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Abstract

The climate problem today caused damage to infrastructures and many other living elements among mankind.
As the prospected future leaders, students need to understand and to respond the effects of climate change. A
person with climate literacy may enhance their ability and capacity to face climate challenges in the future.
Climate literacy is the understanding of the influence of self and society on the climate. This research is
conducted to give a general picture of climate literacy among high school students in Surabaya and each
indicator in climate competency aspects. The methodology used in this research is a descriptive qualitative
method. The research instrument used in this research is a climate literacy test. The valuation of climate literacy
capacity of the students being done by giving scores manually from the test answers according to the scoring
guideline in the scoring rubric and achievement results with categories as very high, high, moderate, low, and
very low. The research samples are 107 high school students at level X1 in SMAN 22 Surabaya (Public High
School 22 Surabaya). According to the research, the students’ indicator in scientific identifying is low with a
score percentage of 48.9%. The students’ indicator in explaining the scientific phenomenon is moderate with a
score of 74.5%, while students’ indicator score in using scientific evidence is moderate with 68.6%. It could be
said that high school students in SMAN 22 Surabaya as a whole have a moderate climate literacy capacity with
a percentage score of 64%.
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INTRODUCTION

Climate change is a real threat to the civilization of mankind. Because of climate
change, people felt an extreme climate intensely. Everything that correlates with climate-
related phenomena or climate change is predicted to destroy and disrupt social systems,
infrastructures, even ecosystems. Global act to cut greenhouse gas emissions may decrease
the risk of tremendous climate change (USGCRP, 2018).

According to Wolff (Julismin, 2013), problems of climate change have already
occurred since the 1900s. Some indicators that become the factors of climate change have
been observed with the climate temperature rise to 0.8-degree Celcius or 14-degree
Fahrenheit. The rise of climate temperature is aligned with the raise of the warming sea
temperature which impacted the melting of ice in the North Pole and the South Pole in an
immense number. Extreme weather could also be used as an indicator of climate change.

In Indonesia, some temperature climate data has been gained through the observation
data of BMKG (Meteorological, Climatological, and Geophysical Agency) from the year
1981 to 2018. Climate temperature rose 0.03-degrees Celcius in each year wherein 30 years
the temperature raise in locations would reach 0.9-degree Celcius (BMKG, 2021).
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Climate change will impact temperature raise that would make the climate condition
extreme. The temperature rise in the Earth will influence the rise of sea level that may lead to
floods and storms due to extreme weathers that could consequence in the change of habitats
and even the extinction of many species such as animals, plants, and other living organisms
(Haryanto & Prahara, 2019). Other than that, the phenomenon of high rainfall also often be
related to a strong climate condition and the variability of the climate (Espinosa et al., 2021).

The phenomenon of climate crisis in the environment is a real threat. Limitation on
global warming should be done to decrease the crisis impact up to 1.5-degrees Celcius, as has
been decreed by Paris Agreement. Strict actions will decrease greenhouse gas emission that
related with climate change (Ccpi.org, 2021).

Some problems in life are related to education because everything is stemmed from
education. Everything done by mankind is due to the process of learning. With that being
said, education is without a doubt needed to sustain every sector of living, especially in social
life. The education process should take the role of increasing knowledge and improving the
character of society. The same thing works in the problems of climate change, the reason for
its occurrence and its prevention could be related to education.

As an attempt to increase awareness towards society on the climate change
phenomenon, an act to do internalization in issues of climate change is important to be done
in education. Through climate change education, it will shape the alertness of the people in
facing the impacts of climate change (Menlhk.go.id, 2021). Because students when faced
with a daily phenomenon will train also demand them in a high level of thinking to solve the
problems faced (Septaria et al., 2019). As well as climate phenomena that must be handled
immediately.

Right now, education in 2030 sustainable development is being intensified by OECD
(Organization for Economic, Cooperation, and Development). OECD intensify the mission to
discuss issues that in dire of immediate solutions, such as the problem of climate change that
impacted the world. According to the previous researches, physics education that integrates
climate act with SDGs principle is one of the solutions to prepare a strong society towards
global change (Hartati & Hariyono, 2019).

