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Abstract: Survey of questionnaire-based research was conducted to assess the perspective
of junior high school (JHS) science teachers on scientific literacy in science learning. Four
perspectives for teachers in JHS on scientific literacy were obtained from the research
results of the experiments, namely the reading of scientific texts, scientific knowledge, the

use of science in everyday life and the use of science-based learning tools. The majority of
participants chose the response choice to train all students to apply science learning results
in decision-making on daily life challenges. Thus, JHS Science Teachers in Purwakata
Regency have a variety of scientific literacy perspectives, but there is no perspective that is
considered outside the context of scientific literacy.
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Introduction A wide range of worldwide policy documents

There is no single accepted definition of scientific
literacy; instead, the many characteristics of scientific
literacy discussed in the literature include various
components of scientific inquiry skills, knowledge of
content, and attitudes towards science (Fives, et al,,
2014). Definitions of scientific literacy are growing
because more understanding the nature of science
(NOS) and 21st-century citizenship (Feinstein, 2011).
Norris & Phillips, (2003) have stated that the
reconstruction of scientific literacy more than
scientifically literate can read, write and share science
texts. Scientific literacy has been expanded to include
more than just asking students to know the content of
the sciences (Norris & Phillips, 2003). Instead, students
are asked to apply their scientific knowledge by
critically interpreting information using reasonable
evidence, taking scientific decisions with evidence, and
managing their uncertainty and negotiating ideas with
claims to conflict (Clark & Lott, 2017; Kersten, 2017;
Nam & Chen, 2017).

*Email: indra.budiman@upi.edu

(e.g., Commission, 2000; OECD, 2011) recognized the
important cancellation of the broader goal of scientific
literacy for all secondary school learners. Curriculum
reform attempts have focused on science learning as an
objective not only for scientist education but for the
general public as well. The primary hypothesis of these
efforts is that in industrialized and democratic societies,
as part of active citizenship, the public needs to be
better equipped with science reasoning capabilities to
make informed choices on multiple issues ranging from
climate change to genetic cloning. The inclusion of
subjects such as NOS and the understanding of science
in its socio-cultural context is a particular component of
the push for "scientific literacy for all." Among the
numerous factors proposed as to why scientific literacy
is significant (e.g. Pahrudin, et al., 2019; DeBoer, 2000),
the capacity of lay people to engage with science that
affects their daily life is essential.

The Program survey for the International
Student Assessment (PISA) survey in 2006, which
specifically focused on the study on science, showed
that Indonesian students' literacy skills were still at a
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low level, namely 29% for content, 34% for the process,
and 32% for context. A decade later, in 2016, PISA
reported that Indonesia was still ranked 64th out of 72
participating countries with a score of 403, while the
average score was 493. From the findings, especially in
the context of the application of science, it is evident
that many students in Indonesia cannot associate the
knowledge of science they learn with the phenomena
found in everyday life. The data shows that the
learning objectives of science in Indonesia have not
been satisfactory (OECD, 2006; OECD, 2015).

Science education has a vital role to play in
preparing a scientifically literate citizenry capable of
understanding  the  complicated environmental
problems facing human societies and making well-
informed and evidence-based choices that assist solve
these problems (Sharma & Buxton, 2015). Many factors
in the scientific literacy of students in Indonesia for a
decade are still low compared to other countries, one of
which is the teacher's factor. Some previous studies
stated that suitable curriculum materials can enhance
student knowledge of science and are connected to
changes that educators make in the culture of the
classroom, facilitated by increased curriculum materials
(Debarger, et al, 2016). Science teachers need to
develop a specific “PCK for nature of science,” an
alternative, more comprehensive notion of PCK
(Pedagogical Content Knowledge) for science teaching
is suggested (Van Dijk, 2014). Barnes research results
that knowledge of the nature of science is a critical
component in scientific literacy for secondary school
students (Barnes, et al., 2015). Teachers who teach
science express opinions about teaching into three
groups of themes, namely 1) A Changing World, My
Beliefs, and Tried and True. Teachers with the A
Changing World epistemology believe the evidence is
reliable, and scientific knowledge is generated in
multiple ways and science changes in light of new
evidence. The My Beliefs epistemology reflects that
scientific knowledge is subject to change due to
embedded bias. Science is affected by culture and
religion, and evolution should not be taught in the
classroom. The Tried-and-True epistemology views a
scientific method as an exact method to prove science,
believes experiments are crucial for scientific
discoveries, absolute truth exists in scientific
knowledge, and social and cultural factors can be
eliminated from investigations.

