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Introduction

Abstract: This study aims to identify misconceptions experienced by students, the level of
scientific literacy skills and the relationship between misconceptions and scientific literacy
skills on global warming. The research method used is correlational research with a
quantitative approach. The sample selected was 80 students using purposive sampling
technique. The instrument used was 10 items to measure misconceptions with a four-tier
multiple choice diagnostic test and 10 test items to measure scientific literacy skills. The
results of the analysis of misconceptions with CRI showed that the category of
misconceptions was 44% with moderate criteria, students who understood the concept
were 32% and did not understand the concept by 32%. The results of the analysis of
scientific literacy skills obtained an average value of 40.65, a percentage of 40.7% and is in
the low category after interpretation. The aspect of scientific literacy that is measured in
the highest percentage is the context aspect with an average percentage of 48.1%, the
knowledge aspect is 40.4% and the competence aspect is 34.1%. The results of the analysis
of the relationship between misconceptions and scientific literacy skills were carried out
using the Pearson product moment correlation test which showed a positive and
significant relationship with a significant value of 0.008 < 0.05 and a large correlation value
of 0.270 with a low category. Based on the hypothesis test, the results show that there is a
positive relationship between misconceptions and scientific literacy skills with tcount 2.476
> tiable 1.990.
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abilities and have an impact on learning outcomes
(Nurulwati & Rahmadani, 2019).

One of the learning difficulties experienced by
students is the lack of mastery of concepts which causes
students to experience misunderstandings.
Misconceptions in accepting inappropriate concepts are
called misconceptions (Nurulwati et al., 2014).
Misconception is defined as a state where ideas, ideas or
thoughts are not in accordance with scientific concepts
(Turkoguz, 2020). Misconceptions in science are
interpreted as students' ideas that are not well
structured and produce wrong meanings and are not in
accordance with scientific concepts (Soeharto et al.,
2019). Misconceptions that occur in students can be
stored in their cognitive structure for a long time so that
they affect the construct of further knowledge (Rokhim
et al., 2023). So that misconceptions will affect students'
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In science learning, misconceptions can occur when
students try to understand abstract concepts (Rokhim et
al., 2023). One of the physics materials that has abstract
concepts and most students find it difficult is global
warming material. This material describes processes and
events that occur in nature that cannot be directly
observed, what causes global warming and what are the
impacts on ecosystems (Setianita & Liliawati, 2019).
Global warming is one of the materials that is very
important to understand considering that the
phenomenon of global warming is a global
environmental problem (Darwis & Hardiansyah, 2022).
This unresolved misconception causes learning
difficulties for students. These misconceptions can be
reduced by testing students' prior knowledge to identify
early on the misconceptions experienced by students
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(Widarti et al., 2021). So it is necessary to describe the
quantity of misconceptions experienced by students so
that misconceptions can be prevented and
improvements in future learning (Ritonga et al., 2018).

Misconceptions can be analyzed using instruments
that can reveal the location of misconceptions and their
causes in depth. There are various instruments for
diagnosing the existence of misconceptions, one of
which is a four-tier diagnostic test. The four-tier multiple
choice diagnostic test consists of answers to multiple
choice questions (tier 1), the confidence level for the
answers to the first tier (tier 2), the reasons for the
answers to tier 1 (tier 3), and the confidence level for the
reasons (tier 4) (Jusniar et al, 2020). The four-tier
multiple choice diagnostic test in this study was
accompanied by the Certainty ogf Response Index (CRI)
analysis method. CRI is a method for measuring the
level of confidence or certainty of respondents in
answering each question (Qodriyah et al., 2020; Rokhim
et al., 2023). CRI is a measure of the level of confidence
or certainty of a response in answering each question
given using a fixed scale (Yuberti et al., 2020).