For more than a decade, Indonesia that has participated in PISA (Program for
International Students Assessment) still puts the competence of Indonesian students in low
criteria (Sasmita et al., 2020). PISA is a program conducted by nations that are enjoined in
OECD. Indonesia’s achievement level is still seen at a lower level compared to other
participating nations. This could be seen from Indonesian achievement in 2015 that only got
the ranking of 62" out of 69 participating nations (OECD, 2016) while in 2019, Indonesia
still ranked in 70" out of 78 participating nations, where Indonesia is still on level 1a which is
ranked low related with its level of science literacy (OECD, 2020).

From the occurrence of climate change phenomenon today, society is hoped to
understand it and know the proper action as a solution to respond towards climate change,
thus students are also hoped to be prepared with the future challenges to be able to face the
problems of climate change. Having said that, a platform that could produce authentic
solutions from its people is needed to face climate change, where one of it is related to
literacy.

Climate literacy as an attempt of environment education will open the knowledge of
people in the real-life regarding the climate change condition in the environment. By
understanding climate literacy, mankind may increase their self-capacity to face the climate
challenges in the future to achieve a better life for mankind. It is written in some literature
that school has an important role because children and teenagers are facing problems in
conceiving climate change and negotiating their community to be more emphatic towards
climate change (Jorgenson et al., 2019). Teenagers need to have climate literacy. With
climate literacy, teenagers will be more motivated to participate and to play their role in
decreasing the impact of climate change (Luthfia et al., 2019).
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People that understand climate literacy will have a basic understanding of the climate
system, including the factors of climate change influenced by nature and mankind, until they
understand the relationship between climate with the life of mankind. They will have the
capacity to analyze the validity of scientific arguments on climate and thus use that
information to support their policies (Research, 2009) until they understand the importance to
do real acts in decreasing the impact of climate change in their daily life.

Climate literacy is part of science literacy, “Science, mathematics, and technology have
a tremendous impact in the living of an individual and our culture. Understanding science
will help us to understand the phenomenon in the world, to give information for our personal
and public policies, and as a basis for learning for the rest of one’s life.” (Research, 2009).

UNEP (in the book of Kementerian Pendidikan dan Kebudayaan, 2017) said that the
key of science literacy is to face lots of the challenges of the XXI century to fulfill basic
needs of water and food, generating sufficient energy, suppressing diseases, and facing
climate change. With an actual scope of science literacy, climate literacy will be able to be
related and thus goes into the context of its application in science literacy (Azevedo &
Marques, 2017).

SCIENCE LITERACY

Earth science (" ‘ Environmental
literacy pe.-> <Y literacy

Other science
related literacy

Figure 1. Visualization on the relation of climate literacy and science literacy (Azevedo &
Marques, 2017).

Azevedo said that some reviewers connected climate literacy with science literacy and
other literacy as how seen in the Figure 1. Because of that, climate literacy indicators that
being used are adapted from science literacy indicators, especially from the competency
aspect (Ekayanti & Hariyono, 2020). From the problem of the low science literacy level in
Indonesia and the importance of the 2030 sustainable development education that being acted
by OECD, thus these two realities could be met in harmony to create a competency analysis
towards climate literacy. As the leaders of the future and knowledgeable citizens, students
need to understand and to respond the impact of climate change.

In today’s reality, the youth's knowledge of science and their perception towards
climate change is still not much been checked, especially in a huge-scaled study (Oliver &
Adkins, 2020). Offering individual abilities that can be shared with many people is the
importance of deepening literacy (Dewantara et al., 2019).

The results of the study (Cacundangan & Garcia, 2017) describe students in Kabacan,
North Cotabato have some knowledge with a low degree of certainty on the basic concepts,
causes, effects, and mitigations of the occurrence of climate change and knowledge about the
causes of climate change is not shared. In addition (Kuthe et al., 2020) in their research
created a project aimed at improving climate literacy in German and Austrian teenagers and
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in this project produced data that participating teenagers who have different weaknesses
regarding climate literacy can still be largely overcome. These results should be confirmed in
future studies to young people from other countries or of various ages.

