ﬁ EasyChair Preprint

Ne 4181

Profile of High School Students Science
Literation in East Java

Joko Suroso, Indrawati, Sutarto and Imam Mudakir

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

September 14, 2020



Profile of High School Students Science Literation in East
Java

Joko Suroso!, Indrawati?, Sutarto®, Imam Mudakir*

!'J1. Kasuari Lingkungan Kedawung Lor RT. 004 RW. 010 Gebang Jember 68117
2 Perum. BTN Mastrip Blok C-21/23 Jember 68121

3 Perum. BTN Mastrip Blok C-21/23 Jember 68121

* Perumahan Gunung Batu Permai G45 Jember 68121

! jokosuroso1965@gmail.com

% indrawatisutarto@gmail.com

3 sutarto.fkip@unej.ac.id

* imam_mudakir@yahoo.com

Abstract. This study aims to describe the level of scientific literacy of high school students in
East Java. The method used in this research is quantitative descriptive. The variable of this
research is the ability of high school students' scientific literacy in physics content. Samples were
taken using purposive sampling including students of class XII IPA at MAN 2 Jember, SMAN
1 Lumajang, SMAN 1 Pandaan, SMAN 1 Prambon Nganjuk, MAN 2 Madiun City and SMAN
1 Kediri in the even semester of the 2019/2020 school year. The research results obtained the
highest percentage of students achieving scientific literacy per school at 60.93% at SMAN 1
Kediri and the lowest at 57.71% at MAN 2 Jember from a maximum scale of 100%. Overall the
average percentage of the results of the ability of scientific literacy (physics) high school students
in East Java based on aspects of science content included in the low category, amounting to
43.71%.
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1. Introduction

The prerequisite of life skills that students must have in the 21% century and the industrial era 4.0 is
implementing integrated education that starts from the family, school and community environment
through habituation to literacy culture. The six basic literacies (literacy literacy, numeracy literacy,
scientific literacy, digital literacy, financial literacy and cultural and citizenship literacy) agreed by the
World Economic Forum are important abilities for students, parents and guardians of students and
citizens to be able to improve and develop their skills [1].

As part of the implementation of Permendikbud 2015 No. 23 since 2016 in Indonesia, the National
Literacy Movement (NLM) has been launched by the Ministry of Education and Culture in the hope of
supporting the environment of families, schools and communities in urban areas to rural areas to actively
participate in fostering literacy culture [2]. The application of science and technology to 21 century
learning is not only to understand the universe but requires students to have literacy skills. According to
the Ministry of Education and Culture in 2017, there are several levels of scientific literacy, namely the
lowest scientific literacy (practical or functional) that refers to a person's skills to carry out activities in



daily life as users of products and technology [3]. The lowest level is the basic needs, for example the
needs about food, housing and health. The second level is high level literacy which includes literacy of
citizenship which refers to the skills and abilities to take an active role in making decisions and using it
wisely related to political, social, cultural, economic and state issues that are developing in the
community. This is in accordance with the Law on Bookkeeping System Number 3 of 2017 article 4
which states the purpose of the implementation of the bookkeeping system in the country of Indonesia
is to foster literacy culture in Indonesia.

The realization of Surabaya into a literacy city is a commitment of the Mayor of Surabaya who
focuses on HDI (Human Development Index) throughout East Java Province [4]. This statement was
conveyed by the Mayor of Surabaya with the hope that in the next five years it will be able to proceed
according to plan. A number of educational figures and members of ICMA (Indonesian Cyber Media
Association) conducted a Focus Group Discussion that discussed how to maximize the literacy
movement in Indonesia, particularly in East Java Province. The results of the FGD (Focus Group
Discussion) activities formed the Literacy Forum with the hope that this network could later be
developed throughout Indonesia. The literacy movement of East Java Province and several other
Provinces has developed widely, even hundreds of thousands of teachers and students have been born
who are fond of writing [5]. The forum calls on campuses, schools, organizations and other communities
to be able to disseminate literacy culture, by uniting vision and enthusiasm and maximum energy.
Education quality assurance is part of the school literacy movement which should be able to carry out
activities optimally so that literacy culture in the internal school increases [6]. Formal education in
schools, school libraries, and communities within the school can realize the concept of going global and
the spirit of writerpreneur. They can make a breakthrough to boost the culture of community literacy
across borders so that they become more confident in building national and international literacy
networks.

Schools that have implemented the school literacy movement are in Bojonegoro (Integrated Model
High School). This program is a school effort with the aim of making schools lifelong literacy. The
purpose of the school literacy movement program is to build ecosystems and foster literacy culture,
practice science management activities and preserve the sustainability of literacy culture. The OECD
(Organisation for Economic Co-operation and Development) published the results of Indonesia's PISA
rating ranking survey in 2018 with details, reading ranked 72 out of 77 countries, mathematics ranking
72 out of 78 countries and science ranking 70 out of 78 countries [7].