Low science learning can be indicated by the low
ability of students' scientific literacy (Rusilowati et al.,
2016). Low mastery of concepts is one of the obstacles in
the learning process which results in low learning
outcomes. One of the causes of students' low
understanding of concepts is the existence of
misconceptions and learning conditions that do not pay
attention to the initial concepts (preconceptions) that
students have (Fitria, 2014). The results of Nofiana et al.
(2017) found that students' mastery of science concepts
was still low, the tendency of teachers to provide
material without relating it to real life caused students
difficulties in understanding and applying it.
Misconceptions are one of the causes of students' low
scientific literacy (Fuadi et al., 2020).

Students' weak scientific literacy abilities have been
proven by the results of scientific literacy assessments at
the international level. The Program for International
Students Assessment (PISA) and Trends in International
Mathematics and Science Study (TIMSS) are programs
created and developed by the Organization for
Economic Co-operation and Development (OECD) to
describe the literacy quality of a country. Based on the
2018 PISA data, as many as 70% of Indonesian students
have not been able to solve level 2 questions and only
level 1 can be completed, seen from the PISA research
framework (OECD, 2019a). Research has been extensive
and it has been found that students' misconceptions are
closely related to science learning and influence
students' academic achievement in science subjects
(Laliyo et al., 2020; Park & Liu, 2021; Wernecke et al.,
2018). Students who experience difficulties in
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understanding related concepts will lead to low science
learning achievement, as evidenced by the lowest
scientific achievement of Indonesian students out of 41
countries in the results of the 2018 PISA study (OECD,
2019a).

Scientific literacy is the ability of someone who can
describe, provide explanations and predict natural
phenomena (DeBoer, 2000). According to OECD (2019b)
scientific literacy consists of three interrelated aspects,
namely knowledge, context and competence. The
context is personal, local/national, global issues that are
currently occurring and require the concept of science
and technology. Knowledge of context aspects is needed
to explain that a student has scientific capabilities.
Aspects of competence are capabilities in explaining
scientifically occurring events, providing evaluations,
and drafting scientific investigations as well as making
interpretations of data and facts. In order for students to
achieve competency, students must have knowledge
and understanding of science. Scientific literacy abilities
can be measured using several questions from PISA
(Zulanwari et al., 2023).

According to Adawiyah (2017), scientific literacy
abilities can be measured using scientific literacy-based
test instruments. According to Rahim et al. (2016)
making a good scientific literacy assessment measuring
tool must refers to competence base and competence
scientific = PISA  which is adapted to the PISA
characteristic questions. Scientific literacy questions
have a characteristic, which is that they always begin
with an introductory text containing a context familiar
to students, which is then followed by questions related
to the content. The tests used can be multiple choice
questions or essays.

Previous research has researched a lot regarding
the relationship, interrelationship, influence between
misconceptions and students' academic abilities such as
learning outcomes, critical thinking abilities, cognitive
conflict, self-efficacy, and so on. Research conducted by
Hidayatullah et al. (2020) found that students who were
not able to experience the four thinking processes thus
still had misconceptions, students with high, medium
and low abilities still had misconceptions when learning
parabolic motion material. However, there has been no
research to measure the level of relationship or link
between misconceptions and scientific literacy abilities
in physics material. Based on initial observations and
interviews at SMA Negeri 1 Peusangan as a research
school, it was found that misconceptions still occur
among students regarding physics material, students'
scientific literacy abilities also show poor results, this can
be seen in the results of the minimum competency
assessment exam (AKM) which tested by a teacher in the
field of physics studies. The problem that occurs is that
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teachers assume that students have misconceptions and
low scientific literacy abilities by looking at learning
outcomes through school exams, but teachers have
never identified misconceptions and scientific literacy
abilities more specifically. Based on several of these
problems, the researcher wants to study further in
analyzing students' misconceptions related to scientific
literacy abilities where there is no information related to
global warming material.

This research has several objectives, namely to
identify students' misconceptions, determine the level of
students' scientific literacy abilities, and determine the
relationship between misconceptions and students'
scientific literacy abilities on global warming material.
The hypothesis or provisional assumption in this
research is that there is a connection between
misconceptions and students' scientific literacy abilities
in global warming material.