While the difference between this research and relevant research is to give an idea of
the extent of climate literacy skills of grade 11 students located in Surabaya, Indonesia. This
study refers more to the competency aspect with the three accompanying indicators. So that
from the three indicators as a whole will be known how the ability of each student with the
criteria of the ability that has been determined.

With the background being elaborated, this research is conducted with the purpose to
understand the climate literacy of high school students in level XI in Surabaya in general and
each of the indicators relating to climate competency aspects.

METHOD
Research Design

The research methodology that is used is a descriptive-qualitative methodology with the
usage of the test instrument. This research is conducted without giving special treatment
whether it is manipulation or changing the variables, but it gives the picture of the condition
as it is (Sukmadinata, 2012), thus there is no need to enact a class control or class experiment
in this matter.

Research Subjects

This research is conducted in SMAN 22 Surabaya (Public High School 22 Surabaya).
The population in this research is all students in level XI that is registered in SMAN 22
Surabaya. The technique in picking the samples is by picking three classes which are XI MIA
(Mathematics and Science) 1 class, XI MIA 4 class, and XI MIA 5 class. All of the students
in the mentioned class are the subjects with 107 students in total.

Research Instrument

The test instrument used is in essay and multiple choices type with nine questions in
total. The instrument used in this research is adapted from some test questions from PISA and
equipped with a scoring format and rubric that has been developed by researchers. After that,
the instrument is validated by consulting the experts to rate the point validity by comparing
the significant value in the SPSS output in pearson correlation row at a significant level of
5%. When the Sig. (2-tailed) value is < 0.05 and the pearson correlation is (+), thus the test
questions became valid. If the Sig. (2-tailed) < 0.05 and the pearson correlation is (-), then
the test questions became invalid (Haryadi & Mulyani, 2020) where it leads to the result as
below (Table 1 & Table 2).
Table 1. Instrument Validity

Dimension Sig. (2-tailed) Details
Indicator 1 0.00 valid
Indicator 2 0.00 valid
Indicator 3 0.00 valid

According to the SPSS output result SPSS above, it is known that if every indicator
question of 1, 2, and 3 has a significant value or p-value between the questions with the total
score less than 0.05, thus the test question in the instrument becomes invalid.

Table 2. Instrument Reliability

Dimension Alpha Cronbach Details
Indicator 1 0.923 reliable
Indicator 2 0.760 reliable
Indicator 3 0.670 reliable
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The instrument reliability test in this research is using the alpha cronbach (a) method.
The criteria of reliable research with alpha cronbach technique are when the reliability
coefficient rn > 0.6 (Siregar, 2013). According to the reliability test result above, it is known
that every indicator has the alpha cronbach value higher than 0.6, thus every test question is
reliable and is ready to be used in the research.

Research Procedure

The research is conducted through several phases which are preparation, execution, and
the final phase. In the preparation phase, researchers decided the schools be researched,
meeting the teachers to communicate and to coordinate, and then to receive a permit letter to
conduct the research. In the execution phase, the researchers spread the climate literacy test
instrument to the students who became the research samples. In the last phase, the researchers
processed, analyzed the data, and giving a conclusion from the research that has been done.

Data Analysis

The method to gain the climate literacy competency score of the students is by giving the
scores manually through the test answers data according to the scoring guideline in the
scoring rubric. The calculation result of the climate literacy competency could be done by
using adapted research (Rajagukguk, 2015), where the climate literacy competency values of
the students are converted into percentage by the method as below :

R
= —_— 0,
Np SMxlOOA)

Details

NP : Climate change literacy competency percentage (%)
R : Acquired score from correct answers

SM : Maximum score from the test

100 : Fixed numbers

From these acquired percentage data, the scoring result from the students could be
categorized into criteria of very high, high, moderate, low, and very low (Rajagukguk, 2015)
as shown in the Table 3 below.

