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Abstract: Identification of Scientific Literacy of Elementary School Students in Central
Lampung District. Objective: Identify scientific literacy skills of elementary school students that
can be actualized in the form of local government policies. Method: This descriptive study involved
36 schools with a total of 380 Elementary School students in Lampung Tengah District obtained using
purposive sampling technique. Students examined with scientific literacy questions adapted from PISA
(Programs for International Student Assessment) question items and scientific literacy data are analyzed
descriptively. Findings: The research data shows that students who understand concepts of science
are only 16.07%, misconcept are 8.6%, mistaken are 37.5%, and not understand are 37.8%. Elementary
students who understand the concepts of science are still fewin all knowledge categories which are
factual category 16.75%, conceptual 16.08%, and procedural 13.5%. Conclusion: Elementary students’
scientific literacy in Central Lampung is still in the low category.

Keywords: scientific literacy, elementary school students, descriptive study.

Abstrak: Identifikasi Literasi Sains Siswa Sekolah Dasar di Kabupaten Lampung Tengah.
Tujuan: Mengidentifikasi kemampuan literasi sains siswa sekolah dasar yang dapat
diaktualisasikan dalam bentuk kebijakan pemerintah daerah. Metode: Penelitian deskriptif
ini melibatkan 36 sekolah dengan total 380 siswa Sekolah Dasar (SD) di Kabupaten Lampung
Tengah yang diperoleh dengan menggunakan purposive sampling technique. Siswa diuji dengan
soal literasi sains yang diadaptasi dari soal PISA (Programme for International Students
Assessment) dan data literasi sains dianalisis secara deskriptif. Temuan: Data hasil penelitian
menunjukkan bahwa siswa yang paham konsep sains hanya 16,07%, siswa yang miskonsep
8,6%, siswa yang salah konsep 37,5%, dan siswa yang tidak paham konsep 37,8%. Siswa SD
yang paham konsep sains masih sedikit untuk semua kategori pengetahuan yaitu kategori
faktual 16,75%, konseptual 16,08%, dan procedural 13,5%. Kesimpulan: Literasi sains siswa
SD di Lampung Tengah masih dalam kategori rendah.

Kata kunci: Literasi sains, siswa sekolah dasar, penelitian deskriptif.
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 INTRODUCTION
International literacy evaluation conducted

by the OECD (Organisation for Economic Co-
operation and Development) through the Program
for International Student Assessment (PISA)
showed that Indonesian students’ scientific
literacy scores are still low at level 1 and make
Indonesia ranked on 60th out of 72 countries
(Nugrahanto & Zuchdi, 2019). Level 1 criteria
is students can use content and procedural
knowledge to identify simple scientific
phenomena, students can conduct structured
scientific investigations with no more than two
variables (OECD, 2019). The ability of scientific
literacy in each country is different which is
influenced by the country’s education system.
Different countries can implement rational
education reforms based on their own cultural
traditions and social realities using PISA data with
care and prudence (Yang & Fan, 2019).

Most of students in developed countries
achieve high scores at level more than 2 with the
highest criteria (level 6). Whereas the results of
PISA tests for Indonesian showed that students
have not yet reached level 6 and 60% of
Indonesian students are at low and bad level
(Fenanlampir, Batlolona, & Imelda, 2019) while
science is really needed by students in their daily
lives, especially in decision making, critical
thinking, creative thinking, high level thinking, and
solving the problems they face. Students have a
reasonably good content knowledge but
insufficient procedural and epistemic knowledge
therefore they are unable to utilize them in problem
solving activities (Bellová, Melicherèíková, &
Tomèík, 2018). The low PISA score which is
related to students is unusual for high order
thinking skill (HOTS) type of questions which are
dominating in scientific literacy questions that
completed with diagrams, pictures, maps, tables,
and charts (Anagnostopoulou, Hatzinikita, &
Christidou, 2012). Likewise, the learning process
in schools that still has not increased the scientific

literacy of students because it still prioritizes
cognitive outcomes compared to the science
process (Widowati et al., 2017).