Based on the results of the 2019 reading literacy activity index results and the results of the 2018
Indonesia PISA rating survey which is classified as low, it is necessary to have maximum efforts in the
field of learning in schools through: (1) the application of an appropriate learning model based on the
scientific discovery approach; (2) teachers must be able to make evaluation tools based on scientific
literacy; (3) provide an opportunity to be independent in exploring scientific problems in the surrounding
environment; (4) train students to think rationally in solving problems.

2. Literature Review

2.1. 21" Century Learning

The development of the world today is marked by advancements in science and technology. Human
resources in the 21% century and the industrial era 4.0 began to be replaced with technology, for that
skills must be possessed by humans must follow existing developments that refer to the use of science
and technology, especially the application of sophisticated technology in the form of applications that
provide the need to facilitate human survival.

The skills needed by school graduates in order to excel and compete in the community are increasing
their selling power, working ability, and being ready to become good citizens. 21st century learning
demands the readiness of students who are able to face global economic competition, so they must have
4 core skills, namely knowledge work, thinking tools, digital lifestyles and learning research [8].
Everyone must have critical thinking skills, digital literacy knowledge and skills, information literacy,



media literacy and master information and communication technology [9]. Some of these opinions
implement that 21st century learning, teachers and students in schools, lecturers and students in higher
education are required to have the abilities and skills according to the demands of the curriculum.

The delivery of 21 century education must always be adaptive to changing times. SISDIKNAS Law
2003 Number 20 in article 3 states, the purpose of national education is the development of the potential
of students to become people of faith and devotion to God Almighty, to have noble, healthy,
knowledgeable, capable, creative, independent, and become democratic citizens and responsible [10].
Indonesian National Education must be directed to form people who have the abilities, skills and abilities
needed to maintain their identity.

The 21% century national education paradigm consists of: (1) science-oriented education; (2)
education is accompanied by the cultivation of noble attitudes; (3) education must meet frontliners
(prioritizing) knowledge at every level; (4) instilled a spirit of independence; (5) convergence of
knowledge; (6) pay attention to aspects of diversity; (7) education for all; and (8) monitoring and
evaluation [11]. In order for education to be achieved it is necessary to change the model of education
in the future, namely the student-centered learning process, the teacher is only a facilitator, team-based
learning, actively investigating, towards the real world context, typical behaviors empowering the rules
of engagement, towards a networked environment, stimulation in all directions, multimedia and
cooperative tools.

2.2. Science Literacy in Science Learning

At the end of the 1950s, scientific literacy began to be known in various circles. According to the
Ministry of Education and Culture, scientific literacy is the ability to shape human behavior and
character to care for and be responsible for themselves, society, and the universe [3]. Meanwhile,
DeBoer states that scientific literacy is needed by students in learning, regardless of whether they will
become scientists or not [12]. Emphasis on scientific literacy in this opinion means not only
understanding or knowledge of scientific concepts and processes, but also being directed so that
someone can participate and make decisions in social and cultural life.

Students' literacy abilities are grouped into two, namely less developed literacy and more developed
literacy [13]. Meanwhile, according to Holbrook & Rannikmae, independence in science learning is a
component of scientific literacy attitudes, scientific thinking skills, curiosity, and critical thinking skills
[14]. Graber (in Holbrook & Rannikmae) describes a competency-based model of scientific literacy
(Figure 1) which is the result of the intersection between what is known (consisting of scientific
competence and epistemological competence), what is assessed (including ethical competence), and
what can be done (including learning competence, social, procedural, and communication competence)
[14].

| What do people know? What do people value?

- Subject
Competence

Epistemological

- Learning Competence
- Social Competence
- Prosedural Competence
- Communicative
Competence

Figure 1. The Graber model for scientific literacy



Natural Sciences began to be known and applied in learning from the 1800s. According to
McCormack, the broad science curriculum issues are divided into 4 periods, namely (1) in 1860-1920
called the beginnings period; (2) 1920-1957 was called the utilitarian / textbook period; (3) 1857-1978
was called the first revolution in science education; and (4) 1980 until now is called the second
revolution in science education [15]. Students in learning Natural Sciences in 1920-1957 are done by
reading about science, with the hope that through this method Natural Sciences can be learned quickly
called the utilitarian / textbook year. This method has now begun to be abandoned. The science education
revolution was first initiated by Russia with the creation of the first satellite. America reviews science
learning programs including content and human resources. Pergereran IPA education first revolution
outlined in Table 1.

