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Abstract: Science literacy is critical for every student to master because it can train students' ability to think critically,
solve problems, and understand scientific phenomena in everyday life. This study aims to describe the initial science
literacy skills of students in Surabaya junior high schools. This research design is a survey design with data analysis
techniques used descriptive quantitative, namely by analyzing the average percentage of 3 indicators of science literacy
competencies, including 1) explaining phenomena scientifically, 2) evaluating and designing scientific investigations, and
3) interpreting data and evidence scientifically. The research instrument consisted of 9 science literacy test questions
adopted from the 2015 PISA science literacy test. The subjects of this research were the 8th-grade students of Labschool
UNESA 1 Surabaya Junior High School, consisting of 99 students, 44 male and 55 female students. The results showed that
the indicators of evaluating and designing scientific investigations and interpreting data and evidence scientifically obtained
a moderate category with an average of 42% and 41%. The Indicator of explaining phenomena scientifically still requires
additional training because it is included in the low category with an average of 40%. This is due to students' inability to
analyze information, conclude, and link theories with tangible phenomena. Based on the study results, it can be concluded
that grade VI1II students in Surabaya Junior High Schools have moderate science literacy skills with an overall average

percentage of 41%.
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Introduction

Science literacy is critical for every student to
master because it involves understanding the basic concepts
of science [1], the ability to interpret data [2], the ability to
problem-solve [3], and critical thinking [4]. Science literacy
has rapidly evolved beyond the ability to read and digest
scientific information; it also includes the capacity to
understand and implement scientific concepts in everyday
life [5]. Science literacy skills can help students solve
problems as a basis for making decisions based on scientific
considerations [6]. In addition, science literacy skills can
also enable students to follow and understand social and
environmental issues that occur in everyday life more
deeply [7]. However, students' science literacy skills are
still relatively low and require more attention [8].

The data obtained by PISA (Program for
International Student Assessment) shows junior high school
students have low science literacy skills. In 2018,
Indonesia's PISA score was ranked 70th out of 78 countries,
with an average of 396. In 2022, the ranking rose to 56 out
of 81 countries, but the score dropped to 383 [9]. Students'
lack of understanding shows that students' ability to
understand and apply science concepts is still not optimal.
Several previous studies have revealed that students'
science literacy skills are still below the expected standards,
so appropriate efforts are needed to improve them [11]. The
results of research conducted at SMP Muhammadiyah 2
Taman show that students' science literacy skills are in the
low category, with an average percentage of 37% [12]. The
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research at SMP Negeri 35 Palembang revealed that the
learning had not improved students' science literacy skills
[13]. A more interactive and engaging learning model is
considered to help students understand scientific concepts
concretely [14]. In addition, presenting material that relates
to real phenomena in the surrounding environment can help
students connect theory with everyday life [15]. The
application of this ability is essential in life. Thus, students
are more skilled in systematically observing, analyzing, and
explaining scientific phenomena, which is the essence of
science literacy [16].

Based on the explanation above, there have been
many studies on the four aspects of students' science
literacy and the factors that cause it. However, studies
rarely focus on students' science literacy skills at the junior
high school level because this ability is more commonly
associated with higher education levels. Therefore, the
researcher is interested in conducting a study entitled
"Profile of science literacy skills of junior high school
students in Surabaya" to determine the category of students'
science literacy as well as the achievement of each indicator
of science literacy competence of grade VIII junior high
school students in Surabaya. It is hoped that teachers can
utilize this information as a reference to assess and improve
the quality of science learning in schools.

Research Methods

This research design uses a survey design. The
science literacy instrument was adopted from the valid

S. N. Hidayati and S. N. Hidayati, “Profile of Science Literacy Skills of Junior High School Students in Surabaya City”, J. Pijar.MIPA, vol. 20,

no. 1, pp. 162-167, Jan. 2025. https:/ /doi.org/10.29303 /jpm.v20i1.8318



https://doi.org/10.29303/jpm.v20i1.8318
mailto:sitihidayati@unesa.ac.id

Jurnal Pijar MIPA

PISA questions in 2015, which consisted of 9 multiple-
choice questions. The instrument has been adapted to 3
aspects of science literacy competence, namely on
indicators: 1) explain phenomena scientifically, 2) evaluate
and design scientific investigations, and 3) interpret data
and evidence scientifically. Each competency aspect
indicator consists of 3 items. The subjects of this study
were students of class VIII SMP Labschool UNESA 1
Surabaya with a total of 99 students, consisting of 44 male
students and 55 female students.