Table 3. Climate Literacy Capacity Criteria

No. Categories Percentage
1. Very High 86-100%
2. High 76-85%
3. Moderate 60-75%
4 Low 55-59%
5 Very Low <54%

RESULTS AND DISCUSSION

After the research, the median of the final total percentage score resulted in 64%.
According to the existing theory, it could be said from that score result that the climate
students’ change literacy competency is categorized as ‘moderate’. And when it is analyzed
deeper, it will be exposed that each student have their excellence from the total acquired
score in answering climate literacy questions. These points are summarized in the Figure 2.
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Figure 2. Students’ Climate Literacy Competency Profile.

In detail, the total calculated percentage of 14.95% or 16 students are categorized into
‘very high’ in their climate literacy mastery, 20 students (18.69%) are categorized as high in
their climate literacy mastery. Students who acquired a moderate level of climate literacy
mastery are 37 students (34.58%). There is only one student (0.93%) that acquired the low
level of climate literacy mastery while the rest of them which are 33 students (30.84%) is
acquired a very low level of climate literacy mastery, from 107 students in total. These
numbers of the median from the acquired score have shown that most of the students are
having a moderate level of climate literacy competency, thus it is acquired that the students’
understanding regarding climate-related phenomenon is moderate.

Climate literacy capacity itself is something that should be had by students because
people with climate literacy may use their knowledge to enrich their calculation in deciding
their life policies for a better quality of living because they grasp the basic understanding of
the climate change system, including the factors that also affected by nature as well as
mankind (Research, 2009). One of the aspects of climate literacy is the competency aspect
where it refers to the mental process that is involved when a person answering a test or
solving a problem (Nurdin, 2019). The competency aspect that is acquired in climate literacy
will be related to the mental process when one answers some questions that referring to
solving problems in the process to prevent climate change.

The competency aspect is rated from several indicators. A total indicator that is analyzed
from competency aspects is three, which are identifying scientific issues, explaining a
scientific phenomenon, and using scientific evidence. The climate literacy competency result
in the competency aspects is as shown Figure 3.

Graphic Climate Literacy Test Resultin Each indicator
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Figure 3. The Climate Literacy Test Result in Each indicator According to Competency
Aspect.
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The result from the acquired percentage is gained from finding the gained maximum
score from students and finding the median from the literacy capacity in each existing
indicator (Wulandari & Sholihin, 2016). From the score percentage that is acquired, it will be
found how is the students’ criteria in climate literacy competency criteria in each indicator,
where it would lead to the categorization in the Table 4.

Table 4. Climate Literacy Criteria Mastery in Each Indicator.

Competency Aspect Indicators Mastery Criteria
Identifying Scientific Issues Very Low
Explaining Scientific Phenomenon Moderate
Using Scientific Proof Moderate

According to the research data on students’ answers in the climate literacy test, Based
Figure 3 and Table 4 the highest percentage of the result is in the indicator of explaining a
scientific phenomenon that achieved 74.5%, thus categorized as moderate. It is then followed
by the indicator of using scientific proof. And the least number of percentages is in the
indicator of identifying scientific issues with the number of 49.2%, thus categorized as very
low.

As Yuliati (Erniwati et al., 2020) said that competency aspect will be related to how the
students or the individual will applicate their knowledge in the real world. According to the
result of the students’ mastery in the indicator of identifying scientific phenomena which are
scored as very low, it could be said that the students’ competency in solving issues relating to
the factors of climate change and its relations with their daily life is very low. In the process
of the test, the average students still answer the answers regarding climate in a wrong
manner.

The capacity in identifying climate scientific issues will show how capable the students
are in understanding the issues and their characteristics in each key words of the climate
phenomenon that is in the climate change test instrument. This is related to the basic
knowledge of the basic concepts of climate change because the analysis questions in the test
are correlating students’ cognitive aspects with daily climate phenomena and occurrences.
Thus, the students’ capacity in identifying scientific issues in climate literacy is related to the
cognitive memory quality of students.