Table 1. The shift in science education in the first revolution

From To
Textbooks are the main source of The main source of knowledge is laboratory
information data
Technology is included in the natural Emphasis on pure science
science category
Presented briefly several topics of natural Fewer topics are presented in more depth
science
Laboratory activities are used to verify Laboratory activities are used to collect data
concepts in textbooks and find concepts
Deductive thinking is used to get the right Inductive thinking is used to get temporary
answer answers that make sense
Memorize and learn from discourse Investigation and inquiry

Source: McCormack (1992:21) [15]

Science education in the second revolution arises due to several inhibiting factors in the first
revolution. One consequence is the emphasis of content on pure science which causes the application of
natural sciences in real life to be less noticed. This revolution gave rise to a new taxonomy in science
education. Given the issue and shift in science education, the term scientific literacy was already in the
first revolution, but its development began in the second revolution by developing a scientific literacy-
based curriculum sponsored by the American Association for the Advancement of Science (AAAS).

The science curriculum is only applied to provide facilities for continuing study in tertiary institutions
or having a career in science in the past, so that it is less relevant to the social and community fields.
The descriptive of scientific literacy is a shift that is only designed for learning science understanding
specifically for future scientists and is turned into for the whole society. One reason is that only a few
students will be producers or producers of new scientific knowledge, and all students are consumers or
users of scientific knowledge and information.

For this reason, some countries choose the content and depth of science in the curriculum by adjusting
the needs of students who will help develop scientific literacy and provide a strong understanding to
continue a career in the field of science. This problem eventually led to the development of curriculum
in the United Kingdom which resulted in the Twenty First Century Science Curriculum Model with an
emphasis on scientific literacy. Students who have a career will or experts in the field of science can
choose additional science or additional applied science [16]. The enactment of the curriculum is
designed to improve the quality of science learning activities leading to scientific literacy. Monkman
presents an overview of key components of the science curriculum by developing scientific literacy as
a consideration of other countries developing curriculum [17].

The application of scientific literacy in Indonesia has started in the 2006 curriculum and was refined
in the 2013 curriculum which is conceptually based on competency. Graduates Competency Standards
(GCS) of the Natural Sciences group in the 2003 curriculum have a relationship with how to find out
about nature systematically, meaning that Science does not teach mastery of a collection of knowledge



in the form of facts, concepts or principles but is a process of discovery. So, learning is directed through
scientific discovery or inquiry activities. SKL in the 2006 curriculum is translated into Core
Competencies (KI) in the 2013 curriculum, which is divided into 3 aspects, namely KI-1 and KI-2
(attitude aspects), KI-3 (aspects of knowledge), and KI-4 (aspects of skills). The 2013 curriculum uses
a scientific approach consisting of 5 activities (SM), namely observing, asking, exploring, associating,
and communicating. Some literatures call the scientific approach the same as the inquiry approach. So,
the 2013 curriculum has accommodated the development of science literacy for students.

Referring to the components of scientific literacy delivered by Graber et al., core competencies in
the 2013 curriculum have led to the achievement of students' scientific literacy [18]. If the 2013
curriculum is mapped in the scientific literacy model, then KI-1 and KI-2 are what components are
assessed, KI-3 includes what components are known, and KI-4 is a component of what is done. This
indicates that all core competencies are in the category of scientific literacy models in the 2013
curriculum.

2.3. Science Literacy Evaluation Instruments

Several factors cause the low scientific literacy of students according to Angraini [19] and Sukowati et
al,. [20] namely the tendency that the learning process does not support students in developing scientific
literacy abilities. The assessment process that is commonly done in schools also causes the low position
of Indonesia in the PISA study because students are not accustomed to working on questions using
discourse. According to students, literacy tests are more difficult than the usual exam questions given
by the teacher. Sukowati et al,. obtained an average level of student scientific literacy in each school
less than 50 (low category) [20].

The PISA publication illustrates that the overall literacy rate of Indonesian students is low. Scientific
literacy skills differ if the test is carried out in a smaller scope. Especially considering that the prevailing
curriculum in Indonesia was developed referring to the conditions in the education unit, the potential
and regional characteristics, the social and cultural conditions of the community and the conditions of
students, so that it affects the learning aspect, namely scientific literacy. The development of a scientific
literacy measurement tool can be adjusted to the subjects to be seen as scientific literacy, so that the
terms physics literacy, biological literacy and chemical literacy emerge. Literacy learning practice is
certainly integrated with proper assessment to see the quality of the learning being carried out. Given
the large number of resources used with the concept of literacy and the resulting products, authentic
assessment can be an alternative in literacy learning [21].

Understanding literacy as expressed by experts, it can be believed that literacy has a direct
relationship with learning. The development of students in the world of education that to become a
literate is absolute, both in cognitive, affective, and psychomotor mastery. Mastery of the three domains
of educational goals is the ideal achievement of someone who follows an educational program to have
the ability and apply it to the community environment. The basic concept of literacy in an educational
perspective is the mastery of abilities in the form of literacy discourse, education, or educated individuals
who can lead a social life.