Method

This study uses a quantitative approach to the type
of correlational research. This research was carried out
at SMA Negeri 1 Peusangan with a research sample of
80 class XI IPAS students using a purposive sampling
technique with an error rate of 5%. The instruments used
in this study were 10 items on a four-tier multiple choice
diagnostic test accompanied by CRI to measure the level
of misconceptions experienced by students, 10 items on
a scientific literacy test to measure students' scientific
literacy skills and an interview guide as an initial
observation. Both of these question instruments have
been tested for feasibility by experts and respondents, so
they are valid and feasible to use in research.

The results of the four-tier multiple choice
diagnostic test are grouped based on the combination of
students' answers with the CRI scale and the criteria to
find out students can distinguish what they understand
and what they do not understand. Data on the results of
diagnostic tests and scientific literacy tests were
analyzed using descriptive statistics from the scores
obtained and interpreted. The relationship between
misconceptions and students' scientific literacy abilities
was analyzed using the Pearson product moment
correlation test assisted by SPSS 24.0 for Windows to
obtain correlation coefficient values and interpreted in
five categories. The correlation coefficient was then
tested for significance using the SPSS 24.0 for windows
assisted t test to determine the hypothesis.
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Results and Discussion

Student Misconceptions on Global Warming Material

Based on the four-tier multiple-choice diagnostic
test, results were obtained that described the level of
students' understanding of concepts in three categories,
that is understanding concepts, misconceptions and not
understanding concepts. In general, the level of
students' understanding of the concept of global
warming can be seen in Figure 1.

Categories of Students' Concept
Understanding Level

50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0

44.5

Understand  Misconception Not Understand

Figure 1. Comparison of the percentage of students'
understanding of the concept

Based on Figure 1 above, it shows that students still
experience misconceptions in the medium category with
a percentage of 44.5%. Misconceptions are at the highest
percentage compared to other categories. The concept
understanding category has a percentage of 24% and the
percentage of students who do not understand the
concept is 32%. This shows that almost half of the
students in the research sample still experience
conceptual misunderstandings in the global warming
material and on average students who answer
incorrectly have higher confidence than students who
answer correctly. Furthermore, the percentage of
misconceptions that occur in each question indicator can
be seen in Table 1.

Based on table 1, it shows that the highest
percentage of misconceptions experienced by students is
in the indicator questions related to determining the
causes of global warming and analyzing the relationship
between temperature changes and greenhouse gas
emissions in global warming, where the percentages of
the two indicators are above 50%, namely 62.5% and
60.0%. Other indicators are below 50%, the question
indicators in question are determining the occurrence of
the greenhouse effect through the symptoms that occur
by 43.8%, selecting correct statements regarding the
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ozone layer by 48.1%, analyzing scientific data related to
the effect of temperature on global warming by 37.5%,
calculating greenhouse gas emissions as the cause of
global warming by 31.3%, analyzing the impact of global
warming on the environment and human life by 40.0%,
proposing ideas for solutions to global warming by
35.0% and explaining international agreements by
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38.8%. So it can be concluded that the highest percentage
of misconceptions is in the indicator analyzing the
relationship between temperature changes and house
gas emissions in global warming, while the lowest
percentage of misconceptions is in the indicator
calculating greenhouse gas emissions as the cause of
global warming.

Table 1. Summary of Percentage of Misconceptions on Indicators

Indicator Question item Misconceptions (%)
Determining the greenhouse effect events through the symptoms that occur 1 43.8
Select the correct statements regarding the ozone layer 2,4 481
Determine the causes of global warming 6 60.0
Analyzing scientific data regarding the effect of temperature on global warming 7 37.5
Calculating greenhouse gas emissions as a cause of global warming 9 31.3
Analyze the impact of global warming on the environment and human life 3 40.0
Proposing ideas regarding solutions to global warming 8 35.0
Explain international agreements 5 38.8