Science learning carried out so far tends to
prioritize the completion of discussions of
elementary school science materials for
examinations, not the achievement of students’
products, processes, and scientific attitudes
(Apriani, Sudin, & Panjaitan, 2017). For this
reason, educational reform is needed that
prioritizes scientific literacy starting at the regional
level then students are better prepared to face
science literacy tests, especially if they are
subjected to PISA. In addition, other research
shows that scientific learning can improve
students’ scientific literacy skills in aspects of
competence and knowledge (Asyhari, 2015) and
the use of teaching materials based on scientific
literacy is effective to improve learning
achievement of elementary school students
(Avikasari, Rukayah, & Indriayu, 2018).

The first step that can be done is by
developing a scientific literacy test instrument
which is tested on elementary school students.
Science literacy consists of four competencies
namely explaining phenomena scientifically,
evaluating and designing scientific inquiry,
interpreting data and evidence scientifically, while
the knowledge categories are content, procedural,
and epistemic (Becker, 2015; Gormally,
Brickman, & Lut, 2012). The content fields of
scientific literacy include physical systems, living
systems, and space systems while the context of
the life field consists of three categories: personal,
local/national, and global (Becker, 2015).

Scientific literacy can improved by creative
learning model which students are expected to
be involved in the research process to identify
problems, collect data, and use the data to solve
problems (Jgunkola & Ogunkola, 2013;
Kristyowati & Purwanto, 2019; Ratini, et al.,
2018). Research on scientific literacy usually done
only in one school and collect data separately in
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fields of biology, physics, and chemistry based
on one material topic or the area of expertise of
researchers. For this reason, it is necessary to
compile an integrated scientific literacy instrument
for the three fields carried out in one district which
involved all schools in one district as research
population.

Scientific literacy instruments are needed to
identify students’ scientific literacy that can be
utilized by teachers (Udompong, Traiwichitkhun,
& Wongwanich, 2014), decision makers, and all
education stakeholders as references in planning
programs (She, Stacey, & Schmidt, 2018),
evaluating education policies at the local level,
formulating educational program priorities, and
helping local government to identify the
weaknesses and strengths of education in the
area. However, elementary students’ scientific
literacy data in Central Lampung Regency has
not yet been investigated so it is necessary to carry
out local level scientific literacy tests to identify
student scientific literacy that can be a reference
for local governments to determine program
priorities, especially in science education.

Central Lampung district has a human
development index of 69.73 with the expectation
age of school and the average length of school
that continues to increase from 2014 to 2018
(Ernawati et al., 2019). In addition, South
Lampung Regency has also used an education
program budget of 15.89%, the Primary School
Quality Assurance score of 5.5, and school B
accreditation reached 73.5% (Ernawati et al.,
2019). This is an opportunity to increase student
scientific literacy starting from the regional level
in collaboration with the Educational Institution
and Education Personnel.

 METHODS
Our descriptive research begins with

planning in a group discussion forum with Central
Lampung Balitbangda (Regional Research and
Development) to analyze local goverment needs

related to elementary school students’ scientific
literacy and the results of research needed by the
regional department (Figure 1). This study
explores social problems experienced by a
number of individuals, specific data, analyzes data
inductively, and interprets data descriptively
(Fraenkel, Wallen, & Hyun, 2011). Then a
literature review is conducted to compile scientific
literacy instruments followed by compilation of
questions based on the PISA question criteria
(scientific competence, content, and context) with
the dimensions of knowledge using Bloom’s
Taxonomy (factual, conceptual, and procedural)
(as cited in Darmawan & Sujoko, 2013). The
questions that have been compiled are then tested
for validaty and reliability, the results become a
reference for revising elementary level scientific
literacy questions (Figure 1). The revised science
literacy questions are then used for elementary
school students’ scientific literacy tests in Central
Lampung Regency.

The population of this study is all grade VI
elementary school students in Central Lampung
Regency. The sampling technique uses purposive
sampling with the number of schools sampled
fulfilling the percentage of 15% for each district
in Central Lampung Regency. Schools used as
research samples are 30 public elementary
schools and 6 private elementary schools with a
total of 380 students.