The introduction of literacy does not only emphasize grades, but also as an effort to foster students'
love of text, so that children learn the nature of written language. The introduction of literacy from an
early age is very beneficial for children, as a provision for future life. In accordance with the opinion of
Heckman (in Musfiroh) that learning about reading is a basic right owned by children because to achieve
success in school formally and in non-formal education is required to master literacy [22]. Lots of
evidence shows significant implications of achieving literacy, not only for individuals in personal life
but also for social life.

Scientific literacy in the world of Indonesian education has not been optimally implemented, even
the educational policies implemented tend to perpetuate the tradition of saying. Libraries in several
schools have not created a literacy condition for students because the shape, type, and number of books
contained therein are still very limited. Media for pouring written ideas by students is also not sufficient
for literacy creation efforts in the educational environment.



The practice of literacy learning always integrates with evaluation to see the quality of the learning
activities carried out. The number of resources used with the concept of literacy and products, then
authentic assessment can be an alternative in learning literacy. Authentic assessment is closely related
to many things done or known by students [23]. The purpose of authentic research is to measure the
skills and abilities of various contexts that reflect situations and conditions in the real world when those
skills are used. Authentic assessment emphasizes performance measurement to do something and is the
application of science that students have mastered theoretically.

The success of students studying science literacy can be seen from the value obtained in the
implementation of the test which results are used as evaluation material for teachers. This statement is
in accordance with Education Assessment Standards through Permendikbud 2016 Number 23 which
states, assessment is the process of gathering and managing information to measure the achievement of
learning outcomes with the aim of monitoring and assessing the process, monitoring learning progress,
remedial or continuous improvement [2]. Each assessment requires instruments to be measured
achievement, one of which is a test.

Assessments made by teachers in schools are limited to those determined by the government in the
implementation of the curriculum, namely cognitive, affective, and psychomotor assessments. Whereas
scientific literacy skills are included in the affective assessment or attitude category. Therefore, scientific
literacy skills and tests as measuring instruments are objects, namely students, so we need tests that have
good quality. PISA (2012) states, the development of scientific literacy measurement tools involves
three aspects, namely the content aspect (science knowledge), the process aspect (science competence),
and the context aspect (science application). The content aspect of science refers to the key concepts of
science to understand natural phenomena and their changes through human activities. Science process
refers to mental processes when answering questions or solving problems. While aspects of the context
of science refer to situations of daily life as land for the application of processes and understanding of
scientific concepts [24].

Measurement of scientific literacy is needed to determine student understanding of science concepts
that have been learned, so we need an instrument of scientific literacy. Although scientific literacy
instruments already exist that can be adopted from international research such as PISA, they are
generally accepted. Given the diversity of deficiencies in achieving scientific literacy skills, it needs to
be developed in a small scope. Table 2 follows the science literacy test grid.

Table 2. The grid of scientific literacy tests for high school students in East Java, the subject of energy

No. Indi(;ator Ds:rivation Problem Indicator Question
Science Literacy Number
1. Recall and apply appropriate Students can nominate a water uptake process at a micro 1
scientific knowledge hydro power plant
Students can emphasize the function of the water wheel 2
Students can emphasize the function of a belt or pulley 4
Students can emphasize the transmission function 5
Students can mention the tools used to produce electrical 3
energy from motion energy
Students can name a tool that can be used to convert AC 6
voltage into DC
Students can affirm the definition of the photoelectric effect 7
on solar cells
2. Identify, use and produce Students can identify devices that function to store electrical 8
clear models and energy in solar cells
representations
3. Make and justify correct Students can identify the components of solar power plants 9
predictions Students can identify renewable natural resources 15
Students can identify environmentally friendly renewable 16

energy sources that are widely available in Indonesia




Indicator Derivation

Question

No. . . Problem Indicator
Science Literacy Number
4.  Make a correct hypothesis ~ Students can predict the electricity needs of a household 10
Students can predict the area of solar panels needed by a 11
household
Students can predict the electrical power needed by a 12
household
Students can predict the level of reliability of a Solar Power 14
Plant
Students can predict renewable energy categories 17
Students can justify the characteristics of natural resources 19
that can not be renewed
Students can justify several sources of energy can be extracted 20
from various minerals
5. Explain the potential Students can consider efforts 13
implications of scientific which can be done to increase the voltage and increase the
knowledge for the ability of the current generated by a number of solar cells
community Students can consider environmentally friendly biogas energy 18

sources in rural areas

3. Research Methods

The research method used is descriptive quantitative without giving treatment and using written tests
for data collection. The test question used is a science content test on the physical aspects of scientific
phenomena of energy teaching material. The object of research is achievement of scientific literacy in

senior high school.

