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Abstract: This study aimed to analyze the relationship between scientific literacy and students' critical thinking
skills in biology science material in junior high schools. The research used a quantitative correlation method. The
subjects in this study were the students in the eighth grade of junior high school SMPN 9 Buton consisted of 68
people. The research instrument was in the form of multiple choice questions to measure scientific literacy skills
and essay questions to measure students' critical thinking skills. The research data obtained were then analyzed
with descriptive and inferential statistics through the product-moment correlation test. Results of descriptive
statistics show that literacy science and student critical thinking there in four criteria excellent, good, enough, and
low. The inferential statistic analysis results show that the significance value of the correlation between scientific
literacy and critical thinking skills is 0.001 less than the alpha value of 0.05. Based on the results can be concluded
there is a positive and significant correlation between scientific literacy and students’ critical thinking skills in the

circulatory system material.
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INTRODUCTION

The 21%t Century is also known as the
Century of technology and science. Science is very
important in developing the quality of human
resources because science has a great influence on
people's private lives and the global economy [1].
Science learning in the 21 Century emphasizes
students center learning so that learning becomes
more meaningful when students focus not only on
completing material but practiced students to have
skills.

The 21%-century skills that must be proxy
by students include critical thinking skills, problem-

solving, metacognition, communication,
collaboration, innovation, and creativity, as well as
technology literacy, information, and

communication [2]. Students can obtain these skills
through meaningful learning. Biology as part of
science will be valuable if students have good
scientific literacy skills [3] and critical thinking
skills [4) because the goals of science learning
Scientific literacy by the American
Association for the Advancement of Science is
defined as the ability to use scientific knowledge,
identify questions to draw conclusions based on
evidence so they can be understood, and assist in
making decisions about the natural world and human
interaction with nature [5]. Scientific literacy is also
interpreted as understanding science and its
application to people's lives. It involves four
dimensions: the content, the process, and the context
[6]. Attracting student involvement in learning by
creating a pleasant learning atmosphere to make
students ready to learn and better understand science
is a factor that must be considered for developing
scientific literacy [7). Scientific literacy is needed

for everyone to have a greater chance to adapt in life,
especially in terms of mastering the ability to read to
enhance the development of a country [8].

Critical thinking skills are high-level
thinking skills that can develop students' ability to
investigate problems, ask questions, submit new
challenging answers and find novelty information
[9]. Critical thinking skills are the ability of
individuals to analyze and solve problems, process
data, and evaluate information so that they can
generate new ideas as a form of resolution [10]

The results of the PISA (Program for
International Student Assessment) survey show that
from 2000 to 2018, Indonesia has been ranked as one
of the countries with a low scientific literacy rating.
The results of the PISA survey in 2018 showed that
Indonesia was in the 71st position out of 79
countries [11]. The low ability of Indonesian
students' scientific literacy is generally caused by
learning activities that aren't oriented towards
literacy development [12].

Other facts also show the development of
the average national exam score for Biology lessons
in 2016-2019 tends to decrease because the national
exam questions increased to HOTS questions. That
reveals the student's critical thinking level still needs
to be improved [13]. Learning not oriented towards
developing skills is suspected to be the reason for
students' low ability to think critically. It shows that
the low science learning outcomes are due to the
need for more opportunities for students to develop
their critical reasoning abilities.

The circulatory system in humans is one of
the biological materials that explain the mechanisms
in the bodies of living things (animals and humans).
All concepts, theories, and phenomena related to this


mailto:dewiasrianiridzal86@gmail.com

J. Pijar MIPA, Vol. 18 No. 1, January 2023: 1-5
DOI: 10.29303/jpm.v18i1.4469

material will be well understood if students have
good literacy and critical thinking skills. Based on
the results of observations made at SMPN 9 Buton,
it is known that the learning method used in science
learning is still teacher center in nature, so learning
becomes less meaningful. Biology as part of science
should be taught in a method that can train students'
competency development to face challenges.

