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science issues. This research is fundamental in determining students'
scientific literacy skills which are an important ability in facing the

challenges of the 21st century. The research method used is qualitative with
a naturalistic design. The subjects of this study were 9 students using
Science Literacy techniques purpossive sampling. The data collection techniques used were
PISA tests and interviews. In addition, science teachers also play a role as
21st Century supporting subjects. The test in this study used a scientific literacy test
adapted from PISA. The test is only on the aspect of scientific competence
with indicators explaining scientific phenomena, evaluating and designing
inquiry approaches, interpreting data and evidence scientifically.
Meanwhile, interviews were conducted in an unstructured manner. Data
analysis used Miles and Huberman's model, namely data reduction, data
presentation, conclusion and verification. The results showed that students
had an average scientific literacy ability of 76.85 in the "good" category"
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INTRODUCTION

Education is one of the basic needs for every individual (Hidayati et al.,2021).
Education also plays an important role in creating new generations of a nation, especially in
facing the challenges of the 21st century. The existence of education is expected to be able to
produce individuals who are literate towards science and technology (Azrai et al., 2020). This
technology has become the hallmark of the 21st century. The 21st century is indeed different
from the previous century. The 21st century makes the world grow faster with technology.
The relationship between countries and other countries is also getting closer so that there is a
change in the way of life. The changes that occur are of course inseparable from development
technology. This development requires people to be able to compete and adapt by improving
the quality of human resources (Pertiwi et al., 2018). Each individual is expected to be able to
understand technology and be wise in using it to balance the development of science and
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technology (Pertiwi et al., 2018). Wise in use is realized by using technology for the learning
process, facilitating human activities and making new innovations. Technological
developments that occur are basically carried out to improve the quality of life and welfare of
modern society. Therefore, every individual needs to be equipped with the ability to use
technology and make decisions in everyday life because this is related to the role of each
individual in society and carrying on life.

One of the signs of the 21st Century is the occurrence of a comprehensive
transformation that starts from an agrarian society to an industrial society and then to a
knowledge society (Soh, Arsyad & Osman in Pratiwi et al., 2019). The development of the
21st century is also marked by the progress and demands of the times. Progress has occurred
in various aspects of life, especially regarding technology. This can be seen from the
existence of technology that has begun to replace human resources, so that the skills that
individuals now have must develop and are not like the skills of the past (Pratiwi et al., 2019).
In addition, these skills are also given to students while still at school. The main skills that
students must have in the face of the 21st century are learning and innovation skills,
mastering media and information, and life and career skills (Abidin in Yuliati, 2017)First,
learning and innovation skills, which means that students have skills in solving problems,
communicating, collaborating, thinking creatively and innovating. Second, mastering the
media and information means that students have skills in using information media and
technology in everyday life. Furthermore, life and career skills mean that students have skills
in adaptation, independence, flexibility, initiative. socializing, productive and responsible
(Yuliati, 2017). These three skills are made into a scheme with the name rainbow 21st
century knowledge skills.21st century knowledge-skills rainbow (Trilling and Fadel in
Pratiwi et al., 2019).The main goal of education in the 21st century is to prioritize
paradigmlearning namely learning to think logically and rationally, learning to solve
problems, be independent, character building, and being tolerant and participating (Yuliati,
2017).

Educational policy trends in the 21st century are oriented towards scientific literacy
skills in science education as transferable outcome (Fives in Pujiati, 2019)Science Report
Forum 2008 also stated that one of the important issues in science education is scientific
literacy which aims to create a science-literate young generation (Fesham in Narut & Supradi,
2019). Individuals who are "literate” in science will have the ability to apply scientific
concepts, scientific processes, scientific attitudes and scientific values in making decisions
and interacting with other people and their environment. In addition, it is also able to
understand the correlation between being able to properly understand the interrelation
between science, technology and society in the context of world development, including state
and economic development (National Teacher Association in Dwiyanti & Rahayuni, 2019).
Quality science education certainly has an impact on the development of a country. Science
education also directs students to carry out a deep learning process (Bagasta et al., 2018).
This learning will train students in constructing their own knowledge (Wulandari & Sholihin,
2016). This is because in the deep learning process students will do a thinking process and
find information from what is being learned. Students who have the ability to understand
scientific facts, the relationship between science, technology, technology and society in the
context of world development, including state and economic development (National Teacher
Association in Dwiyanti & Rahayuni, 2019). Quality science education certainly has an
impact on the development of a country. Science education also directs students to carry out a
deep learning process (Bagasta et al., 2018). This learning will train students in constructing
their own knowledge (Wulandari & Sholihin, 2016). This is because in the deep learning
process students will do a thinking process and find information from what is being learned.
Students who have the ability to understand scientific facts, the relationship between science,
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technology and society, and being able to implement their knowledge in solving problems in
real life is called a scientific literacy society (Bond in Pratiwi et al., 2019). Scientific literacy
is a basic skill that is important for every society. In accordance with the World Economic
Forum in 2015 regarding the determination of basic skills, namely literacy in literacy,
numeracy, digital literacy, financial literacy and cultural literacy and citizenship
(Kemendikbud in Pratiwi et al., 2019).