Furthermore, we developed instrument of
scientific literacy consists of 45 questions that
includes 24 basic competences for science
elementary, 3 scientific competencies (explain
phenomena scientifically; evaluate and design
enquiry; interpret data and evidence), 3
knowledge categories (factual, conceptual, and
procedural), 3 content areas  (physical systems,
living systems, earth and space system), and 3
context items (personal, local/national, and
global). Instrument used diagnostic test Two-Tier
Multiple Choice (TTMC) which consist of two
levels, first level is multiple choice question and
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second level is reason for level one answer
(Tüysüz, 2009). Scientific literacy questions were
tested on 30 6th grade students at Bandar
Lampung Elementary School. The results of the
trial instrument were then analyzed to obtain a

reliability score, the difference in the matter, the
level of difficulty, the quality of the distractor, and
the correlation value. Based on the results of the
trial, 15 items were revised following by the
distractor.

Figure 1. The stages of elementary school students’ scientific literacy research

On the research stage, scientific literacy
instrument was given to 380 children from 36
different elementary schools in Central Lampung.
The test result data were analyzed based on the
answers chosen by students for each number of
questions. The types of students’ answers are then
categorized into understanding concepts,
misconceptions, mistaken, and not understanding
concepts (Tüysüz, 2009) in table 1.

Answers Type Explanation Category 
Correct-Correct 
reason 

Student answer correct on the 
first and second stage 

Understanding 

Correct-False reason Student answer correct on the 
first stage and false answer on 
second stage 

Misconception 

False-Correct reason Student answer false on the first 
stage and correct answer on the 
second stage 

Mistaken 

False-False reason  Student answer false on the first 
and second stage 

Not undertanding 

 

Tabel 1. Categories of students’  answers

Data analysis uses percentages that leads
to grouping of the results of students’ scientific
literacy tests so that proper data analysis can be
obtained. Percentages are obtained by dividing
the number of each category of students divided
by the total number of students for each question.
In addition, total percentage for each category
are obtained from total percentage of each
category divided by total question. Next step is



137       Kadaritna et al., Identification of Scientific Literacy of Elementary...

the presentation of data in bar chart and
identifying quality of scientific literacy of
elementary school students in Central Lampung.

 RESULTS AND DISCUSSION
The results of scientific literacy tests in

elementary school students shows only 16.07%
students understand the concepts as shown in
Table 2. Level misconceptions varied from 24
basic competence in science. Other study
showed level misconceptions varied between
concepts and some patterns in level and type of
misconceptions (Thompson & Logue, 2006).
The highest percentage of students who
understand the concept is only 43.88% for
question number 9 (biological material). If viewed
in terms of the questions, question number 9 is in
the level of competence “interprete data and
evidence”, where students are asked to provide
solutions or ways that Ani must do so as not to
get diarrhea again based on explanation
presented on the text. However, the data
presented in text is descriptive so students are
easier to analyze.

The same fact found in Turkey which shows
scores 47.72% of the maximum score in
moderate level of scientific literacy, only a few
number of students to be able to identity the
scientific components of many complex situations
(Ozdem, Cavas, Cavas, Cakiroglu, & Ertepinar,
2006). This shows that teacher still need to
attempt some pedagogical complexities
associated with constructing an understanding of

Category Percentage 
Understanding 16.07 
Misconception 8.61 
Mistaken 37.50 
Not Understanding 37.80 

Table 2. Average percentage of student answers’
categories

scientific literacy in their own class and change
learning strategies which provided investigation,
hypothesis, and verification activities that can be
solutions are inquiry strategies, Argument Driven
Inquiry (ADI) and Science, Technology,
Engineering, Mathematics (STEM) (Herlanti et
al., 2019; Smith et al., 2012).

Meanwhile, the maximum percentage of
students experiencing misconceptions is 34.69%,
that is, in question number 14 (biological material).
If traced, the question number 14 is a type of
question with the competency level “evaluate and
design inquiry”, where students are asked to put
forward their opinions about a condition and
reasons that support their opinions, students must
evaluate whether their opinions are correct and
design reasons that strengthen their opinions.