The study was conducted in several senior high schools in East Java province with a population of
class XII science students using a purposive sampling method for sampling including selected schools,
namely MAN 2 Jember, SMAN 1 Lumajang, SMAN 1 Pandaan, SMAN 1 Prambon Nganjuk, MAN 2
Madiun City and SMAN 1 Kediri in the even semester of the 2019/2020 school year. The stages of data

analysis are as follows:

o Calculating the score of each student with the provisions of the correct answer score of 5 and the

answer score of 0.

e Calculate the percentage of grades per student by the formula:

P=%x100%

P = percentage of value obtained

N score obtained
M = maximum score

e Calculate the average percentage of each school using the formula:

Score total

Average value = ————  x 100%

Total students

e The percentage results are converted using a scale of 5.

Table 3. Categories of percentage of student achievement in
science literacy

Interval Kategori
86% — 100% Very high
76% — 85% High
60% — 75% Medium
55% —59% Low

<54 Very low

(1

)

(Sources: Modifikasi Purwanto, 2013) [25]



4. Results and Discussion

Based on the average value of the whole school obtained vary. The average value of the whole item
items from the six sample schools was 58.80% on a 100% scale. Each school successively scored
57.71% (low) MAN 2 Jember; 58.68% (low) SMAN 1 Lumajang; 59.29% (low) MAN 2 Kota Madiun;
58.43% (low) SMAN 1 Pandaan; 57.78% (low) SMAN 1 Prambon Nganjuk; and 60.93% (low) of
SMAN 1 Kediri. The results obtained indicate the scientific literacy ability of high school students in
East Java on the aspect of content is still low as shown in Table 4.

Table 4. Results of senior high school students' scientific literacy skills in East Java

Man Percentage of
Research Samples Respongents Average \g/alue Category
MAN 2 Jember 70 57,711% Low
SMAN 1 Lumajang 68 58,68% Low
MAN 2 Madiun City 78 59,29% Low
SMAN 1 Pandaan 67 58,43% Low
SMAN 1 Prambon Nganjuk 72 57,78% Low
SMAN 1 Kediri 75 60,93% Low
Overall Average 58,80% Low

Student answers indicate that the level of student understanding of basic concepts of science is still
low or weak, so students are less able to apply and interpret data, even though the form of the problem
is simple. The cause of the low ability of students to express the content of the given discourse and
interpret data in the form of images, tables, diagrams and other forms of presentation. In addition, there
are limitations in the ability of students to express their thoughts in written form, reasoning ability,
accuracy in reading is still low, and students are not accustomed to connecting information in the form
of text and then express it in the form of new expressions to answer the test questions given.

Science literacy in learning is new to students so it requires a long process to get students accustomed
to be able to titrate. Supporting the availability of adequate teaching materials and school facilities such
as laboratories, the availability of a collection of books in the library, adequate internet networks and
the skills of teachers managing learners are basic needs to improve the ability of scientific literacy [26].

PISA survey results in 2018 showed that the value of Indonesian students' scientific literacy is in the
low category. Factors that influence the low ability of scientific literacy in Indonesia according to
Huryah et al., due to the average ability of students to be limited to the ability to remember and recognize
scientific knowledge, have not been able to link sharing scientific topics, and are not accustomed to
applying complex concepts and abstract [27]. Meanwhile, according to Ekohariadi, factors that influence
the low scientific literacy because students have not been able to answer difficult questions, teachers
have not made learning tools based on scientific literacy learning as well as student background factors
(interests, intensity of learning and attitudes) towards low science [28]. This study identified the factors
that influence scientific literacy of 15-year-old students with 5330 junior high school students, 926 MTs
students, 2638 senior high school students, 240 MA students, and 1513 students in vocational schools
in Surabaya, East Java Province.

Research on the profile analysis of the need to develop cognitive literacy instruments for high school
students conducted in Madiun, East Java Province by Novitasari & Handhika, states that the
development of existing instruments in general is still focused on targeting junior high school students
with a general scientific context, whereas measurement of scientific literacy, especially in the field of
physics is still not optimal so it is necessary to further develop cognitive instruments of scientific literacy
of high school students especially physics that meet standards and quality [29]. The results of research
conducted by Aryani et al., in Batu City, East Java Province also resulted in low scientific literacy skills
[30]. The ability of scientific literacy studied is the domain of knowledge and domain of competence
that in both domains shows a percentage of less than 50% so that it can be stated that the scientific
literacy ability of students is relatively low.



Other supporting research which also concluded the literacy ability of students in East Java in the
low category was conducted by Rizkita et al., with a sample of students of SMAN 4 Malang East Java
Province class X in the 2015-2016 academic year with 68 student respondents [31]. The results of data
analysis showed that the students' initial literacy abilities were relatively low. Based on the results of
tests conducted obtained an average low percentage of 52%. This study is a preliminary study of quasi-
experimental research to find out the strategies that are thought to affect the ability of students' scientific
literacy. Faizah & Shofiyah conducted a study in urban and rural schools in Sidoarjo Regency, East Java
Province which concluded that overall scientific literacy of students in urban and rural schools was
relatively low [32]. Some contributing factors are: (1) the test material has never been studied so that
students have difficulty in answering the questions given; (2) students are not accustomed to working
on questions that use discourse, (3) teachers are less accustomed to implementing learning processes
that support students in developing scientific literacy.