The topic of scientific literacy is interesting to discuss, especially regarding the
objectives of science education in schools (Pujiati, 2019). Scientific literacy has also become
a term that is widely used as an important ability that every citizen in modern society must
have (Hidayah et al., 2019). The first person to use the term scientific literacy was Paul de
Hart Hurt from Stanford University who stated that scientific literacy means understanding
science and applying it in people's lives (De Boer in Dwiyanti & Rahayuni, 2019). Scientific
literacy comes from the Latin language, namelyliteratus means letters, literate letters or
educated and scientia which means having knowledge. Literally literacy comes from the
wordliteracy which mean literate literacy or literacy movement (Echols & Shadily in Pratiwi
et al., 2019). Scientific literacy is a knowledge and understanding of scientific concepts and
processes that individuals use in making decisions and participating in the fields of state,
culture and economy (Holbrook & Rannikmae, 2007).

According to AAAS (American Association for the Advancement of Science) with
"Project 2061", scientific literacy as the capacity to use scientific knowledge, identify
questions and draw evidence-based conclusions in order to understand and help make
decisions about the world and human interactions with the environment (Narut & Supradi,
2019). Meanwhile, PISA (Program for International Student Assessment) stated that
scientific literacy is the ability of individuals to engage with problems related to science by
using scientific ideas, as reflective citizens (OECD, 2019). Science literate people are willing
to engage in reasoned discourse about science and technology which requires the ability to
explain phenomena scientifically, evaluate and design scientific inquiry, and interpret data
and evidence scientifically (OECD, 2019). Scientific literacy does not only focus on
understanding scientific concepts but on the ability of individuals to make decisions and
participate in social life using the principles of science. PISA (Program for International
Student Assessment) assess the characteristics of students' science as a scientific investigation,
awareness that science and technology form a material, intellectual and cultural environment,
and participate in science issues (Dwiyanti & Rahayuni, 2019). Given the importance of
scientific literacy, efforts to educate people to have scientific literacy is the main goal in any
science education reform (De Boer in (Pratiwi et al., 2019).

OECD (Organization for Economic Cooperation and Development) is an international
organization that focuses on the development of the world of international education. 1997,
the OECD periodically conducts the International Student Assessment Program or Program
for International Student Assessment (PISA) every three years (Bagasta et al., 2018). PISA
aims to evaluate the results of the education system related to the learning achievement of
students. In addition, PISA is carried out to help the government not only understand but also
increase the effectiveness of the education system (Narut & Supradi, 2019). PISA findings
were also used to: (a) compare the reading, math and science literacy of one country's
students with other participating countries; and (b) understand the strengths and weaknesses
of each country's education system (Thomson & De Bortoli, in (Ekohariadi, 2009). One of
the assessments carried out by PISA is scientific literacy. Indonesia is one of the countries
participating in the assessment. However, the results obtained are still not satisfactory. The
results of the PISA scientific literacy assessment tend to be far from the standards set, even
from year to year Indonesia has also experienced a decline.
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Based on PISA data (Program for International Student Assessment) The scientific
literacy skills of Indonesian students are also still below the average when compared to
international average scores and in general are at the lowest measurement stage of PISA
(Toharudin in Yuliati, 2017). Indonesia’s PISA ranking in 2000 was ranked 38 out of 41
countries with a score of 393. In 2003 it was ranked 38th out of 40 countries with a score of
395. In 2006 it was ranked 50th out of 57 countries with a score of 393. In 2009 it was ranked
60th out of 65 countries with a score of 383. In 2012 from position 54 to position 64 out of 65
countries with a score of 382. In 2015 it was ranked 69 out of 76 countries with a score of
403. Finally, in 2018 Indonesia was ranked 62 out of 71 countries with a score of 389 (Narut
& Supradi, 2019). This shows that the scores of Indonesian students on scientific literacy
skills are still far below the international standard scores set by the OECD institution (Yuliati,
2017). Indonesia's average score, which is still relatively low, also shows that students in
Indonesia are largely unable to analyze and apply concepts to solve a problem. Students are
very good at memorizing, but are still less able to use the knowledge they have. The
phenomenon that occurs is that the willingness of students to read and write is still lacking
(Hasasiyah et al., 2020). Indonesia's average score, which is still relatively low, also shows

that students in Indonesia are largely unable to analyze and apply concepts to solve a problem.