Learning science, including biology, is
created to direct students to be literate in science by
fostering creativity and critical thinking skills as one
of the higher-order thinking skills so that students
are expected to be competitive and dare to make
decisions quickly and accurately [14]. The
achievement of the habit of critical thinking in
science learning is assumed to be able to support
students' scientific literacy skills [15]. The results of
research in 2019 concluded that students' scientific
literacy and critical thinking abilities could increase
continuously if the assessment of these abilities is
also carried out continually [16]. The research in
2020 concluded that scientific literacy and critical
thinking skills jointly affect mastery of basic biology
concepts [17].

Based on this description, the researcher is
interested in researching the correlation analysis
between scientific literacy and critical thinking
skills of class V111 junior high school students on the
circulatory system material. This study analyzes the
relationship between student scientific literacy and
critical thinking skills.

RESEARCH METHODS
This research is quantitative research with

the type of correlational method. This research
realization in the even semester of the 2022/2023
academic year at SMPN 9 Buton. The sample for
this research consists of all 68 grade VIII students
who had studied the human circulatory system. The
instruments used were multiple-choice and essay
questions.

Multiple choice questions contain indicators
of scientific literacy according to PISA [18], that is:
1. ldentify scientific issues consisting of indicators,

namely identifying problems that can investigate
scientifically, identifying keywords to search for
scientific information, identifying steps of
scientific investigation, and applying scientific
knowledge.

2. Explain phenomena scientifically consisting of
indicators, namely: interpreting phenomena,
identifying explanations and hypotheses, and
also interpreting scientific evidence, and making
conclusions.

3. Using scientific evidence consisting of
indicators, namely identifying assumptions,
evidence, and reasons and reflecting on the
social  implications of  scientific and
technological developments
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The essay questions contain indicators of
critical thinking skills, according to Facione [19],
that is :

1. Interpretation, understanding, and revealing the
meaning of various experiences, situations, etc.
2. Analysis, recognizing expected and actual
inferential relationships
3. Conclusion, recognizing and obtaining the
elements needed to draw reasonable conclusions
4. Evaluation, assess the credibility of statements
or other representations
5. Explanation, presenting considerations in the
form of solid opinions
6. Self-regulation, monitoring his knowledge
The percentage of acquiring scientific
literacy and critical thinking skills scores is
interpreted descriptively based on the criteria for the
[20] test results, which can be seen in table 1 and
table 2 below.

Table 1 Criteria of Student Science Literacy

Criteria Interval
Excellent 80-100
Good 66-79
Enough 56-65
Low 40-55
Very Low 30-39

Table 2. Criteria of Student Critical Thinking Skill

Criteria Interval
Excellent 81.25<x <100
Good 71.5<x<81.25
Enough 62.5<x<715
Low 43.75<x<62.5
Very Low 0<x<43.75

The data obtained were then analyzed
inferentially ~ through  the  product-moment
correlation test.

RESULTS AND DISCUSSION

The 21% Century emphasizes the learning
process, which aims to produce quality human
resources to face various global challenges that are
constantly changing. Learning in the 21%t Century
has undergone changes marked by the development
of new literacy, such as digital, information, web,
and media. It is oriented towards activities to train
students' skills [21]. The World Economic Forum
identified that scientific literacy is one of the skills
needed in the 21% Century out of 16 skills that must
be possessed. Therefore, educating the public to
have scientific literacy is the main goal of every
science education reform [22].

The 21%-century learning paradigm is no
longer teacher-centered but student-centered. The
21%-century competencies are defined as an
integration of the knowledge, skills, attitudes, and
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values that all young people of our time are required
to have [23]. That aims to give students the ability
and skills in thinking and learning skills in the 21
Century or what is known as "The 4C Skills"
formulated by the Framework Partnership of 21%
Century Skills, including (1) communication; (2)
collaboration, (3) critical thinking and problem
solving/thinking [24].

The result of science literacy in circulatory
system material based on criteria can be seen in
Table 3.