The ability of scientific literacy is still low according to Sari ef al., can be improved by the use of
appropriate learning models [33]. This statement is supported by Yuliati which states, the ability of
scientific literacy can be improved by applying learning models that prioritize the development of
attitudes, ideas and process skills that emphasize the scientific discovery approach so as to increase
enthusiasm, interest, motivation and curiosity about science [34]. Applying appropriate and effective
learning models can be used to improve scientific literacy. Rakhmawan et al., used inquiry-based
scientific literacy learning, using a quasi-experimental method with counterbalanced design to see the
effect of increasing students' scientific literacy abilities [35]. The instruments used in this study were
multiple choice test observation sheets, questionnaires and interview sheets. The measured aspects of
scientific literacy include aspects of science content, context, processes and attitudes. The results
obtained that the design of learning that has been designed turned out to be suitable for the development
and improvement of students' scientific literacy, in addition to their motivation to learn, understanding
and curiosity about science also increases.

Asyhari & Clara's research involving X MIA students in SMA Negeri 1 Baradatu aims to see the
effect of learning levels of inquiry (LOI) on increasing scientific literacy [36]. The method used is a
quasi-experimental design with the type of matching only pretest-posttest control group design.
Sampling uses purposive sampling where the experimental class uses LOI learning and the control class
uses conventional learning. The instruments used were tests and observation sheets. The test instrument
consisted of 8 items, while the observation sheet was used to determine the feasibility of the student and
teacher learning model. The results showed that there was a significant influence on the application of
LOI learning to scientific literacy compared to conventional learning. This research is supported by
Arief & Utari, which shows the results that the application of science learning with the LOI model has
a significant improvement in the three aspects of scientific literacy, namely aspects of content,
procedural, and epistemic knowledge [37].

Research Rusilowati et al., was conducted by developing science textbooks based on scientific
literacy. This research development was carried out by analyzing the needs, developing the theme of
textbook development, testing the validity and readability of the books that had been developed. The
subjects in this study were students in grades VII, VIII and IX, using descriptive analysis techniques to
test the validity and readability with the t test to see the effectiveness of the use of textbooks. The results
showed that the textbooks developed were effective in improving students' scientific literacy abilities
[38]. Supported by research Haristy et al., which concluded that learning based on scientific literacy
provides an increase in learning outcomes, student activities and scientific literacy abilities [39].

Research Afriana et al., uses integrated project-based learning Science, Technology, Engineering,
and Mathematics (STEM) which aims to investigate the effect of gender on science literacy through
Project Based Learning (PjBL) learning. The results obtained from this study are that groups of men and
women both experience an increase in the ability of scientific literacy [40]. Whereas research by Ismail
et al., looked at the effectiveness of using STEM-based virtual laboratories in increasing scientific
literacy with gender differences using independent-samples t-test analysis and calculated the size of the



effect size found that there was an increase in science literacy in female and male classes, meaning that
the use of STEM-based virtual laboratories can improve students' scientific literacy [41].

Efforts made by Safitri et al., in research aimed at looking at the implementation of students'
scientific literacy learning and students' responses to the scientific approach resulted in very good
learning with a scientific approach, with N-gain scores of the results of the pretest and posttest increase.
Students respond well to the approach used. The results show that a scientific approach can improve
scientific literacy skills [42]. Hasanah et al., used a writing to learn approach in her research to improve
scientific literacy in Bandung district SMPN in class VIII using a quasi-experimental method
(Nonequivalent control group design). Based on the analysis it was found that there was an influence of
the use of the writing to learn approach in increasing scientific literacy in optical material with N-Gain
of 0.32 which showed the use of the writing to learn approach in science learning was effective in
increasing students' scientific literacy [43].

In addition to the effective use of diverse learning approaches and models, in terms of the right
evaluation instruments can also be influential for efforts to increase scientific literacy. As research
Hasana et al., which aims to produce valid and reliable scientific literacy assessment instruments. This
instrument was developed using the ADDIE model which consists of five stages. Subjects treated were
33 students of Class XI MIPA B at SMAN 9 Malang. The results found that the assessment instrument
using the ADDIE model can improve students' scientific literacy skills [44].

5. Conclusions and Suggestions

Overall the results of the study indicate the ability of scientific literacy of high school students in East
Java is still low. This gives information for science teachers to be able to improve students' ability to
apply their knowledge by inviting students to try to make scientific problems through daily activities or
events and to provide solutions to these problems by explaining scientifically what has been previously
learned. This effort is carried out so that students increasingly understand that events around them can
be predicted logically using science knowledge (physics).