Students are very good at memorizing, but are still less able to use the knowledge they have.
The phenomenon that occurs is that the willingness of students to read and write is still
lacking (Hasasiyah et al., 2020).

The low mastery of scientific literacy is caused by teachers who do not familiarize
themselves with the learning process by supporting students to develop scientific literacy
(Anjasari in Sujudi et al., 2020). Another factor that causes the low scientific literacy of
Indonesian students based on the PISA assessment is that students have not been trained in
solving questions with characteristics such as questions on PISA. In fact, to improve
scientific literacy, teachers also need evaluation tools based on scientific literacy. Teachers
often ignore scientific literacy-based evaluation tools because they don't understand how to
make these evaluation tools (Fraenkel in Huryah et al., 2017). In addition, other factors such
as background, interests, intensity of learning, Previous research has discussed the
importance of scientific literacy in students, including Rahayu's research which states that
students with underdeveloped literacy skills can solve problems in simple and frequent
situations, while those with more developed literacy abilities are able to solve new problems
in complex situations (Saija, 2019). This shows that scientific literacy skills can affect
students in solving problems. Students' scientific literacy skills can be known by
doingassessmentt or appraisal. Assessment in science learning activities is needed to
determine the scientific literacy skills of students (Muhammad et al., 2018). Evaluation of
scientific literacy is used to formulate policies that can support the creation of competitive
natural resources in the era of globalization, this is evidenced by OECD, 2004 that scientific
literacy is indispensable in modern society (Sujudi et al., 2020). In addition, evaluation can
also be used as a reference for improving the quality of education and learning that has
previously been carried out.

The results of observations by researchers at the research location indicate that the
laboratory room is inadequate even though the laboratory is an important room for practicum
activities. During the interview process, the science teacher also added that the laboratory
was still in the process of being repaired so it could not be used. Science teachers also do not
understand scientific literacy and its application in science learning. Based on this
background, it is necessary to conduct a study on the scientific literacy skills of students at
MTs N 2 Ponorogo. Science literacy skills are focused on competency aspects. This research
is expected to be a preliminary description about scientific literacy skills in making decisions
about learning programs.
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METHODS

This type of research is qualitative research with a naturalistic design conducted at
MTs N 2 Ponorogo in the 2020/2021 school year. The subjects of this study were 9 students
of class IX C with the techniquepurpossive sampling on the basis of consideration of the
highest score after completing the scientific literacy test. Data collection techniques in this
study were tests and interviews. The research instrument used was scientific literacy
questions adapted from PISA and unstructured interview guidelines. The measured scientific
literacy skills are competency aspects then analyzed according to indicators. The test
questions consisted of 6 essay questions then tested in class IX-C for 1 hour. This question is
in accordance with the indicators of scientific competence aspects, namely explaining
scientific phenomena, evaluating and designing inquiry approaches, interpreting data and
evidence scientifically. The test results are then categorized into 5 namely very good, good,

enough, less and very less based on the following table (Purwanto in Muhammad et al., 2018).
Table 1. Category of students' science literacy ability

Category Score
Very good 86 — 100
Good 76 — 85
Enough 60-75
Less 55 -59
Very Less <54

After the scientific literacy test, interviews were conducted with students and teachers
as supporting subjects. The data analysis was carried out using the Miles and Huberman
model on the student answer sheets and the results of the interviews. Data analysis was
carried out by data reduction, data presentation and drawing conclusions (Sugiyono in Faizah
& Shofiyah, 2018).

RESULT AND DISCUSSION

This research was started on Friday, March 4, 2021 by giving 6 questions of scientific literacy
to students. The duration used is 1 hour to complete the science literacy test adapted from
Program for International Student Assessment (PISA). The scientific literacy test was tested
on 27 students of class IX-C at MT s N 2 Ponorogo. Then the 9 students with the highest
score were taken. The results of students' scientific literacy abilities are as follows.

