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Abstract: Sustainability consciousness is the expected result with the existence of ESD that is a
complicated construction that can be influenced by various factors. ESD aims to develop students'
understanding of sustainability issues and change students' attitudes and behavior regarding en-
vironmental, social, and economic sustainability. The purpose of this paper is to determine the
improvement of students’ sustainability consciousness after STEM learning in sustainability is-
sues was implemented. This study used pre-experimental method with one group pretes-posttest
design. The sample of this study consisted of 28 seventh grades students of junior high school in
Surabaya. The sustainability consciousness profile is measured using a questionnaire containing
20 quizzes using three categories consisting of sustainable knowledge, sustainable attitudes, sus-
tainable behavior regarding regarding environmental, social, and economic. The instrument was
declared as valid based on expert’s judgment and showed Alpha Cronbach score 0,85. Data was
collected by pretest and posttest of sustainability consciousness questionnaire. Based on the data
analysis, it showed that sustainability issues were effectively integrated into STEM learning to
enhance the sustainability consciousness of junior high school students. N-gain average of sus-
tainability consciousness were 0,18 as low category. The findings suggest that required learning
strategies that can provide more opportunities for students to learn about sustainability issues and
develop pro-sustainability attitudes and behaviors.
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Abstract: Kesadaran keberlanjutan adalah hasil yang diharapkan dengan adanya ESD yang meru-
pakan konstruksi rumit yang dapat dipengaruhi oleh berbagai faktor. ESD bertujuan untuk
mengembangkan pemahaman siswa tentang isu-isu keberlanjutan dan mengubah sikap dan per-
ilaku siswa tentang keberlanjutan lingkungan, sosial, dan ekonomi. Tujuan dari makalah ini ada-
lah untuk mengetahui peningkatan kesadaran keberlanjutan siswa setelah pembelajaran STEM
dalam isu keberlanjutan diterapkan. Penelitian ini menggunakan metode pra-eksperimen dengan
desain one group pretes-posttest design. Sampel penelitian ini terdiri dari 28 siswa kelas VII SMP
di Surabaya. Profil kesadaran keberlanjutan diukur dengan menggunakan kuesioner yang berisi
20 kuis dengan menggunakan tiga kategori yang terdiri dari pengetahuan berkelanjutan, sikap
berkelanjutan, perilaku berkelanjutan terkait lingkungan, sosial, dan ekonomi. Instrumen dinya-
takan valid berdasarkan penilaian ahli dan menunjukkan skor Alpha Cronbach 0,85. Pengum-
pulan data dilakukan dengan pretest dan posttest kuesioner kesadaran keberlanjutan.
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Berdasarkan analisis data, menunjukkan bahwa isu keberlanjutan secara efektif diintegrasikan ke
dalam pembelajaran STEM untuk meningkatkan kesadaran keberlanjutan siswa sekolah menen-
gah pertama. Rata-rata N-gain kesadaran keberlanjutan adalah 0,18 termasuk kategori rendah.
Temuan menunjukkan bahwa diperlukan strategi pembelajaran yang dapat memberikan lebih
banyak kesempatan bagi siswa untuk belajar tentang isu-isu keberlanjutan dan mengembangkan

sikap dan perilaku pro-keberlanjutan.

Kata Kunci: kesadaran keberlanjutan , ESD, STEM, Sustainability Issues

INTODUCTION

In 2002, UNESCO officially in-
troduced the concept of ESD in Johannes-
burg. Learning using the ESD context
leads students to ask questions, learn to
clarify one's values, learn to think sustain-
ably, and learn to think (Tilbury, 2011).
sustainability issues are wicked problems
that must be addressed, ESD needs to em-
power students to be able to understand
the problems holistically and take actions
at individual and collective levels (Brun-
diers & Wiek, 2013). Therfore, the focus
of ESD should be on developing students'
understanding of sustainability issues and
change students' attitudes and behavior
regarding environmental, social, and eco-
nomic sustainability (Kalsoom &
Khanam, 2017)

Sustainability consciousness is
the expected result with the existence of
ESD that is a complicated construction
that can be influenced by various factors.

