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Abstract: In addressing environmental issues, it is important to measure STEM literacy achievement to
increase students' environmental awareness and equip them with the necessary skills to contribute to
finding solutions. This research aims to determine the profile of students' STEM literacy achievement
in Bandung regarding environmental change issues. The research method used is descriptive with a
qualitative approach. The research subjects comprised 193 tenth-grade students selected from SMA
Negeri 1 Bandung, SMA Negeri 4 Bandung, and SMA Negeri 9 Bandung for the 2023/2024 academic
year, chosen through simple random sampling. The research instrument consisted of 40 multiple-choice
guestions on environmental change issues, covering seven STEM literacy indicators: explaining
phenomena scientifically, evaluating and designing scientific investigations, interpreting data and
evidence scientifically, understanding technological principles, developing solutions to achieve goals,
formulating situations mathematically, and using concepts, facts, procedures, or reasoning. Data
analysis was conducted by calculating the average score of students' STEM literacy achievement per
indicator as a percentage. The research results indicate that the percentage of students' STEM literacy
achievement is 70%, categorized as moderate. The percentages per STEM literacy indicator are as
follows: explaining phenomena scientifically at 71%, evaluating and designing scientific investigations
at 61%, interpreting data and evidence scientifically at 73%, understanding technological principles at
76%, developing solutions to achieve goals at 74%, formulating situations mathematically at 61%, and
using concepts, facts, procedures, or reasoning at 61%.

Keywords: STEM Literacy, Environmental Change, High School Student, Descriptive.

1. INTRODUCTION

Global markets and modern needs, such as
sustainable energy, efficient health care, and the
development of appropriate technologies, require
a strong education in science, technology,
engineering, and mathematics (STEM). STEM
literacy, which includes a basic understanding of
the core concepts in these fields, is essential not
only for preparing future STEM professionals but
also as an essential skill for everyone to face an
increasingly information—and technology-based
world (Kelp et al., 2023; Simbolon et al., 2019)

In the 21st century, the world has become
increasingly connected and dependent on
scientific  knowledge. Along with the
development of education in the world, including
in Indonesia, the importance of STEM education
in schools is emphasized (Miranti et al., 2020).
STEM refers to the integrated teaching and
learning of Natural Sciences, Technology,
Engineering, and Mathematics. One of the
abilities students need in STEM education is
literacy, especially STEM literacy (Widya et al.,
2019). STEM literacy can be applied to various

So STEM literacy becomes very important, one of
which is in the field of biology teaching (Stains et

al., 2018).
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scientific disciplines, including in the context of
biological sciences. In biology subjects, various
research areas can increase students’ STEM
literacy (Banila et al., 2021) to overcome the low
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level of student intention to know and study
environmental problems (Nasution, 2016). STEM
literacy includes understanding and applying
scientific concepts, thinking critically, solving
problems, and making informed decisions related
to Natural Sciences, Technology, Engineering,
and Mathematics issues. STEM literacy is not
limited to theoretical knowledge but also includes
practical skills such as scientific communication,
technological literacy, and the ability to analyze
and evaluate evidence to make informed decisions
and participate in societal issues (Tang &
Williams, 2019).

The world faces an environmental crisis, with
many related challenges threatening our natural
balance. This crisis has a broad impact on
humanity and could endanger survival (Dianjaya
& Epira, 2020). Environmental conflicts arise
over various ecosystem services and natural
resource management issues at the global level.
These problems include loss of biodiversity, poor
air quality, forestry, water shortages, and land
degradation. Some action is needed to address this
problem as the situation continues to worsen
worldwide (Arora et al., 2018; Bob & Bronkhorst,
2011).

There has been growing concern about
environmental change and sustainability issues in
recent years. Issues such as climate change,
pollution, and resource depletion require a strong
foundation in STEM literacy to understand
complex scientific concepts and make informed
decisions about how to address these challenges
(Miranti et al., 2020). Understanding
environmental changes based on sustainable
development issues is very important for students.
By gaining knowledge about these topics, students
can become responsible and contribute to
environmental Stewardson achieving sustainable
development goals (Lépez Chao et al., 2020). In
general, learning that begins with providing
students with stimuli about everyday life can
improve their engineering abilities and help them
understand problems in their environment
(Nurbayani et al., 2023). This understanding will
not only help students make the right decisions in
their daily lives but also allow them to actively
participate in initiatives aimed at mitigating
climate change and preserving natural resources
for future generations (Wahyuni, 2019).
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The focus in STEM is on how to develop
students' engineering abilities. The development
of students' engineering abilities in research is
better after STEM learning is carried out than
those who do not use STEM. This shows that
STEM-based learning has a more positive impact
on engineering abilities. The engineering process
consists of the stages of thinking, designing,
creating, and testing, systematically trains
students to understand problems well, generate
various ideas, determine solutions, and express
these ideas in more focused and planned designs
(Nurbayani et al., 2023; Rukoyah, 2020).