Averange
I 76,85

Interpreting data and evidence scientifically 1778
I 77,

Evaluating and designing inquiry approaches,
& ghiNg INqUITY app I 33,33

Explaining scientific phenomena 69,44

0 10 20 30 40 50 60 70 80 90

Very less MLless MEnough M Good MVerygood

Picture 1. Science literacy test results
Based on Picture 1 it can be seen that the scientific literacy skills of students have an
average score of 76.85 in the "good" category. This score is obtained from the average results
of scientific literacy indicators, namely explaining scientific phenomena, evaluating and
designing inquiry approaches and interpreting scientific data and evidence. Overall there
were 2 students with an average score of 96.7 in the "very good" category, 2 students with an
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average score of 83.33 in the "good" category, 4 students with an average score of 66,67 and
75 in the "enough™” category. "And 1 student in the" very less "category. The indicator with
the highest average score is evaluating and designing an inquiry approach, namely 83, 33
categorized "good" indicates that students have been good at evaluating or conducting
research using inquiry or scientific approaches. Then the indicator interprets the data and
evidence scientifically, namely 77.78 with the "good" category, indicating that students both
interpret data in graphical form into words and into other forms and the indicator explains
scientific phenomena, namely 69.44 with the category "enough "Shows that students are
sufficient in explaining a scientific phenomenon.

On indicators explaining scientific phenomena, students are expected to be able to
explain, connect and predict a particular case (Novili et al., 2017). Overall the average score
of students in this indicator is 69.44 in the "enough" category. These results indicate that
students are quite capable of explaining scientific phenomena but not optimally. Less optimal
scientific literacy skills of students are certainly caused by several factors that affect the
achievement of scientific literacy skills (Wulandari & Sholihin, 2016). The indicator
explaining this scientific phenomenon is done by giving students questions about scientific
literacy tests regarding the phenomenon of bird migration. Students are given pictures and
scientific texts as an introduction to understanding this phenomenon. Then students are asked
to predict factors that can cause inaccurate calculations of migratory birds. One of the results
of the students' answers is as follows.

Ada Weberuga {ak tor NNy mebud erhitangn (elawan edk
Q\:c\\‘qk/ seqecti j(kc\ Youtangy yany \)(’r\’hftj\\'(xt,i meluwatt ja-
\as /-« kpluas jc\\uf ,wigragi i sy 31k Dut i ras

Vagran

Picture 2. Results of students' answers

Based on Picture 2, it can be seen that students make predictions about the possibility
of calculating migratory birds inaccurate, one of which is the migration of birds carried out in
a different path or out of the previous route. Students also provide a scientific term for this,
namely "Vagrant Migration". This answer shows that students have been able to predict one
of the factors that causes the inaccurate calculation of migratory birds, namely migration to a
different path. In addition, the emergence of a scientific term regarding "Vagrant Migration"
also shows that students have curiosity so that they are active in seeking information about
other scientific matters through books, the internet or other learning sources. In line with
what Muhammad stated that curiosity will make students try to find, find, and conclude
natural problems that students find in everyday life (Muhammad et al., 2018). Learning that
is able to raise students ‘curiosity regarding the topic and encourage students' enthusiasm to
solve the problems presented by the teacher is considered capable of building science process
skills which are part of the aspects of scientific literacy competencies (Wulandari & Sholihin,
2016). Curiosity will make students continue to find out what they don't know. By finding out
students will get a lot of information, new knowledge and add to the insight students have
(Silmi & Kusmarni, 2017).

Seeing that this indicator is in the "enough™ category, of course, a strategy is needed
to improve it. The strategy that can be done is to use the right method at the time science
learning. One of them is approachscientific by making observations, seeking information and
conducting experiments. In line with Safitri's research results which state that science
learning applies an approachscientific can improve students' scientific literacy skills (Narut &
Supradi, 2019). This scientific approach can be done by carrying out practicum activities in
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the laboratory. However, laboratory facilities in several schools are still inadequate. This was
also stated by the Science Teacher 1X-C as follows.

“....Practicum is often yes but it is constrained by the laboratory room. The room is
inadequate so that the teacher who will do the practicum learning can take the
laboratory equipment to bring it to class"

Based on the results of the interview, it can be seen that the science teacher has made
an effort to carry out practicum activities but is constrained by inadequate space. However,
the solution is carried out by bringing practicum tools in class and carrying out practicum
activities in class. Even though the practicum can be carried out, the tools that are carried are
certainly limited so that the practicum activities will be less than optimal.