Suggestions that can be given to science teachers in high schools are: 1) teachers must always provide
motivation about literacy culture during learning; 2) science teachers must give lots of examples of
problems based on scientific literacy; and 3) evaluation tools made by science teachers must also be
based on scientific literacy.

6. References

[1]  World Economic Forum 2015 New Vision for Education Unlocking the Potential of Technology
http://www.weforum.org/WEFUSANew VisionforEducation-Report2015.pdf (accessed on 24
April 2020 at 21.10 WIB)

[2] Peraturan Menteri Pendidikan dan Kebudayaan Nomor 23 tahun 2016 Standar Penilaian
Pendidikan 6 Juni 2016 (Jakarta: Berita Negara Republik Indonesia Tahun 2016 Nomor 897)

[3] Kementerian Pendidikan dan Kebudayaan. 2017 Materi Pendukung Gerakan Literasi Nasional
(Jakarta: Tim GLN Kemdikbud)

[4] Rismaharini 2014 Catatan Lima Tahun Surabaya sebagai Kota Literasi https://www.
jawapos.com/surabaya/15/09/2019/catatan-limatahun-surabaya-sebagai-kota-literasi
(accessed on 27 April 2020 at 22.50 WIB)

[5] Darma S 2019 Focus Group Discussion (FGD). https://www.suarasurabaya.net/kelanakota/
2019/Forum-Literasi-Jatim-Terbentuk-AMSI-Siap-Bersinergi (accessed on 28 April 2020 at
21.15 WIB)

[6] Susetyo B A 2019 Gerakan Literasi Sekolah (GLS) Hardiknas Jatim 2019 https://surabaya.
tribunnews.com/2019/04/23/setiap—tahun—harus—semakin—-melek—literasi—gerakan—literasi—
sekolah(GLS)-hardiknas—jatim—2019 (accessed on 28 April 2020 at 21.35 WIB)

[7] OECD 2019 PISA 2018 Results Combined Executive Summaries Volume I, II & 11l (Paris: OECD
Publishing) pp 17-24


http://www.weforum.org/docs/WEFUSA_NewVisionfor

[8]
[9]
[10]
[11]

[12]

[13]
[14]
[15]
[16]
[17]

[18]

Trilling B and Fadel C 2009 21%* Century Skills — learning for life in our times (San Fransisco:
HB Printing) p 23

Frydenberg M E and Andone D 2011 Learning for 21% Century Skills. IEEE’s International
Conference on Information Society doi: 10.1109/i-Society18435.2011.5978460 pp 314-318

Undang-Undang Republik Indonesia Nomor 20 Tahun 2003 Sistem Pendidikan Nasional
(Jakarta: Lembaran Negara Republik Indonesia Tahun 2003 Nomor 4301)

Badan Nasional Standar Pendidikan 2010 Paradigma pendidikan nasional abad XXI Badan
Standar Nasional Pendidikan Versi 1.0 (Jakarta: Ichtiar Baru van Hoeve) p 43

DeBoer G E 2000 Scientific Literacy: Another Look at its Historical and Contemporary Meanings
and its Relationship to Science Education Reform Journal of Research in Science Teaching
37 582-601

Rahayu S 2014 Prosiding Seminar Nasional Kimia dan Pembelajarannya (SNKP) (Malang:
Universitas Negeri Malang) p 5

Holbrook J and Rannikmae M 2009 The Meaning of Literacy Science International Journal of
Environmental & Sains Education 4 275-288

McCormack A J 1992 Science Curriculum Resources Handbook: A Practical Guide for K-12
Science Curriculum (New York: Kraus International Publications) p 66

Millar R 2008 Asia-Pasific Forum on Science Learning and Teaching Taking Scientific Literacy
Seriously as a Curriculum Aim 9 1-18

Monkman D 2011 Science Curriculum Review Report (British Columbia: British Columbia
Ministry of Education)

Graber W P, Nentwig, Becker H J, Sumfleth E, Pitton A, Wollweber K and Jorde D 2001
Scientific literacy: From theory to practice Research in Science Education-Past, Present, and
Future (Nederland: Kluwer Academic Publisher) pp 61-70

Angraini G 2014 Prosiding Mathematics and Science Forum 2014 (Semarang: Universitas
Pendidikan Indonesia) pp 161-170

Sukowati D, Rusilowati A dan Sugianto S 2017 Analisis Kemampuan Literasi Sains dan
Metakogntif Peserta Didik Jurnal Physics Communication 1 253-265

Pratiwi S N, Cari C dan Aminah N S 2019 Pembelajaran IPA Abad 21 dengan Literasi Sains
Siswa Jurnal Materi dan Pembelajaran Fisika 9 34-42

Musfiroh T 2012 Konferensi Internasional Kesusastraan XXII UNY-HISKI (Yogyakarta: UNY)
pp 221-230