With the increasing demand for skilled
professionals in STEM fields, educational
systems must prioritize assessing and developing
these competencies. Measuring STEM literacy
allows educators to identify areas where students
may be experiencing difficulties so they can adjust
teaching methods and provide appropriate support
to address these deficiencies (Sari et al., 2021).

Assessment of students' STEM literacy
achievement is very important. This is done to
measure the success and accuracy of what has
been designed by the teacher. Apart from that, this
assessment can also help see the influence of
STEM literacy on students' level of
understanding. STEM literacy helps students
design problems, reason based on hypotheses, and
combine information in learning (Ningrum &
Rahmi, 2021). Thibaut (2018) It also states that
STEM literacy, which involves understanding the
concepts of science, technology, engineering, and
mathematics, is very important in an increasingly
complex and technology-based world. Therefore,
this research aims to determine the profile of
students' STEM literacy abilities in the context of
environmental changes and sustainability issues
to determine the extent of students' STEM literacy
abilities.

2. RESEARCH METHODS

This type of descriptive research uses a
qualitative approach that aims to describe
phenomena, facts, events, or occurrences that are
current or have occurred. With this approach, the
focus is on actual problems occurring or have
occurred without any manipulation. According to
Frankel et al (2012), The descriptive method is
research that describes and interprets objects as
they are and does not involve treatment,
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manipulation, or changes to the sample being
investigated, so there is no need to organize a
control or experimental group. In descriptive
research, researchers try to describe events,
situations, or phenomena that are the focus of the
research as accurately as possible without
systematic manipulation (Sukardi, 2008). This
research was conducted to evaluate students'
STEM literacy achievements in biology learning
material on environmental change issues for class
X MIPA students in Bandung. Implementation
will occur in May 2024 for the 2023/2024
academic year.

The researcher took the population in this
study from several public high schools in
Bandung, namely SMA Negeri 1 Bandung, SMA
Negeri 4 Bandung, and SMA Negeri 9 Bandung,
while the samples taken were 6 classes X MIPA,
totaling 193 students with a simple sampling
technique. Random sampling. Data collection
techniques through student STEM literacy
instruments. The research instrument is in the
form of STEM literacy questions that adapt to the
material context of environmental change issues.
The instruments in this research include 40
multiple choice test questions based on indicators
from PISA 2015 and NAEP 2014 in the form of
indicators for explaining phenomena scientifically
with 2 questions, evaluating and designing
scientific investigations with 5 questions,
interpreting data and evidence scientifically with
five questions, understanding principles -
technological principles with 11 questions,
developing solutions to achieve goals with 8
questions, formulating situations mathematically
with 5 questions, and using concepts, facts,
procedures or reasoning with 4 questions. The
guestion instrument created in this research has
gone through the validation analysis test stages of
the question items by 3 validators/experts and was
processed using Anates 4.0.

Based on the results, 36 valid questions were
produced, with a medium level of difficulty, good
discriminating power, and a very high-reliability
value of 0.90. The data analysis technique used in
this research is descriptive categorization. The
stages in categorizing are grouping data,
tabulating data, presenting researched data, and
carrying out calculations to answer the problem
formulation in this research. Data processing in
this research was carried out using a percentage
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formula. The assessment criteria for each data are
presented below.
Table 1. STEM Literacy Ability Assessment Criteria

Category Intervals
Very high 86-100
Tall 76-85
Currently 60-75
Low 55-59
Very low <54

(Chairulli & Rahmi, 2022).

3. RESULTS AND DISCUSSION

Based on the research results and data
analysis obtained regarding students' STEM
literacy abilities in biology learning for the class.
The following are the percentages of data analysis
results from Anates 4.0:

76.0% 74.0%
Bo0.0% 68.0%

70.0% 61.0%
o 60.0%
3 50.0%
S 40.0%
5 30.0%
a

20.0%

10.0%

sains Teknologi Engineering

0.0%
Matematika
Literasi

W Persen tase

Figure 1. Results of STEM Literacy Analysis

Based on Figure 1, the percentage of student
achievement in scientific literacy is 68% in the
medium category, in technological literacy it is
76% in the medium category, then in technical
literacy it is 74% in the medium category, and in
mathematics literacy it is 61% in the medium
category. Currently. If you average these four
literacies, the STEM literacy ability of high school
students in Bandung is 70%, including in the
medium category.