However, the findings indicate that there are
still many students who experience misconceptions
in expressing their reasons. Misconception
students answer correct but give false reason such
as I will close my nose when people smoke
around me and breath through the mouth; I
stay away from smoke because uncomfortable.
Other research also found the same result 66.2%
of students were able to link science concepts
with other disciplines and were able to write
scientific definitions, but they still experienced
misconceptions and difficulties in understanding
concepts and connecting them with initial
knowledge (Fakhriyah, Masfuah, Roysa,
Rusilowati, & Rahayu, 2017; Thompson &
Logue, 2006).

Furthermore, the maximum percentage of
students who misconcepted was 61.22% in
question number 11 (biological material) and did
not understand the concept was 62.24% in
question number 23 (chemical material). If traced,
question number 11 is a type of question that is at
the level of competence “explain scientifically
phenomena”, where students are required to
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understand and explain a phenomenon or
symptoms of a disease and how to prevent it.
While question number 23 is a type of question
that is at the level of competence “interprete data
and evidence”, where students are asked to
explain the characteristics of a homogeneous
mixture based on pictures that show the mixture.
So, overall the number of elementary school
students who understand the concept still low
because it is less than 50%. The profile of scientific
literacy ability in other studies shows similar
finding, i.e., scientific literacy mastery is still below
60% for all categories (Fu’adah, Rusilowati, &
Hartono, 2017). In addition, teachers in United
Kingdom also found 130 misconceptions such
as stones grow or taller people older than
shorter which children bring to science class
(Pine, Messer, & John, 2016). The students have
been able to analyze or interpret simple data, but
many students tend to get difficulties when
analyzing discourse that contains more complex
data. The number of students who misunderstood
even did not understand the concept was more
than 50%. They have not been able to determine
the label of an event or phenomenon based on
the characteristics of the symptoms indicated.

The maximum percentage of students who
understand the concept is only 25.53%, namely
in question number 2 (biological material). If
viewed in terms of the questions, question number
2 is in the level of competence “interprete data
and evidence”, where students are asked to
provide conclusions based on the data in the
table. So students  feel easier to analyze +such
question. If the average value is taken, then the
average percentage of students who understand
the concept of the whole problem given is only
3.07%. There are no students who understand
the concepts of questions 26 to 45 (physics
material). That is, the private elementary school
students’ understanding about physics material is
very weak.

Meanwhile, the students who experienced
misconceptions were only 17.02%, namely in
question number 3 (biological material). If traced,
question number 3 is a type of question with the
level of competence “evaluate and design inquiry”,
where students are asked to express their reasons
that support their opinions, meaning that here they
must evaluate whether their opinions are correct
and whether their reasons support their opinions.
The percentage is indeed better than the findings
of elementary school students. However, the
results of the analysis of public and private
elementary students lead to a conclusion that the
students still have many misconceptions in the
causal relationship of a phenomenon or event.

Furthermore, the maximum percentage of
students with wrong concepts is 78.72% in
question number 1 (biological material) and not
understanding the concept is 93.62% in problem
number 7 (biological material). Unlike the findings
of public elementary school students, private
elementary school students also have a lot of
problems with biological and chemical material
problems. If traced, questions number 1 and 7
are types of questions that are at the level of
competence “explain scientifically phenomena”,
where in question number 1 students are asked
to provide solutions as an effort to deal with the
problems presented in discourse or stimulus.
While in question number 7, the students are
asked to provide benefits from animal body
anatomy. So, overall the number of students who
understand the concept is still small because it is
less than 30%. They have been able to analyze
or interpret simple data, but many students tend
to find difficulties when analyzing discourse that
contains more complex data. The number of
students who do not understand the concept is
more than 75%. They have not been able to
determine the label of an event or phenomenon
based on the characteristics of the symptoms
indicated. They tend to have difficulty in explaining
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the scientific phenomenon and better at identifying
scientific issue indicators and using scientific
evidence (Wulandari & Sholihin, 2016).

Conceptual understanding of state and
private elementary school students is based on
four criteria understanding concepts,
misconceptions, wrong concepts, and not
understanding concepts. The percentage of
students who understand the concepts in the
factual, conceptual, and procedural problem
categories are shown in Figures 1, 2 and 3,
respectively.