Nurgiyantoro B 2011 Penilaian Otentik (Y ogyakarta: Gadjah Mada University Press) p 23

OECD 2013 PISA 2012 Assessment and Analytical Framework: Mathematics, Reading, Science,
Problem Solving and Financial Literacy (Paris: OECD Publishing) p 18

Purwanto M N 2013 Prinsip-Prinsip dan Teknik Evaluasi Pengajaran (Bandung: Remaja Rosda
Karya)

Kurnia F dan Fathurohman A 2014 Analisis Bahan Ajar Fisika SMA Kelas XI di Kecamatan
Indralaya Utara Berdasarkan Kategori Literasi Sains Jurnal Inovasi Dan Pembelajaran Fisika
143-47

Huryah F, Sumarmin R dan Effendi J 2017 Analisis Capaian Literasi Sains Biologi Siswa SMA
Kelas X Sekota Padang Jurnal Eksakta Pendidikan (JEP) 1 72-79

Ekohariadi 2009 Faktor-faktor yang Mempengaruhi Literasi Sains Siswa Indonesia Berusia 15
Tahun Jurnal Pendidikan Dasar 10 28-41

Novitasari L dan Handhika J 2018 Prosiding Seminar Nasional Kuantum Profil Analisis
Kebutuhan Pengembangan Instrumen Kognitif Literasi Sains untuk Siswa SMA p 522

Aryani A K, Suwono H dan Parno 2016 Pros. Semnas Pend. IPA Pascasarjana UM vol 1(Malang:
UM) p 853

Rizkita L, Suwono H dan Susilo H 2016 Prosiding Seminar Nasional Il Tahun 2016 (Malang:
UMM) p 771



[32]
[33]
[34]
[35]
[36]
[37]
[38]

[39]

[41]

[42]

[43]

Faizah N A dan Shofiyah N 2018 Profil Literasi Sains Siswa di SMP Negeri Perkotaan dan
Pedesaan Science Education Jurnal (SEJ) 2 28

Sari D N A, Rusilowati A dan Nuswowati M 2017 Pengaruh Pembelajaran Berbasis Proyek
terhadap Kemampuan Literasi Sains Siswa Pancasakti Science Education Journal (PSEJ) 2
114-124

Yuliati Y 2017 Literasi Sains dalam Pembelajaran IPA Jurnal Cakrawala Pendas 3 21-28

Rakhmawan A, Setiabudi A dan Mudzakir A 2015 Perancangan Pembelajaran Literasi Sains
Berbasis Inkuiri pada Kegiatan Laboratorium Jurnal Penelitian dan Pembelajaran IPA 1 143-
152

Asyhari A dan Clara G P 2017 Pengaruh Pembelajaran Levels of Inquiry terhadap Kemampuan
Literasi Sains Siswa Jurnal Pendidikan Sains 6 87-101

Arief M K dan Utari S 2015 Penerapan Levels of Inquiry pada Pembelajaran IPA untuk
Meningkatkan Literasi Sains Siswa SMP Jurnal Pendidikan Fisika Indonesia 11 117-125

Rusilowati A, Nugroho S E dan Susilowati M E 2016 Development of Science Textbook Based
on Scientific Literacy for Secondary School Jurnal Pendidikan Fisika Indonesia 12 98-105

Haristy D R, Enawaty E dan Lestari I 2013 Pembelajaran Berbasis Literasi Sains pada Materi
Larutan Elektrolit dan Non Elektrolit Di SMA Negeri 1 Pontianak Jurnal Pendidikan dan
Pembelajaran 2 1-13

Afriana J, Permanasari A dan Fitriani A 2016 Penerapan Project Based Learning Terintegrasi
STEM untuk Meningkatkan Literasi Sains Siswa ditinjau dari Gender Jurmnal Inovasi
Pendidikan IPA 2 202-212

Ismail I, Permanasari A dan Setiawan W 2016 Efektivitas Virtual Lab Berbasis STEM dalam
Meningkatkan Literasi Sains Siswa dengan Perbedaan Gender Jurnal Inovasi Pendidikan I1PA
2 190-201

Safitri A, Erman dan Admoko S 2016 Pendekatan Saintifik untuk Meningkatkan Literasi Sains
SMP Jurnal Pendidikan Sains 4 1-7

Hasanah U, Sinaga P dan Tarigan D E 2017 Penggunaan Pendekatan Writing to Learn dalam
Meningkatkan Literasi Sains Siswa SMP pada Materi Cahaya dan Alat Optik Jurnal
Pendidikan Fisika dan Keilmuan 3 89-95

Hasana I, Saptasari M dan Wulandari N 2017 Pengembangan Instrumen Penilaian Kemampuan
Literasi Sains Siswa Kelas XI Materi Sistem Ekskresi dan Koordinasi di SMAN 9 Malang
Jurnal pendidikan Biologi 8 52-56