The data analysis technique used is quantitative
descriptive analysis. It analyzes all students' answers on
each aspect of science literacy competence and then
presents them as percentages according to the category
[17]. The results of the study were processed using the

following formula:

-F
P—N X 100%

Description:

P = percentage of answers

F = Number of correct student answers

N = Total Number of students

The data obtained were then interpreted into the percentage
of science literacy categories shown in Table 1.

Table 1. Categories of Science Literacy Skills

Percentage (%) Category
X >80 Very High
60 <X <80 High
40 <X <60 Medium
20<X <40 Low
0<X<20 Very Low
[17]

Results and Discussion

The answers that the students have collected are then
analyzed using descriptive quantitative methods to
understand their science literacy skills. The results of the
analysis are presented in Table 2.

Table 2. Average score of science literacy indicators

Sub Variables 1) 2) 3)
Mean 1.21 1.25 1.23
Median 1 1 1
Mode 1 1 1

Standard Deviation 0.77 0.86 0.80
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Figure 1. Percentage of Students' Science Literacy Ability
Results

Based on Figure 1, it can be seen that seven students
obtained an average percentage of 7%, which was included
in the very high category, 18 students received an average
percentage of 18% in the high category, 41 students
obtained an average percentage of 41% in the medium
category, 26 students obtained an average percentage of
26% in the low category, and seven students obtained an
average percentage of 8% in the very low category.

The study's results indicate that there are still obstacles
to understanding science concepts, both in terms of learning
methods [18], access to learning resources, and individual
factors such as motivation and interest in science [19]. The
low percentage of students in the very high category is also
a concern because good science literacy is essential for
mastering science at a higher level. To further understand
the factors that influence students' science literacy results,
the categorization of students' science literacy based on
gender can be shown in Table 3.

Table 3. Students' Science Literacy Results by Gender
Gender

Male Female Category
2 5 Very Low
9 17 Low
22 19 Medium
6 12 High
3 4 Very High

Table 2 presents a recapitulation of the student
science literacy test achievement scores. The lowest mean
data was identified in the Indicator of explaining
phenomena scientifically at 1.21 and the highest in
evaluating and designing scientific investigations at 1.25.
Based on the standard deviation, the Indicator with the
lowest level of variation in the data range explains
phenomena scientifically at 0.77, and the highest data range
is evaluating and designing scientific investigations at 0.86.
This shows that students' understanding of the Indicator of
explaining phenomena scientifically is more uniform than
their ability to assess and design investigations. A further
picture of the distribution of students' science literacy skills
can be seen in Figure 1, which presents the percentage of
students by category of science literacy level.

Based on Table 3, it can be seen that in the male
gender, as many as two students are in the very low
category, nine students in the low category, 22 students in
the medium category, six students in the high category, and
three students in the very high category. In the female
gender, five students were in the very low category, 17 in
the low category, 19 in the medium category, 12 in the high
category, and 4 in the very high category.

The difference in science literacy based on gender in
Table 3 shows that female students are more in the high and
very high categories. In contrast, male students dominate in
the medium and low categories. This is influenced by
learning methods, interest, and learning environment [20].
To understand the aspects that need to be improved, it is
necessary to analyze the average achievement of each
competency indicator based on the criteria for interpreting
science literacy scores, as shown in Figure 2.
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Figure 2. Average percentage of each Indicator Based on
Science Literacy Score Criteria

Figure 2 shows that Indicator 1) is included in the
low category with an average percentage of 40%, and there
are two indicators included in the medium category, namely
Indicator 2) and Indicator 3) with an average percentage of
42% and 41%. All indicators of students' science literacy
competency fall into the moderate category, averaging
41%. The analysis results show that some elements of
competence from the science literacy indicators are
sufficiently developed but still require strengthening. The
low level of one of the indicators can hinder the
development of overall competence because science
literacy requires a balance between concept understanding
[21], application, and critical thinking skills [22].

Science literacy refers to an individual's ability to
utilize knowledge about science, technology, and social
issues with a critical thinking approach [23]. The emphasis
on science as a form of knowledge is reflected in
presenting, discussing, and asking questions to review
information related to interrelated facts, concepts,
principles, events, laws, and theories [24]. Students' success
in learning can be measured by their ability to apply the
knowledge gained in everyday life through science literacy
[25]. However, the level of science literacy of students in
Indonesia is still relatively low. Students' science literacy
skills are still low because science learning is often not
linked to everyday life [26], less interactive teaching
methods [27], and the a lack of learning facilities and
resources that support deeper exploration of science [28]. In
addition, the lack of student motivation to connect science
concepts with everyday life is also a factor that contributes
to low science literacy [29].