The type of misconception experienced by students
regarding global warming material with the highest
percentage is based on the graph between the amount of
COzand global temperature simultaneously decreasing,
the cause of global temperature increasing is due to the
increasing amount of carbon dioxide. This
misconception is at a percentage above 10%, namely
62.5%. The correct concept is that in both graphs in the
matter of finding the amount of CO:2 and global
temperature both have increased, the earth's global
temperature has increased due to the increasing amount
of carbon dioxide emissions that have gathered in the
atmosphere, this greenhouse gas emitted by the earth
cannot be passed on to the atmosphere and even
reflected back to earth (Muchyar et al., 2015).

Students' Scientific Literacy Ability on Global Warming
Material

Based on the calculation of students' scientific
literacy tests using descriptive statistics, the results
showed that students' scientific literacy skills were at a
percentage of 40.7% and belonged to the low category.
The distribution of the results of calculating students'
scientific literacy abilities is shown at Table 2.

Table 2. Descriptive Statistics of Students' Scientific

Literacy

Classification  Score Intervals Frequency = Percentage (%)
Very high 80 -100 0 0
High 66 -79 1 1.25
Currently 56 - 65 12 15
Low 40 - 55 31 38.75
Very low <39 36 45
Amount 80 100
Average Percentage 40.7

Table 2 shows the percentage of 0% in the very high
classification so that there are no students who have very
high ability, 1.25% of students have high ability, 15% of
students have moderate or sufficient ability, 38.75% of
students have low ability, and 45% of students have very
low abilities. The highest percentage of students'
scientific literacy ability test results is in the very low
category, namely 45%, while the lowest percentage is 0%
or no students have very high scientific literacy abilities.
So overall the average percentage for students' scientific
literacy skills in global warming material is relatively
low with an average percentage of 40.65%. This means
that students have not prepared themselves to take part
in science learning which involves problem solving
processes and the interaction of science with
technological developments (Rohman et al., 2017).

A low percentage of research was also found by
Zulanwari et al. (2023) in class X students at SMA Negeri
1 Sakra based on PISA questions at 46.62%. In line with
research by Zulanwari et al. (2023) which stated that the
low results of students' scientific literacy abilities in
solving PISA level questions were caused by students'
lack of ability to pay close attention to questions,
understand reading content, and high reasoning
abilities. The low level of scientific literacy is also caused
by students' lack of interest in reading (Susiati et al.,
2018). Furthermore, the percentage of each aspect of
scientific literacy consisting of context, knowledge and
competency aspects can be seen in Table 3.

Table 3. Recapitulation of Aspects of Scientific Literacy

Aspect Percentage (%) Category
Context 48.1 Low
Knowledge 40.4 Low
Competence 34.1 Very low
Average 40.7 Low
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Based on table 3, it can be seen that the average
achievement of scientific literacy skills in the context,
knowledge and competency aspects as a whole is 40.7 %
with a low achievement category. The lowest scientific
literacy aspect is the competency aspect of 34.1%, while
the highest aspect is the context aspect with a percentage
of 48.1%. This shows that students are more capable of
answering contextual aspects of questions than other
aspects, which means students can relate material
concepts to everyday life.

The Relationship between Misconceptions and Students'
Scientific Literacy Abilities

Misconceptions and students' scientific literacy
skills were tested for their relevance using the Pearson
product moment correlation test. The data used are the
results of a four-tier multiple choice diagnostic test and
a scientific literacy test. The data obtained were tested

Table 4. Pearson Product Moment Correlation Test Results
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for normality, homogeneity and linearity using SPSS
24.0 for windows as a prerequisite for analysis before
conducting a correlation test. Based on SPSS 24.0
calculations for windows, the results obtained for both
data are normally distributed with sig. 0.200 > 0.05
(significant level) on the Kolmogorov-Smirnov test, both
data are also homogeneous with a sig. 0.430 > 0.05
(significant level) in the homogeneity test, and both data
have a linear relationship with the sig value 0.021 < 0.05
in the linearity test. After getting the results of the
prerequisite analysis test, the Pearson product moment
correlation test can be carried out.