Many previous studies have focused on the
scientific literacy skills of teachers, such as the results of
Rubini's study reported that 20% of teachers have low-
category science literacy skills, moderate-category 65%
and high-category 15% (Rubini et al, 2016). The
standard science curriculum is intended to familiarize
learners in biology, chemistry, and physics with

fundamental ideas. Students, particularly those
interested in biology, may be tempted to correlate
science potential with the capacity for an examination
to maintain and recall data (Nath, et al., 2015).
Importance has been given to promoting educators to
participate in scientific critical written and oral
discourse activities that support the SWH strategy and
are vital characteristics of scientific literacy (Hand, et
al., 2018). The pre-service science educators are usually
positive about the notion of science and technology,
and the perception is consistent with the literature, so
educators are showing that they are learning about
science and technology (Ekici & Aydogdu, 2014). Not
only do learners experience the issue of low scientific
literacy, but the professors of science, which is a
significant element of the teaching process, are still not
satisfactory (Rubini, et al., 2017).

The difference between this research and
previous studies is the difference in focus and
methodology used. Based on the context of previous
research, the focus of this research is the perspective of
Middle School Science Teachers on scientific literacy in
science learning. The purpose of this study was to
investigate the perceptions of junior high school science
teachers on scientific literacy in science learning. The
results of this study can be used as recommendations
for the continuous professional development activities
of junior high school science teachers about the
knowledge and application of science literacy in
learning in science class.

Method

This study uses a qualitative approach with a
survey method. The descriptive analysis focused on the
participants' answers. The participants in this study
were junior high school science teachers in Purwakarta
Regency, West Java Province. All participants usually
hold meetings in the Teacher Science Forum (MGMP
Purwakarta District). This study is estimated to be 16
weeks until all required data is collected.

Based on data from the website of the Ministry of
Education and Culture of the Republic of Indonesia
(http:/ /niep.data. kemdikbud.go.id) in the Purwakarta
Regency area, there are 113 junior high schools or
equivalent with 132 total science teachers. In this study,
96 science teachers were willing to become participants.
Of the total 96 participants, the number of female
participants was almost three times the number of male
participants. The following are the profile of
participants reviewed by sex, age category, formal
education background, professional training ever
attended, teaching experience and workload per week
in the science subject.
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Table 1. Participant Profile

Gender Age Formal Education ?ro'fegsional Teach?ng Workload Classes
raining Experience per Week
Male =22 Under 25 Years Old =  Physics Education = Trained =82.30%  1-5 Years =27.10% <23 =41.70%
3.10% 16.70%
Female =74  25-29 Years Old = Biology Education = Not Trained = 6-10 Years = 24-30 = 58.30%
19.80% 40.60% 17.70% 18.80%
30-39 Years Old = Chemistry Education 11-15 Years= >31 =0%
36.50% =3.10% 20.80%
40-49 Years Old = Science Education = 16-20 Years
28.10% 4.20% =16.70%
50-60 Years Old = Physisc = 0% Up to 20 Years =
12.50% Biology = 8.30% 16.70%

Chemistry = 2.10%
Others = 25%

The data collection technique used in this study
was using a questionnaire. Some questions in this
questionnaire were adapted from the research results
by Sarkar & Corrigan, (2013). This questionnaire is
structured into three parts: alternative response type
questions, rating type questions, and open-ended
questions. The questionnaire was made in the form of
Google Form to facilitate data collection, especially data
accuracy, and reduce paper use (Rasdiana, et al., 2016).

Analysis of the data used in this research is
inductive thematic analysis. The goal is to identify
patterns or find themes through data (Braun & Clarke,
2006). This thematic analysis method is very effective
for finding the patterns of phenomena and how they
occur (Fereday & Muir-Cochrane, 2006). There are three
stages of thematic data analysis, namely: 1)
Understanding data, 2) Arranging code, and 3) Finding
themes (Heriyanto, 2018). For data that has been
collected through a questionnaire, open-ended type
questions in the form of scientific literacy concept data
written by the teachers were analyzed thematically,
grouped according to the theme. Data through

questionnaires alternative response type questions,
each response is calculated based on alternative
answers and then made a percentage. In contrast, data
is taken through instruments rating type questions,
grouped into four attitude scales: always, often,
sometimes and rarely, with scores in sequence 4, 3, 2,
and 1.

Result and Discussion

Data from the results of this study include
participant opinion data about the objectives of science
learning, data on participant perceptions of scientific
literacy, and participant attitude data as data for the
triangulation process. Based on closed questionnaire
questions about the purpose of science learning in
junior high schools, participants were given two
choices that reflected the two science learning
objectives—Table 2 about participants' opinions about
the purpose of science learning in junior high school.