On indicators of evaluating and designing an inquiry approach, students are expected
to be able to evaluate and carry out scientific investigations in a particular case (Novili et al.,
2017). Overall the average score of students in this indicator is 83.33 in the "good" category.
These results indicate that students are good at evaluating and designing inquiry approaches.
The indicator of evaluating and designing an inquiry approach is carried out by giving
students a scientific literacy test regarding the case of the phenomenon of the collapse of the
bee colony. Then the question is related to the bird population. The existence of a case, of
course, students must know the variables related to these two things and provide an
explanation. One of the results of the students' answers is as follows

WAr b Lt ey e\

Picture 3. Results of students' answers

Based on Picture 3, it can be seen that students are able to know the variables related
to the relationship between the collapse of the bee colony and the bird population, namely the
existence of "pollination”. Students also explained that bees eat nectar, while birds eat seeds
on sunflowers. Bees also play a role in the pollination process which later produces seeds. If
the bee dies (bee colony phenomenon), it will have an impact on the bird population because
the seeds will decrease so that the bird is short of food. Some students still answer "No*"
because they focus on the text about bee colonies and do not know whether it is related to
bird populations. Indicators evaluating and designing an inkuri approach do need deep
understanding and a scientific or inquiry approach such as finding related variables, things
that must be measured and what actions must be taken so that the data obtained is accurate
(Awara, 2019). This can be trained in the science learning process.

One of the science lessons that support this indicator is project-based learning or PjBI
which focuses on project development. In line with Raehanah's research which states that
PjBL learning can affect students' scientific literacy skills as seen during the project creation
process and presenting projects that have been made (Raehanah et al., 2020). The PjBL
learning model also trains the skills and performance of students who have learned concepts
and theories in everyday life to obtain new discoveries (Rahmawati, 2020). This certainly
supports the indicators of evaluating and designing an inquiry approach in conducting
investigations and project-based learning activities.
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“....The material that makes the product is for example biotechnology. Usually
children make conventional biotechnology applications such as tempe, tape, etc. In
addition, the children also made plant breeding products and presented them to the
class"

Based on the results of the interview, it can be seen that the science teacher has carried out
project-based learning or Project Based Learning (PjBL) as in the material of biotechnology
and plant propagation. Learning activities are carried out by making biotechnology products
such as tempeh and practicing plant breeding such as grafting. After the product is made, it is
taken to school and presented. The application of PjBL in learning certainly makes students
more trained in scientifically designing products and evaluating things related to these
products.

On indicators of interpreting data and evidence scientifically, students are expected to
be able to analyze, interpret data and make conclusions from certain cases (Novili et al.,
2017). Overall the average score of students in this indicator is 77.78 in the "good" category.
These results indicate that students are good at interpreting data and scientific evidence.
Indicators interpret data and evidence scientifically by giving students scientific literacy
questions about the topic storage CO2. Students are given graphs regarding carbon storage
and scientific texts then students are asked to interpret the data on the graph. As for one of the
results of the students' answers is as follows.

Picture 4. Results of students' answers

Based on Picture 4 it can be seen that students have interpreted it data on the graph by finding
two main variables, namely sea depth and effectiveness storage CO2. This is also explained again in
the next sentence states that the deeper (the depth of the sea to store CO2) hence the storage term is
very long or more effective. On indicators interpret data and evidence scientifically, students will
always be asked to change one form of representation to another (Novili et al., 2017). For example, in
the form of graphics to the form of words or words to the form of tables or pictures. In line with
Millar, who stated that the characteristic of scientific literacy is when students ask questions, discuss,
make observations, analyze data and read scientifically based texts (Millar, 2006). Interpreting
graphs is not easy because students must have other abilities. As stated by Bunawan, the use
of graphics in problem processing or interpretation requires several abilities such as being
able to visualize the solution to a problem, summarize data, interpret the relationship between
various variables, make predictions and draw conclusions (Bunawan et al., 2015).

In this indicator, 5 out of 9 students have been able to interpret the data on the chart well even
though 4 of them are still not. This is of course influenced by various factors, one of which is the
practice of solving questions in the form of graphs, tables or pictures in the learning evaluation. The
following are the results of the interview with the science teacher.

"....If the online evaluation uses the CBT Computer Based Test). Face to face sometimes uses

a quiz, pre-test or post-test. Sometimes also collaborate so you don't get bored. Usually at the

end of the chapter there is also a test"

Based on the results of the interview, it can be seen that the science teacher habitually
exercises questions regularly, especially at the end of the subject matter chapter and during daily
learning by doing quizzes, pre-test or post-test. Apart from being a form of evaluation, this is also
done to train students in working on questions in a certain form.
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CONCLUSION

Based on the research that has been done, it can show that the literacy skills of students in
the competency aspects of the highest average score are on scientific indicators and the
inquiry approach approach, while the lowest is on indicators of explaining scientific
phenomena. Overall, students’ scientific literacy skills have an average score of 76.85 with
the "good" category, indicators that explain scientific phenomena still need to be improved,
especially in science learning with a scientific approach.
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