsiss. Tetopi puncok atos
hematangan terbogus akan tencapai bila suhunya mencapat 100 dergjet
celcrss. Ketika sunu terss

4. bertonbeh arens cehungan ity semakin turun dalom yang juga diikti
penambahan batuan penimbun, maka suhu tinggi ini chan memasck
harbon yang ada menjadi gas.

Source rock (karbon) terkena panas dan berreaks! dengar|
hydrogen membentuk hydrocarbon (CH,, CM, ...)

(HC) bermigrasi

A Tuijuan Pratilen
1 d9a0canot membut liin aromaterani dori louit jerue
2 Siowo dopet lekin brecti® daiom pembuctan lilin aronaterani dari euid
jeruie.

D Prosedur kerjz
~ Proses pembuctan lilin aromateran] dori leulit fenue

lﬁpa-mmdrauan Bane jang bardamater 30 G \

» Tunggu Hingga air mendidin

* Letioiioon pand lnedud didolom Dand Dertama yang beris ar
rnendidih

» Mo Darofin noda nond kedua 20 G

5 vingon matua by

* Tambatiean pewama

3 Setwioh parafin mencar angient don digmisan seiama 5
ek

* Tombobfeon -4 betes enersial oil dori Ruit jerue

3 Ackic ingga merata

Foda pembugtan *Lilin Arcmaterani Huit jerie oo rumisan masich yong
norus didisousiog dengom oMO0cta BelomB ok Lty

Memun AR DETdasrean permasionan yang o Bai o oo, Dudtian
i dengo o, terjod poda {1, dom b2} !
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Memyigniedn cehaded

3 Siopleon cataioo lilin Aple

3 Tarmnationn sen b Batin tenat o tengon cetakoan
3 Boctioon sunby bagian obes poda shudh senpit

3 Lebokionn sempit dimuict gelo

<

Taiwa teraiir

3 MR Daran yang telal teroanour
esemiiol ol luilt feru bedaiom cetoldoon
* Digmioan hingga mengere

Tahap be-3

* Bertama (Siwa secara berkelmpok
dituntut bekjor bersana dan bekerja
heras)

\\}f

/)

¢

1

Anioo fungs dori DenaMbongn Searin Doda pembudtan lilin
TR

2. Memdaia guasaja yang dinadani poda soot praitieun pembuctan lilin

aromaterani.
“Satutionn oot oo iin aromateroni.

N\

Apckch Anda sudch poham? untuk mengefchui hemajuon belojar
/Anda, cobalah menjawa pertanyaan berikur sebagai uji pemchaman.
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Tahap be-d
s Learning Commanity (Masyarahat Belajar)

KOMPOMEN-KOMPOMEN PENYUSUN MINYAK BUMT

Penompakon fisik minyok bumi sangar berogam, tergantung dori
Yomposisinya. Poda umamnya, mimak bumi yong Bamy dihasilkon dari sumar
bengebonan berupa bimpur Berwarns hitam otou cobelat gelon, mes kipun ada
fuga minyck bumi yang barwarna kekuningan, kemenchan, aroy henijauon
Sumur mimyak sebagian besar ilhzn minyek mentch, g oda
Juge kandungan gas di dalamnya Karena febanan di permukosn Bumi lebih
rendan daoripoda di bawah tandh, beberops gas akan kebiar dalom bentuk
campuran.

Tenis hidrokarbon yang terdopat poda minyok Bumi sebogian besar
ferdiri dori alkana, sikloalkana, don berbogai macom jenis hidrokarbon
hromatik, ditamach dengan sebogion kecil elemen-glemen kinnya sepeeti
nitrogen, cksigen dan sulfur, ditomich bebenma jenis logam sepeti besi,
sitkel, temboga, dan vanadium. Tumlch komposisi molekul sangarich berogam
Hari minyak yang sotu ke mimak yang lin

Mimyak Bumi fersusun dari semyawa hidrokarbion yang berbeda-beda.
Sartiedonn ini tergantung dari fokror umue, suny pembentukan, dan carg
pembentuban. Minyck dari Indanesia mengandung banyak semyama aromatik
beperti bensena, sedanghon minyek Bumi dari Rusia mengandung Bamyak

Camyama smperti i hasil analisis yang
relah dilakukan, diketahui bahwa dalom mimyak bumi terdiri atas bermacam-
nccom semyawa i i tersshut
Catagai beritt.