Table 2. Science Learning Objectives in Junior High School School According to Participants

No  Learning objectives Frequency  Percentage (%)
1 Make all students able to apply science learning outcomes in everyday life 66 68.80
2 Building the basics of scientific knowledge as a provision for students in advanced 30 31.20

studies at a higher level

Most participants (68.80%) chose the answer
option 'making all students able to apply science
learning outcomes in everyday life. In comparison,
some participants (31.20%) chose the answer option
'building the basics of scientific knowledge as a
provision for students in further studies at a higher
level'. Most participants perceive that learning science
needs not only knowledge of content but also
knowledge of procedures and epistemic knowledge
(Kind & Osborne, 2016). One of the school activities
that become the miniature of applying science learning

outcomes in everyday life can be through science fair
projects. Students can experience the process of
developing and completing a student-driven
investigation for a science fair that engages students in
the scientific practices envisioned by curriculum
document (Koomen, et al., 2018). So teachers are
expected to adopt the curriculum-where -current
curriculum materials are specifically modified-can
provide a significant strategy for teacher leaders in
schools and districts to promote improvements in
classroom practice in line with the framework vision
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(Debarger, et al., 2016). The curriculum allowed
students to move beyond academic achievement to
position themselves as transformative thinkers. As
transformative intellectuals, students proved
complicated thinking about problems related to science
and social justice, cultivated their dedication to their
original societies and cultures, and established
credibility as knowledgeable local youth in science. So
Teachers can engage with science education as a
catalyst for social transformation (Morales-Doyle,
2017).

To understand the concept of scientific literacy,
participants filled out an open questionnaire to describe
their conceptions of scientific literacy in their own
words. The themes that emerge from participant

Table 4. Attitudes of Participants to Science Learning

written responses are presented in Table 3, along with
their frequency and percentage.

Table 3. Themes of the Concept of Science Literacy
According to Participants

No Themes Frequency Percentage (%)

1 Read text related to science 15 15.60

2 Have an understanding of 25 26.00
science

3 The use of science in 45 46.90
everyday life

4  Source of science learning 11 11.50

Table 4 shows the data on the attitudes of science
learning participants derived from the results of the
attitude scale instrument used as a comparison in the
triangulation process.

No  Aspects of Teaching Practice

Average Score

1 Teachers teach science material associated with examples in students' daily lives. 3.41
2 Teachers explain science applications in everyday life. 3.20
3 The teacher encourages students to be involved in class discussions about the experience of applying 3.01
science material in life.
4 The teacher encourages students to learn science from various learning resources, including 3.19
newspapers, magazines, TV, enrichment books, radio, internet, etc.
The teacher exemplifies science based on students' interests and talents. 2.68

Based on Table 3, four major themes arise from
participant responses as perceptions of scientific
literacy. The theme of 'the use of science in everyday
life' appears as the most frequent, namely 45 times or
46.90%. Examples of written responses to this theme are
as follows: Scientific literacy is the application of
children to understand the scope of natural science by
exploring from various sources and can be applied in
daily life (Teacher No. 89). Another example, in my
opinion, scientific literacy is the ability of students to
apply learning outcomes to problems that occur and
draw conclusions from the evidence. This is done so
that students better understand and can make decisions
and changes that occur in nature through human
activities (Teacher No. 82). Scientific literacy is a way to
understand science and to apply and apply it to the
benefit of society (Teacher No. 3).

From the participant responses about scientific
literacy, almost half stated that scientific literacy is the
use of science in everyday life. This is following the
choice of the goal of the teacher's science learning,
which is more than half of 68.80%, stating that science
learning in junior high school is a learning process so
students can apply science learning outcomes in their
daily lives. Participant's perceptions were reinforced by
his attitude towards science learning, with an average
of 3.41 participants almost always teaching science
material associated with examples in students' daily

lives (note Table 4). Participants' perceptions of
scientific literacy are in line with the results of research
by In the development of scientific literacy, it is
prioritized to reform the school curriculum in terms of
teaching science issues related to the interests and daily
lives of students (Schulte, 2014).

The theme of the concept of scientific literacy
from participants' responses "having a scientific
understanding" has a frequency of 25 or 26%. This
theme has the second-highest frequency. The following
is an example of a participant's written response to
scientific literacy: Scientific ability in order to
understand the Universe (Teacher No. 8). Science
literacy, in my opinion, is the capital to build a good
future useful and useful for future life (Teacher No. 15).
Science literacy, in my opinion, is able to understand,
read, understand and explore more about science and
matters relating to science (Teacher No. 30).