Such as research conducted by Kalsoom

etal. (2017) regarding surveys to measure
knowledge, attitude, and behavior to-
wards sustainable development that re-
ports SC of the preservice teachers in Pa-
kistan is much lower than that of Swedish
upper upper secondary students. The re-
sult of this study indicate that develop-
ment of SC is not simply the ESD profile
but the education culture as a whole (in-
cluding environmental care, social jus-
tice, democracy, economic equity). Sus-
tainability consciousness (SC) is one of
umbrella term that used by a Swedish re-
search group at Karlstad University to de-
scribe an individual's knowledge, atti-
tudes, and behaviors in each of the three
dimensions of sustainability: social, eco-
nomic, and environmental. They reported
SC of grade 6, 9 and 12 students studying
in ESD-profiled and non-ESD profiled
schools in Sweden (Berglund et al., 2014;
Berglund and Gericke, 2016; Boeve-de-
Pauw et al., 2015; Olsson et al., 2016;
Olsson and Gericke, 2016).
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The sustainability issue raised in
this study is the pollution that occurs in
mangrove forests. The material on envi-
ronmental pollution consists of pollutant
substances that can damage ecosystems,
especially the water, air, and soil environ-
ments that surround human life. Students
need to understand the theory of pollution
and introduce pollution problems that oc-
cur in the surrounding environment. One
of the rare ecosystems in the world with
an area of only 2% of the earth's surface
is the mangrove ecosystem. This ecosys-
tem has decreased by 30-50% in the last
half century due to pollution due to
coastal development, expansion of pond
development, and excessive logging (Ci-
for, 2012). According to Setyawan and
Winarno (2016), mangrove forests are
ecosystems that have ecological, socio-
economic, and socio-cultural roles in ac-
cordance with the context of Education
for Sustainable Development (ESD).
With the introduction of environmental
pollution material that occurs in the Man-
grove Forest, it is hoped that students can
use their knowledge to provide solutions
to environmental pollution problems and
have sustainable thinking so that the en-
vironment remains sustainable.

The application of science to

overcome problems or issues that occur in

everyday life aims to make the learning
process in schools meaningful and direct
students to have sustainable thinking. The
problem-oriented transdisciplinary learn-
ing researched by Dlouha and Burandt
(2015) is one of the learning methods by
linking real-world issues that have an im-
pact on the achievement of ESD compe-
tencies that indicate the learning environ-
ment provides opportunities for teachers
to support interactive and independent
learning. The paper aims to determine the
improvement of students’ sustainability
consciousness after attending STEM
learning in sustainability issues. The goal
of STEM in sustainability issues is raising
student’s awareness of sustainability. The
results of this study are expected to be
used as a reference for other researchers
to explore more deeply about learning
strategies that can provide more opportu-
nities for students to learn about sustaina-
bility issues and also develop attitudes

and behaviors that are pro-sustainability.

RESEARCH METHOD

This study was done by quasi ex-
perimental method with with one group
pretes-posttest design. The treatment of
the class was done by conducting STEM

learning in sustainability issues. Data was
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collected by pretest and posttest of sus-
tainability consciousness questionnaire.
Table of design this study can be seen in
Table 1.

Table 1. One Group Pretest-Posttest De-

sign
01 X 0O,
STEM learn-
Pretest . "9 MSUS"  pocttest
tainability is-
sues

Based on the Table 1, question-
naire given in pretest and posttest are
same. Data of the students were analysed
to know the improvement of student’s
sustainability consciousness. Participants
of this study were 28 seventh grades stu-
dents of junior high school at Surabaya in
academic year 2021/2022. Instruments
used in this study were sustainability con-
sciousness questionnaire which consist of
20 items to measure understanding of sus-
tainability issues students' attitudes and
behavior regarding environmental, social,
and economic sustainability. The type of
instrument used in this study is a Likert-
scale questionnaire. This questionnaire
uses five options including: extremely
agree, agree, uncertain, disagree, and ex-
tremely disagree. The research flowchart
in this study is divided into three stages

including: preparation, implementation,

and final stages. the research flow is ex-
plained systematically in Figure 1.

Preparation
Study of Preliminary Determine
literature | studies | 7| the problem
Instrument Judgment of ! Instrument
trial instrument arrangement
Implementation
Intervensi
Pre-test (cksperimen Post-test

Processing and analysis of data

Discussion of research results

Summarizing research results

Figure 1. Research Flowchart

The questionnaire was consulted
and validated by expert’s judgment then
tested. There were 20 items of test for un-
derstanding of sustainability issues stu-
dents' attitudes and behavior regarding
environmental, social, and economic sus-
tainability and showed Alpha Cronbach
score 0,85 (high category). Pretest-post-
test of student’s sustainability conscious-
ness after STEM learning in sustainabil-
ity issues is analyzed by calculating nor-
malized (N-gain) average score. The for-

mula used as follow:
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_ W(Sp)=%(Si)

& = 100-%(S)
Description:
<g> : Normalized gain
St : Average of posttest score
Si : Average of pretest score

Interpretation of average normalized gain
can be seen in Table 2:

Table 2. Category of Average Normalized

Gain
Score <g> Criteria
g>0,7 High
0,3<g<0,7 Medium
g<0,3 Low
120

100

(o]
o

o

o

o

(Hake, 1998)

RESULTS AND DISCUSSION

The purpose of this study was to
determine the improvement of students'
understanding of sustainability issues and
change students' attitudes and behavior
regarding environmental, social, and eco-
nomic sustainability after STEM learning
in sustainability issues was implemented.
The pretest-posttest result of student’s
sustainability consciousness are pre-

sented in Figure 2.