From the research, it could be said that the students’ achievement in indicator in
identifying scientific keywords to solve climate problems is still low, compared to the other
indicators. Some students are still wrong in identifying the greenhouse gas effect that being
related to the climate change phenomenon and in identifying the gasses that caused the
greenhouse gas effect. In this test, students are expected to understand that climate change is
caused by the raise of the greenhouse gas effect. The rise of the greenhouse gas effect could
be the factor that catalyzes the global warming process, thus this effect will raise the
frequency of extreme weathers (Pabalik et al., 2015).

From the research result on students’ indicators in using scientific evidence, it could
be said that the students as a whole have some competency in answering the questions.
Students could interpret scientific evidence and deriving conclusions by laying out data that
is available in some tables and pictures in the climate change test instrument. Other than that,
the capacity to use scientific evidence is shown through their way of identifying assumptions,
proofs, and reasons behind the conclusions derived in solving the problems of climate
change.

The majority of the students could give information explanations in the median
temperature of earth’s atmosphere graphic and carbon dioxide emission in earth graphic that
could support the explained conclusion in the question. This could be seen from the fact that
some students answered with information that they found in supporting the conclusion that
carbon dioxide emission and the average temperature of the atmosphere is gradually
increasing each year, except some specific years that caused a not significant temperature
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decrease. Thus, from the answers to the climate literacy test, students may read a graphic and
give conclusions with a moderate level of mastery. The capacity to interpret data and
scientific evidence could be seen from their method in changing data into one interpretation
towards another interpretation.

Some scientific evidence that was used is from reliable sources could be reinterpreted
and selected by students that indirectly lead students into the solutions of the problems
(Asyhari, 2015), thus in this climate literacy students could see the graphic data to be lead to
an understanding regarding climate change thus to acquire the solution from the problem.

The students’ capacity in explaining scientific phenomenon as one of the indicators is
categorized as moderate. Overall, students could explain scientific phenomena relating to
climate change where students applied scientific knowledge in situations given in the process
of daily activities that may reduce climate change. Other than that, students have competency
in describing or interpreting phenomena on the processing of items that may cause the rise of
temperature thus concluding into climate change.

The acquired data also explained that the students’ capacity in explaining the scientific
phenomenon is pretty good in their application of some knowledge of climate change towards
each condition given in the test. In this matter, students may predict that the cause of climate
change could be caused by man’s actions. Students also could interpret or describing
phenomena and predict some activity that may decrease the carbon dioxide emission as
prevention of climate change, because it may lead to the rise of temperature thus concluding
into an extreme climate situation. This capacity achievement also gives information that
students could give explanations very well in the problems laid out in the test.

This shows that students’ capacity in applying their knowledge of climate change in
solving climate literacy questions is moderate. The knowledge concept that they have will
influence their capacity in describing or interpreting scientific phenomenon (Rini et al.,
2021), thus the average students could already explain the phenomenon in climate change.

In this manner, it is seen that climate literacy education as a whole could be improved
further, especially in the learning that could be related to each climate occurrence that has
happened lately. Other than knowing how the climate phenomenon happened, students could
be given guidance in how to prevent climate change and to respond correspondingly towards
climate changes today. The role of teachers is important to teach climate change that may
develop students into being critical in gaining new information on phenomenon thus
becoming an emphatic individual that is committed to taking actions to make their
environment better (Chang, 2015).

CONCLUSION

The result of the research shows that on average the score of climate literacy capacity
of level XI high school students of 107 students in SMAN 22 Surabaya is moderate. While
the result for each indicator is acquired that students could explain a scientific phenomenon
and using scientific evidence at a moderate level, while still low in identifying scientific
issues. In this manner, it is seen that as a whole that climate literacy quality should be
improved, especially in things regarding the prevention of climate change.

RECOMMENDATION

The results of this study are limited to the ability of students in climate literacy so in the
next study it is expected that there are innovations and new ideas that are studied more deeply
to find ways to improve students’ ability to climate literacy.
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