The responses to the theme are related to the
answer choices in science learning goals, namely
'building the basics of scientific knowledge as a
provision for students in advanced studies at a higher
level'. They assume that scientific literacy is the ability
to understand science. The ability to grasp science is the
capital to continue education to a higher level or
become capital to be used in daily life; in other words,
the results of science learning are not necessarily
implemented in daily life but must be understood first.
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This is reinforced by the attitude of participants to
science learning that often explains the application of
science in everyday life (Table 4). The exciting thing is
the response of Teacher No. 15. In response, the teacher
emphasizes morality or values. This agrees with
Chowdhury (2016) that with the rapid advancement of
science and technology, the increasingly complex social
change of society requires teachers who teach ethics,
morals, values, character to their students in facing
future challenges. Because moral is an abstract thing for
students, the teacher must identify implicit metaphors
in students’ science language; they will better
understand students’ ideas (Daane, et al., 2018).

Regarding teacher responses with the theme
‘having a scientific understanding', there are some
teachers who respond that scientific literacy is an
activity of reading books related to science. The theme
groups of participants' responses, "reading texts related
to science', have a frequency of 15 or 15.60%.
Participants in this theme think that understanding
science must first read books related to science. The
following is an example of participants' responses to
scientific literacy, which is perceived as an activity of
reading books related to science: I think science literacy
is reading science-related knowledge books. (Teacher
No. 92). Another example, science literacy is reading
science from textbooks or the surrounding world.
(Teacher No. 83). This participant's perception is
reinforced by his attitude, which often encourages
students to learn science from various learning sources,
including newspapers, magazines, TV, enrichment
books, radio, internet, etc. (Table 4). This participant's
perception can be implemented by reading various
genres of text relating to science because the variety of
text genres in science classrooms reveal opportunities
to use them in hands-on, minds-on science (Faller,
2017). So scientific teachers should be encouraged to
include scientific literature in reading activities in the
classroom. Scientific literature generates
epistemological reading results that are more useful
than popular scientific literature and scientific literature
(Braun & Niickles, 2014).

The fourth theme of the last participant written
responses, namely 'science learning sources', has a
frequency of 11 or 11.50%. Following is an example of
participant responses. Science literacy is as a resource
person, benchmarking guide, or as a reference (Teacher
No. 1). Science literacy is the use of various media such
as books, environment, technology and others as a
source of learning science education (Teacher No. 63).
Science literacy is all knowledge information about
science that is obtained by students from all learning
resources, both in the form of text, practical activities,
derived from teachers, books, information media

networks both in schools and the environment (Teacher
No. 69).

From these responses, the teacher considers
science literacy to be a source of learning science. This
is related to the previous theme; namely, scientific
literacy is a reading activity. Reading resources can be
in the form of textbooks, practical exercises, the
internet, and the surrounding environment. This
participant's perception is related to his attitude
towards science learning, which sometimes participants
exemplify science based on students' interests and
talents (Table 4). One way to implement it is that
teachers can use learning resources such as journalistic
science activities in schools because this can allow
students to assist better them make a meaningful
contribution to government discourse long after
graduation from high school (Polman, et al., 2014).

This survey was put in place for all science
teachers at the junior high school level in Purwakarta
Regency, West Java. But from data obtained there are
25% of participants do not have a formal educational
background, both from science, physics, biological and
chemical education. This means that they have
educational backgrounds for all kinds of study fields.
This needs a profound survey about the competence of
science literacy for those with non-science education,
physics, biology and chemical.

Conclusion

Junior High School science teachers in
Purwakarta Regency have various scientific literacy
perspectives. No perspective is considered out of the
context of scientific literacy. This is because it is
supported by the educational background that has
fulfilled the undergraduate qualifications, and there are
even some teachers who have mastered Masters/S2
qualifications. Regarding the learning practices, the
junior high school science teacher emphasizes to
students the mastery of science material while applying
it to everyday life. This is supported by teaching
experience, which is above five years on average, and
almost all have attended professional training (82.30%).
The perception of the Purwakarta Middle School
Science teacher on scientific literacy is by the
implementation of learning in the classroom. So what
becomes a conception of scientific literacy is manifested
in the teaching and learning process. Although the
perception of the Purwakarta Middle School Science
teacher on scientific literacy and learning practices is
not out of context, the results of the PISA test,
Indonesian students are still at the bottom, so it should
be necessary to strengthen knowledge and practice of
teaching science literacy for teachers to improve

students' scientific literacy competencies. This survey
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also needs to be re-engineered to further explore
science teachers' competence with non-education,
physics, biological and chemical.
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