60
4
2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

M Pretest

M Posttest

Figure 2. Improvement of Student’s Sustainability Consciousness

Based on Figure 1, it showed an
enhancement in pretest-posttets scores for
sustainability consciousness profile of
students. The average pretest score 82,07
incresed to 85,78 in posttest score. The
higest pretest score obtained was 91 in

very good category and the smallest pre-
test score but still in quite good category
was 72. While the higest posttest score
obtained was 100 in very good category
and the smallest posttest score but still in
good category was 77. N-gain was calcu-

lated from the result of student’s pretest
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and posttest scores after attending on
STEM learning on sustainability issues.
Meanwhile, the achievement of the sus-
tainability consciousness profile in each

category can be seen Figure 3.

90
85 87.85 .
80 82.65 32.26 E 1

75 E L ! ! ! !

Understanding Attitude of
of Sustainability  Sustainability

M Pretest M Posttest

Figure 3. Percentage of Pretest-Posttest

Scores for Each Category

Based on Figure 2, the average
percentage in each category has in-
creased. From the average pretest-post-
test scores, N-gain was calculated to see
the improvement in each category. The
recapitulation of N-gain result for each
category of sustainability consciousness
profile can be seen in Table 3.

Based on the result of N-gain in
each category on sustainability con-
sciousness, percentage of students' under-
standing about sustainability issues got
the lowest scores but still in good criteria
in pretest-posttest 80,10% and 82,65%,
respectively. N-gain for student’s under-
standing of sustainability issues got the
lowest result from other categories; 0,12

in low criteria. Meanwhile, the highest

Behavior of
Sustainability

percentage was obtained by behavior cat-
egory in pretest 83,87% and the highest
percentage was obtained by attitude cate-
gory in posttest 87,85%. The highest N-
gain was also obtained by attitude cate-
gory 0.31 in moderate criteria. Mean-
while, the overall N-gain average showed

0.18 in low category.

Table 3. N-gain of Sustainability Con-

sciousness for Each Category

Table 3. N-gain of Sustainability Consciousness for Each Category

Kategori Profil Sustainability Consciousness

Treatment Behavior of

sustainability

Understanding of  Attitude of
sustainability sustainability

Pretest 80,10 82.26 83,87
Posttest 82,65 87,85 87,14
N-gain 0,12 031 0,20
Criteria of N-gain ~ Low Medium Low

Based on the result of sustainabil-
ity consciousness test, category of stu-
dent’s understanding about sustainability
issues got the smallest pretest and posttest
scores that compared to other categories
but still in good criteria. N-gain of stu-
dent’s undertanding also got the smallest
results with low criteria. Meanwhile, N-
gain for attitudes of sustainability got the
highest results from other categories 0.3
in medium category. The implementation
of STEM learning in sustainability issues
can provide changes to the student's sus-
tainability consciousness profile with the
result of an increase in the sustainability

consciousness profile 0.18 in low cate-
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gory. However, this learning is not opti-
mal in developing students' understand-
ing of sustainability issues. It was caused
that sustainability development was new
for students in learning. Students are di-
rected to recognize several sustainability
issues that lead them to change attitudes
and behavior towards sustainability re-
garding environmental, social, and eco-
nomic sustainability on STEM learning in
sustainability issues. ESD is a transform-
ative education that aims to develop stu-
dents' understanding of sustainability is-
sues and change students' attitudes and
behavior regarding environmental, social,
and economic sustainability. (Kalsoom &
Khanam, 2017) [3]. SC is the expected re-
sult with the presence of ESD where SC
iIs a complex construction and various
factors can contribute to its development.
According to Kalsoom et al. (2017) states
that the development of SC is not due to
the ESD profile, but the education culture
as a whole (including environmental care,
social justice, democracy, economic eg-
uity). The hope with STEM learning in
the context of ESD is to make students
more aware of sustainability. From the re-
sults of the study presented, the re-
searcher suggests conducting more in-

depth research on learning strategies that

can provide more opportunities for stu-
dents to learn about sustainability issues
and also develop attitudes and behaviors

that are pro-sustainability.

CONCLUSION

The conclusion of this study is en-
hancement of students' sustainability con-
sciousness in Surabaya shows 0.18 in low
category. While the enhancement of stu-
dents' sustainability consciousness for
each catagorie as follows: N-gain for stu-
dent’s understanding of sustainability is-
sues got the lowest result from other cat-
egories; 0,12 in low criteria, N-gain for
Behavior of sustainability got the result:
0,20 in low criteria, and N-gain for atti-
tudes of sustainability got the highest re-
sults from other categories 0.3 in medium
category. The results of this study showed
implementation of STEM learning in sus-
tainability issues can provide changes to
the student's sustainability consciousness
profile with the result of an increase in the
sustainability consciousness profile 0.18
in low category. However, this learning is
not optimal in developing students' un-
derstanding of sustainability issues. It
was caused that sustainability develop-

ment was new for students in learning.
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