The results of research conducted at SMP Labschool
UNESA 1 Surabaya indicate that the ability to explain
phenomena scientifically is in the low category. The low
competence of students in this aspect is caused by the lack
of learning experiences that train students to understand and
describe a phenomenon using scientific concepts [30].
Following previous research that has been conducted,
interviews with teachers show that in the learning process,
students receive more material passively without being
allowed to connect concepts that have been learned with
real phenomena [31]. So, students struggle to explain the
cause-and-effect relationship in a scientific event [32]. In
addition, teachers rarely ask questions that encourage
students to think critically and relate science concepts to
everyday life [33]. Learning focuses more on memorizing
theories than deeply understanding an event. The lack of
ability to explain a phenomenon based on scientific
concepts results in students tending to repeat information
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without understanding the underlying principles. Learning
evaluation should test the extent to which students can
remember theories and encourage students to apply and
relate various scientific concepts in explaining phenomena.
Students with good science literacy skills can understand an
event, tell it to the appropriate theory, and explain it
logically and systematically [34]. Therefore, science
learning must be designed to provide experiences that help
students develop skills in explaining phenomena based on
the science principles they have learned.

Based on the study results, the ability to evaluate
and design scientific investigations is included in the
moderate category. Students' abilities in this Indicator have
begun to develop, but students still have difficulty
determining the proper method to analyze data critically
[35]. Further guidance is needed to create more complex
research questions to connect the investigation results with
the underlying scientific theory [36]. The ability to evaluate
and design scientific investigations is essential for students
to assess experimental results better. Despite efforts to
encourage students to think critically and analytically,
students need more experience in distinguishing between
valid and invalid evidence. Improving these skills will help
strengthen students' understanding of science concepts and
motivate students to be more independent in solving
scientific problems systematically [37].

The results also indicated that the ability to interpret
data and evidence scientifically was in the medium
category. Some students can recognize patterns in data and
connect them with basic scientific concepts, but still have
difficulty drawing more complex conclusions based on
existing evidence [38]. Students need to develop critical
thinking skills to interpret data by linking it to concepts
learned [39], as described in cognitive learning theory. The
level of cognitive aspects students possess also plays a role
in processing and analyzing data obtained from various
sources [40]. Therefore, improving the ability to interpret
data and evidence scientifically is essential so that students
can process information more deeply, use science literacy
skills to analyze and evaluate data, develop stronger
arguments, and understand scientific phenomena more
comprehensively [41].

Science literacy plays a vital role in the learning
process. Several steps can be taken to strengthen science
literacy, including improving teachers' understanding of
science literacy, applying it throughout the learning
process, and using more student-centered learning
strategies. One strategy that can be applied is using
experiment-based learning methods, which allow students
to build their understanding through direct experience [42].
Experiment-based learning methods can help students
independently plan, implement, and evaluate learning
outcomes. During science learning, practicum activities are
one of the effective ways to train science literacy skills
[43]. In addition, effective learning must provide a stimulus
that can encourage students' active involvement in the
learning process [44]. Students' active participation can be
increased by applying innovative and diverse learning
methods supported by engaging media and adequate
facilities. Some learning methods that can be used include
discovery learning, inquiry, jigsaw, teams game tournament
(TGT), cooperative learning, and problem-based learning
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(PBL). AIll of these methods contribute to improving
students' science literacy skills [45].

Based on the explanation above, this research has
the opportunity to significantly impact educators in
understanding students’ science literacy skills. With a better
understanding, teachers can apply more appropriate
learning methods in developing science literacy. However,
some teachers teach without considering the needs of
students. Therefore, teachers need to design more practical
and effective learning, support good communication, and
manage time optimally when delivering material [46].

Conclusion

Based on the research results, it can be concluded
that the science literacy skills of students in Surabaya
Junior High Schools are in the moderate category, with an
average overall percentage of 41%. Of the three indicators
in the science literacy competency aspect, the lowest
average percentage score is in the Indicator of explaining
phenomena scientifically, which is 40%, while the
indicators of evaluating and designing scientific
investigations and interpreting data and evidence
scientifically are in the moderate category with an average
percentage of 42%. This condition indicates that students'
science literacy skills need to be improved. Interest,
interactive, innovative learning strategies and adequate
media and learning support facilities are required to
improve science literacy skills.
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