Figure 2. Percentage of public (blue) and private (red) elementary school students’ conceptual
understanding in the factual problem category

Problem number 2 in Figure 2 contains
material about the types of natural resources that
are included in the level 3 (factual knowledge
category). The results indicate that the students
have not been able to compare facts about the
number of population that is more or less.
Question numbers 2 and 3 regarding the types of
natural resources presented fact using animal data
in Lolobata National Planting and level 2 (question
number 3). The results of the analysis of student
answers indicate that learning in schools rarely
presents factual data. Therefore, the students are

not accustomed to reading the tables presented
in the questions. Question number 7 belongs to
level 1 (factual knowledge). The analysis of the
answers shows that the students have not been
able to mention the function of body parts in daily
life. In question number 18 regarding animal
breeding, very few students understand the
concept. Question number 18 is easy because it
belongs to level 1 (factual knowledge), but many
students are wrong in answering it because of
the lack of understanding of the terms vivipar,
ovipar, and ovovivipar.

In problem number 26, the percentage
shows that only a small proportion of students
from the public elementary school understand the
concept of gravity, and even elementary school
students from private schools understand the
concept of gravity. In fact, if traced, the problem
is at level 1 where students are asked to show
their factual knowledge by giving examples of
phenomena related to gravity. That is, students
do not understand the concept of gravity in
relation to facts and phenomena in everyday life.
In question number 28, the results show that none
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of the students from the private elementary school
understood the definition of style. Problem number
28 is the simplest problem that requires students
to recall their memories about the definition of
style. More than half of the total sample has a
misconception about the definition of force. This
indicates that learning science has not directed
students about the concepts and definitions of
styles that students must understand and
remember. While the problem number 29 is still
in the material about force, students are asked to
observe the picture and explain what they
understand about the effect of force on the motion
of objects. None of the students from private
elementary schools understood the concept. In
addition, there were significant differences
between public and private elementary school
students in the concept of understanding concepts

in questions number 28 and 29, the percentage
shown by public elementary school students
showed better results in terms of concept
understanding. This indicates there are differences
in the learning process or learning experience
gained by students.

For questions number 30 and 32, Figure 2
indicates that there are still many public and
private elementary school students who do not
yet understand the types of energy resources both
renewable and non-renewable, and do not yet
understand alternative energy sources. The
possibility that occurs in the learning process is
that students have not been directed to these
materials. Meanwhile, question number 34 in
Figure 4.10 indicates that learning that has been
carried out in public elementary schools around
this material has not been optimally emphasized

Figure 3. Percentage of public (blue) and private (red) elementary school students conceptual
understanding in the conceptual question category

The ability of students in answering question
number 8 in Figure 3 about the human digestive
system which belongs to the level 2 conceptual
knowledge category is almost entirely
incomprehensible to the concept. These results
indicate students do not understand the function
of the digestive organs presented in the form of

images. Figure 3 shows that question number 13
about spinal health material is included in the level
3 conceptual knowledge category. There are only
a few public and private elementary school
students who understand the concept. This shows
students have not been able to analyze common
spinal abnormalities and how to look after them.
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For question number 17 regarding the water
cycle with the level 2 conceptual knowledge
category, there are many public and private
elementary school students who do not
understand the concept. This shows the ability of
students to make predictions using the analogy
of the water cycle with drawings is still not good.
The ability of students to answer literacy tests
number 19 which includes conceptual knowledge
level 2 is also not good. There are still many
students who choose wrong even though the
answers are related to the root function in water
absorption. In addition, question number 23
regarding mixtures included conceptual
knowledge of level 1. However, the results
showed that most elementary students did not
understand the concept. This shows that students
do not yet understand the concept of
homogeneous mixed substances, even though the
questions are already equipped with images of
beaker filled with solution.