Serbogal Cara Menaliseon Angied Dician Bodd Eemn - ‘:\

. Salah satu g | barryak cars g kein] untu menaiiican angics oickas
mdsish pensmibshen TEL |Tstro Syl Leod] kedslam bensin
bernitsi gitan rendsh. Caramys sedernane, miving sajs. Nemus
emudisn dik=tanui pznam bshan aditit pensmbah nilsi gictsn int
bergictan tinggi ini biss cidepstien dengsn merubsh struictud
mgieiul hidrokarbon pemyusun behan beiar. Sehinggs dengar
bantusn istaiis pde kondis operesi tertentu, struktur moleing
parafiniic |bernilsi oitan rendsh], biss diubsh menjadi struichs
maftenii, den neftenic menjsdi anomatic. Dimans milsi it
aramitii > nafbenik » parafini.

£ S [pade bensin menupeicar;
susty lsrutsn Kimis ysng memberikan pengsruf oSt untue
meningketin angics cktan dari bnsin, Sesarnys angie oitan i
depst chukur dengan mesin CFR. Dabam hal ini teriihet bafrws
rnisphthalens merupsican bahan yang mampu meningistican angic
gictan i i [baicar sehinggs panss
[pPembaicaran cumpuran adan lebih rendan dari pada Densin mumé
Karens bentuk struktur Kimis ssrts sifst kesromstisan terssbi
msphtsiens seperti hainys bemmens, mampunysi sfst smtinoc
ang baik. Oish sebab penambshen naphtsiens pads bensin aier
meningkatian muby antiknod dari bensin terssbut.

[ 8 MTBE |Mastil ). Bensin jenis premiz
menggunaican csmpuran MTBIE tanpa TEL

3w i Wsite (PtRs:, e outube comwaten

btk
it e e i e

Dewi, Erna, Martini, Haris & Kundera, 2021

Tahap be-5

» Pemedelon (Secora berkekmpek siswa
diturtut untuk kerja keras)

o = -
S e fass MPQES et pegH i deeme yarg pact pat i
incas i MOTDORE 31 WAy SN A FyamE ARGE gand yarg dmii
Setemei peedl y dbasgen et dieetl e dfese ceh seeh ks
megyeraket

Frasmie o lill aveme i mamboiviion shassin pesfin de miek ataie Shark
husdmat ddam lewek mieti ahu hevesi Sheeh i st dowt dege me
maresiginn gam shevet degen ghiaeel mek bendi testenly Stz mamil ol
malting gt ek M 280 - S800 Shizeh mesmben ghasis yeng monili 1t
bair tigg lARa MUy GM POt 4R dEm Shest A LmER thag:

HamAEG i5i pate-paaat
Fotfin mespmien LBty Pkt iy WO dEdt BoUm ol e
Daseeve, caimn it el btk ekt desgme tit cad rencth Usumng mmeef
s - 5

. g

Raselid chaed tige s, it st pasef . f
250C), dan b pereffinwes (300 - 2300

X Tijuen
Ehear pmeks pimiaten lih edme g ddsich UATUK meresiven STeash yerg SemE
byl ekt pch 1N AT N SEtee 59500 R el Shaash b o
i, mesmesiat e e Frgs
badfin ca® sefiai Bedee biee LUK B e et Rl Sab ity e
S rted padf e e Sad QR de fef e dimealen it hiad
M SRt sl s mAfiR DR SRAAFg RTBE d9 D md e
Sibawsh fth ilwe mel doieghon dege shien Btemes sheeh mecfE
i =tfaatE

g |
bt iy ik ek gk et

* Stearin
* Powarna (sersuk, batong / croyon, oot minyak)
Essence oil sench
Banang katun (sumbu)
+ Whiteal
 Minyak Fandh
* Cara membuadt
+ Banashan prafin pada® sampai
+ Tambchkan stearin ke dalem cairan parafin, oduk rara
perbandingan adanan 1:2 untuk srearin dan parafin dalom hal
ini yang menentukan heras Hidakmya susty lilin cdaidh jumih
shearin

-

-

# Setgloh semuonya tercampur, kemudion tuang kedalem
cetokan yang tekoh diberi sumbu dengon mengarch tegak
kearos. Poda bogion bowsh sumby dinsharhan dengan
menggunakan lilin malom/isalasi.

+ Tunggy bebercpa saxt hingga B Benorbencr mengeras,
bary seteloh itu lilin dopar dilkepas dori cetakan.

Dalam praktek pembuatan filin cromatencai seneh ini dibust secana
helmook/secons bersoma-soma perhs odoma herjs soma Kerjasoma
menpokan hewajiban seticp orang dakom susty helompok tertenty pada
200t melaksanchan kegiatan.
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