The data obtained in Figure 1 was then
strengthened by analysis of each indicator for
literacy, especially the science and mathematics
indicators. This can clarify students' abilities in
STEM literacy, as shown in Figure 2 of the results
of the analysis of science indicators.
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Figure 2. Analysis Results on Scientific Literacy
Indicators

Based on Figure 2, there are 3 sub-indicators
of the scientific literacy indicators shown in this
research. The results of students' scientific literacy
achievements in the sub-indicator of explaining
phenomena scientifically are 71%, which is in the
medium category, then in the sub-indicator
evaluating and designing scientific investigations,
it is 61%, which is in the medium category, then
in the sub-indicator interpreting data and evidence
scientifically 73% is in the medium category.
Then, proceed with analyzing the mathematical
literacy indicators seen in Figure 3.

100%
0%
80%

menmmnskan sitnas secara
matematis

menggunakan konsep, falta,
prosedur atau penalaran

Figure 3. Analysis Results on Mathematical Literacy
Indicators

Figure 3 shows 2 sub-indicators of the
mathematical literacy indicators shown in this
research. The results of mathematical literacy
achievement on the indicator of formulating
situations mathematically are 61%, which is in the
medium category, and on the indicator of using
concepts, facts, procedures, or reasoning, it is 61%
in the medium category.

Based on the research data above, students’
STEM literacy abilities are in the medium
category. This can be seen from the results of the
STEM literacy analysis in Figure 1, where the
perliteracy value shows that it is in the medium
category. These results indicate that STEM
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literacy achievement among students has still not
reached the optimal level and needs further
improvement. According to Dewi et al. (2021)
The results showing this moderate percentage can
be caused by a lack of resources and funding or by
qualified teachers who can teach subjects less
effectively. It can also be because some
individuals may be less interested or motivated to
engage with subjects because subjects that use a
STEM approach or model can be challenging and
require a high level of critical thinking and
problem-solving skills. Then Joseph (2019)
Explains that STEM literacy achievement refers
to an individual's proficiency and understanding
of science, technology, engineering, and
mathematics.

Other research also states that students in
STEM literacy-based biology learning are still
less enthusiastic about reading (Chairulli &
Rahmi, 2022). They are more interested in
learning related to technology. In addition,
teachers do not yet know how to assess students'
STEM literacy achievements in biology learning
(Ningrum & Rahmi, 2021). In Utami's research
(2023) The low achievement of students' abilities
is due to teachers not being optimal in creating
questions that can provide a stimulus for
achieving these abilities, and the questions only
focus on understanding the material. In line with
Sukarno, et al (2013) Learning at school only
emphasizes mastery of concepts.

In line with that, the explanation above is
strengthened by the results of the analysis of each
indicator in Figure 2 for the analysis of science
indicators and Figure 3 for the analysis of
mathematics indicators. The results obtained by
students for each indicator are in the medium
category, but the smallest percentage is in the
indicators of evaluating and designing scientific
investigations (scientific literacy), formulating
situations mathematically, and using concepts,
facts, procedures or reasoning (mathematical
literacy) which is equal to 61%. This shows that
there is still a lack of students' ability in STEM
literacy, especially in science and mathematics
indicators.

Analysis of the research results found that the
main cause of the lack of improving students'
STEM literacy was the less-than-optimal use of
strategies and facilities in learning to increase
students' STEM literacy. Based on this, teachers

Quagga: Jurnal Pendidikan dan Biologi

206



Quagga

Jurnal Pendidikan dan Biologi

are expected to be able to innovate to increase
students' STEM literacy through several methods,
namely the use of STEM-based learning processes
(Ningrum & Rahmi, 2021) and the existence of
learning facilities that increase students' STEM
literacy (Chairulli & Rahmi, 2022), one of which
is by increasing the development of creating
guestions that can provide a stimulus for students
to increase STEM literacy.

4. CONCLUSION

Based on the research results and discussions
presented, it can be concluded that students'
STEM literacy achievements in biology learning
on environmental change issues are divided into 4
aspects: scientific literacy, technological literacy,
engineering literacy, and mathematical literacy,
which are in the medium category.
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