If traced in Figure 3, question number 25
contains material about the friction force, where
students are asked to explain the concept of
friction force which is associated with phenomena
that exist in everyday life. Meanwhile, problem
number 27 contains material about magnetic
force. In questions 25 and 26, a significant gap is
found in the concept of understanding concepts.
The diagram shows that public elementary
students have a better understanding of concepts
than private elementary students, because none
of the private elementary students understand the
concept of style. This is supported by a significant
gap in the misconception criteria, where the
percentage of private elementary schools in the
misconception criteria is indeed higher than for
public elementary students. This indicates that
learning science in the material about the style is
not optimal. Problem number 31 contains material
about changing the form of energy. The percentage
of understanding the concept is still low. This

indicates learning in public and private elementary
schools has not yet discussed the changes in the
form of energy associated with their application
in daily life, because if observed, the percentage
of understanding of the concept of public
elementary school students is still quite low.
Problem number 35 contains material about the
properties of light. Understanding the concepts
between public and private elementary students
can be said to be the same. It can be seen that
the percentage of the conceptual understanding
criteria between the two schools is not significantly
different. However, the percentage of the concept
of understanding concepts is still low, so there
needs to be a change in the learning process when
discussing the properties of light. To overcome
this we need interesting learning media that can
demonstrate waves, sound, and light to improve
student understanding (Sudarmani, Rosana, &
Pujianto, 2018).

Question numbers 37 and 38 contain the
same material that is about heat transfer, where
question number 37 is about conduction, while
question number 38 is about radiation. Question
number 37 asks students to give examples of
objects that can conduct heat, while question
number 38 asks students to give examples of
phenomena,  that is, heat transfer by radiation.
The diagram shows that the number of state
elementary school students who understand the
concept is higher than that of the private
elementary school, but is accompanied by the
percentage of the number of state elementary
school students on the wrong concept criteria
which is also higher than that of the private
elementary school. The biggest percentage of the
two types of schools lies in the criteria of not
understanding the concept. This indicates that
learning has not emphasized examples of heat
transfer in daily life. For question number 33
contains material about the properties of sound.
Only a few public elementary school students



understand the concept, while none of the private
elementary school students understand the
concept of the material. The biggest percentage
lies in the criteria of misconception and not
understanding the concept. This indicates that
there needs to be a change in the learning process
and an emphasis on the material. Meanwhile,
Problem number 40 contains material about the
effect of heat on changes in the shape of objects.
The diagram shows that many public elementary
school students understand the concepts of
temperature and heat, although there are still a
few students who experience misconceptions.
However, not in line with the percentage shown
by private elementary students, none of them
understood the concept of the material. Most
elementary students are more misconceptions and
do not understand the concepts. Characteristics
of question number 40 is actually students are
asked to analyze that if an ice is given heat, then
the heat will be used ice to melt in a certain time.
If not enough heat is given, then only a portion of
the ice will melt. That is, there needs to be an
emphasis on the concepts of temperature and heat
in the learning process.

Figure 4. Percentage of public (blue) and private (red) elementary school students’ conceptual
understanding in the procedural question category

Figure 4 shows level 2 that there are only a
few students who understand the concept in
question number 1 which belongs to the category
of procedural knowledge. The questions about
endemic fish conservation that are procedural in
problem investigation cannot be answered by
most of the students. The results of the analysis
of students’ answers to problem number 9 about
diseases of the digestive including procedural
knowledge level 2 shows the ability of students
to maintain health related to the digestive system
which is still not good. Problem number 11
regarding the health of the circulatory system with
the type of procedural knowledge shows the
ability of students who are still lacking in terms of
procedures for maintaining a healthy circulatory
system.

 CONCLUSIONS
Misconceptions identified in every basic

competence in scientific literacy test. The number
of students who misconceptions even did not
understand were more than 50%. The students
have not been able to determine the label of an
event or phenomenon based on the characteristics
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of the symptoms indicated. The overall number
of elementary school students who understand
the concept of science is still low (less than 30%).
Students are able to analyze or interpret simple
data, but many students find difficulties when
analyzing discourse that contains more complex
data. The students have been able to analyze or
interpret simple data but many of them find
difficulties when analyzing discourse that contains
more complex data. They have not been able to
determine the label of an event or phenomenon
based on the characteristics of the symptoms
indicated. The researchers expected that future
studies creatively modify learning model that
suitable for students in Central Lampung district
to enhancement of scientific literacy.
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