Table 3. Result Of Student Science Literacy

Criteria Number Of Students %
Excellent 18 27
Good 39 57
Enough 8 12
Low 3 4
Very Low 0 0

Table 3 shows the results of the percentage
of students' scientific literacy scores on the
circulatory system material. That table shows that
out of a total of 68 students, there were 18 students
(27%) there are in excellent criteria, 39 students
(57%) in good, 8 students (12%) in enough, and 3
students (4% ) in low and no students there in very
low criteria. Overall, it shows that students'
scientific literacy scores are good.

The result of critical thinking in circulatory
system material based on criteria can be seen in table
4,
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Table 4. Result of Student Critical Thinking
Skill
Criteria Number Of Students %
Excellent 25 37
Good 18 26
Enough 19 28
Low 6 9
Very Low 0 0

Table 4 shows the results of the percentage
of students' critical thinking skill scores on the
circulatory system material. That table shows that
out of a total of 68 students, there were 25 students
(37%) there are in excellent criteria, 18 students
(26%) in good, 19 students (28%) in enough, and 6
students (9% ) in low and same with literacy science,
no students there in very low criteria. Overall, it
shows that students' scientific literacy scores are
good. The lower the students' scientific literacy, the
lower the students' critical thinking skills, and the
higher the scientific literacy, the higher the students'
critical thinking skills. Science literacy is needed to
improve student's critical thinking skills. Scientific
literacy is important for the students to produce
critical and solution thinking from each piece of
information received [25].

The results of statistical inferential data
analysis using the product-moment correlation test
to know the relationship between scientific literacy
and students' critical thinking skills in the
circulatory system material can be seen in the table
below.

Table 5. Results of Correlation Analysis Between Scientific Literacy and Students' Critical Thinking Skills

Correlations
Secience Literacy Critical Thinglking Skill

Pearzon Correlation 1 303+
Science Literacy Sig. (2-tailed) 00

N 68 6g

Pearson Correlation 303+ 1
Critical Thinglking Skill Sig. (2-tailed) 001

N 68 6%

#%_Correlation is significant at the 0.01 level (2-tailed).

Table 5 shows that the significance value of
the correlation (Sig. 2-tailed) between scientific
literacy and students' critical thinking skills in the
circulatory system material is 0.001, smaller than the
o value of 0.05, and the correlation Pearson value is
0,393. Between scientific literacy and skills, students'
critical ~ thinking  correlates  positively  and
significantly. A positive correlation indicates that the
lower the students' scientific literacy, the lower the
students' critical thinking skills, and the higher the
scientific literacy, the higher the students' critical
thinking skills. This result is in line with research [26]

which concludes that the scientific literacy skill
possessed by the students is closely related to the
critical thinking skill. Scientific literacy and critical
thinking are the key components of science education
[27].

The student will reach science literacy,
which is one of the goals of science teaching [28].
Scientific literacy equips students with an acquisition
of a scientific concept and assistance in solving
everyday problems they find in their surroundings
[29]. Scientific literacy is one factor that plays a role
in developing students' critical thinking skills [30].
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Critical thinking skills are an important
intellectual asset [31], fundamental [32]) and play a
big role in science education [33], which must be
possessed by all students. Students must be taught
how to think critically skills. Critical thinking skills
are logical and reflective thinking skills in
determining what needs to be done [34]. Educators
can develop instructional pedagogy with purposeful
learning activities that encourage critical thinking
abilities to improve students' critical thinking
knowledge, skills, and dispositions [35].

Science education is now a form of reform
or changes to the previous education system in the
context of the availability of scientific literacy.
Students must have good scientific literacy skills [36]
and critical thinking skills for life-long learning to be
successful [37]. Therefore, various efforts are needed
to be able to train and improve students' scientific
literacy skills and critical thinking skills. The efforts
to improve critical thinking ability and scientific
literacy (including bio-logical literacy) are not only
for students but also for teachers and student teachers
[38].

CONCLUSION

Science literacy and Critical thinking are very
important and needed to face the challenges 21st
Century. The descriptive statistical analysis results
show that literacy science and students' critical
thinking are good criteria. The result of inferential
statistic analysis with correlation product-moment
shows that literacy science and critical thinking have
a positive and significant correlation.
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