Pearson product moment correlation test in this
study is a test that aims to find correlations or links
between misconceptions as variable X and scientific
literacy skills as variable Y. The correlation test in this
study was carried out using SPSS 24.0 for windows, and
the SPSS test results obtained were seen in Table 4.

Variable N  Average Standard Deviation Correlation coefficient Sig. 2

Misconceptions (X) 80 30.38 15.381 0.270 0.008 0.073

Science Literacy Ability (Y) 80 40.29 13.725 ) 0.008 '
Based on Table 4 above, the value of the correlation  that scientific literacy ability is influenced by

coefficient (r) between misconceptions and scientific
literacy skills is 0.270 with a low level of relationship.
The correlation coefficient value of 0.270 is close to 0 so
that the relationship between misconceptions and
scientific literacy is a weak relationship because it is in
the low category. The direction of the relationship
between the variables in this study is based on the
positive r value, so that the relationship between these
two variables, namely students' misconceptions and
scientific literacy skills, is unidirectional. This
unidirectional nature means that an increase in scientific
literacy skills is followed by an increase in
misconceptions, but on a low scale. The relationship
between misconceptions and scientific literacy abilities
is a significant relationship. Based on the results
obtained, the significance value obtained was 0.008
which is less than 0.05, it means that there is a significant
relationship between misconceptions and students'
scientific literacy abilities.

The magnitude of the contribution between
misconceptions and scientific literacy skills can be seen
based on the analysis of the coefficient of determination
which shows the value of r2 = 0.073. The value of r?is
then converted into a percentage by multiplying the
determinant coefficient of r> x 100% so that a
contribution of 7.3% is obtained. The results of the
correlation test showed a significant difference, this
means that the variance that occurs in the scientific
literacy ability variable, 7.3% is determined by the
variable that occurs in misconceptions or it can be said

misconceptions of 7.3% and the remaining 92.7% is
determined by other factors.

To test the hypothesis of this study using the t test
with the help of SPSS 24.0 for windows, the results
obtained are tcount 2.476 > tiavle 1.990 at a significant level
of 0.5. According to the criteria, if tcount > ttable, then Ho is
rejected and Ha is accepted, meaning that there is a
positive relationship between misconceptions and
scientific literacy abilities. This means that an increase in
students' scientific literacy skills is followed by an
increase in misconceptions, but in the low category. So
that students who have scientific literacy skills can still
experience misconceptions, in other words scientific
literacy skills are followed by misconceptions
experienced by students. Misconceptions can be the
cause of students' high and low scientific literacy
abilities. =~ Misconceptions affect students' scientific
literacy abilities. As previous researchers Darwis &
Hardiansyah (2022) argued that the fact of the low
achievement of students in science learning based on
PISA is one of the characteristics or effects of
misconceptions. Pujayanto & Haryani (2022) also found
that students' natural science abilities were still very low
due to a low level of understanding and misconceptions.
Based on the results of this study, it also proved the
results of interviews, where the teacher gave an
overview of students still experiencing misconceptions
and low scientific literacy skills on global warming
material at SMA Negeri 1 Peusangan.
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Conclusion

Based on the research that has been done, it can be
concluded that class XI students at SMA Negeri 1
Peusangan still experience misconceptions of 44.5 % in
the moderate category. Students experience the highest
misconceptions on indicators analyzing the relationship
between temperature changes and greenhouse gas
emissions in global warming. The ability of students'
scientific literacy is still relatively low with an
achievement percentage of 40.7%, the highest aspect of
scientific literacy mastered by students is the aspect of
context. Based on the results of data analysis on
misconceptions and scientific literacy skills, it shows
that there is a positive and significant correlation with a
correlation coefficient of 0.270 and is in the low category
or the relationship is not very strong. This means that
students who have high or low scientific literacy skills
can still experience misconceptions.
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