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Abstract

The context Socio Scientific Issue (SSI) for learning
is not o nly a global issue. Local environmental
problems have a higher relevance to students'
knowledge in learning. This study aims to analyze
the potential and impact of crab peelings household
industry waste in Rembang Regency and its
potential as a SSI context in science learning. Data
were collected through interviews, observation, and
literature study using a descriptive qualitative
method. The results showed that crab peeling waste
could be utilized for making petis, natural food
flavors, calcium and phosphorus sources, organic
fertilizers, corrosion bio-inhibitors, fish and shrimp
feed, metal absorbents, and food preservatives.
Improperly managed crab waste harms the
environment and public health, causing odor
contamination, water contamination, and breeding
grounds for flies and bacteria. The environmental
problems caused by waste from the crab peeling
household industry in Rembang Regency are
controversial social issues with no immediate
solution. Addressing these issues requires
consideration of various factors, such as moral,
ethical, cultural, traditional, economic, political, and
environmental aspects, along with scientific
understanding and community agreement for
resolution. Therefore, the study of this matter has
the potential to be raised as a SSI context in science
learning.
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INTRODUCTION

There is a growing concern in education
to address sustainability issues in school
teaching and learning, leading to the notion of
the importance of Education for Sustainable
Development (ESD) (UNESCO, 2019). Learning
that emphasizes the relationship between
improving science literacy and addressing
community engagement, both individually
and collectively, is strongly recommended to
achieve ESD (Schulz, 2009). Relevant learning
is needed to prepare students for the changing
times. Relevant science learning is defined as
science learning that can provide students
with a better understanding of themselves and
their lives, a better understanding of the
phenomena that occur in the environment
around them, and ideas for solving emerging
problems. In addition, science learning
enables students to seize future opportunities
through science learning. Undoubtedly, all
these things are viewed from the perspective
of science (Stuckey et al., 2013)

According to previous research, selecting
learning models and approaches should
prioritize relevance in science education. The
Socio-Scientific Issue (SSI) learning strategy
enhances relevance in science education. SSI
teaches material about social attitudes, care,
participation, and social issues in the
environment and communication (Zeidler &
All, 2005). The SSI strategy aims to increase
intellectual, moral, and ethical understanding
and awareness of the relationship between
science and social life (Schenk et al., 2021) The
focus of SSI is a controversial social or
environmental problem, with multiple
solutions (Birmingham & Barton, 2014). By
using SSI in science learning, it is expected
that students can see problems as science
phenomena that are related to or even
complete the concept of the science material
being studied. Thus, the use of SSI in science
learning is expected to provide science
learning that is relevant to students and show
how science affects society.(Uysal & Cayci,
2022). Various literature studies conducted SSI
can have a positive impact on science learning
by offering students experience in applying
scientific and ethical concepts and reasoning
to relevant topics, improving students'
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argumentation skills (Dawson, 2024; Williams,
2022; Dawson & Carson, 2020),
communication skills (Chung et al, 2016;
Susilawati et al., 2021), decision-making ability
(Ozden, 2020; Yuniartika, 2022), informal
reasoning (Aziz & Johari, 2023; Han-Tosunoglu
& Ozer, 2022; Cebesoy, 2021;0zden, 2020),
critical thinking skills (Davut Gul & Akcay,
2020; Kuo et al.,, 2019; Lombard et al., 2020;
Torres & Matarredona, 2016), science literacy
(Ke et al., 2021; Uzpen et al., 2019).

SSI incorporates issues that are
controversial (open-ended, complex,
unstructured problems) and cannot be easily
addressed through memorized content
knowledge, or simple algorithms (Tsai et al.,
2019). The context used in this study is a crab
peelings household industry in Rembang
Regency.

Rembang is a regency in Central Java that
produces the second-highest export of crab
meat after Demak, which is around 16 tons per
month. Crab meat production from Rembang
continues to increase from year to year. The
sub-district in Rembang that contributes the
largest production of crab meat is the Kaliori
sub-district. Partly a coastal area, the majority
of residents in Kaliori sub-district work as
fishermen or work in the fisheries sector such
as middlemen (collecting traders), Sellers, or
seafood traders. With the increasing export of
processed crab meat, there are also more crab-
peeling household industries in Kaliori sub-
district. Currently, four villages in Kaliori have
crab peeling industry groups: Sukoharjo,
Tambak Agung, Tasik Harjo, and Purworejo.
Crab raw materials that are processed in
Kaliori sub-district are obtained from local
fishermen and supplies from Demak area (Sari
et al,, 2016). Based on research conducted by
(Sari et al., 2016) on the distribution of crabs in
Kaliori sub-district, the distribution of crabs in
the area was described. After fishermen go to
sea to conduct crab-catching operations, the
catch is directly deposited and sold to
middlemen. The task of the middlemen is to
supply the crab from the fishermen and do the
crab boiling process for the Sellers. Sellers
usually have several middlemen as suppliers of
boiled crab for peeling. Groups of crab peeling
workers, who are usually family members or
neighbors, take 30-50 kg of crab every day
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from the middlemen to be peeled for a wage of
Rp.15,000/kg. The peeled crab meat is then
deposited back into the basket. The collectors
then deliver the clean crab meat to factories in
the Rembang Regency area to be packaged
and exported. The crab distribution flow can
be described as follows:
Figure 1. Flow chart of crab distribution in
Kaliori sub-district, Rembang district.

The increase in the value and volume of
processed crab exports in Rembang is also

Fisherman Tgngkulak Seller
(midleman)
Customers Export Factory

followed by an increase in the amount of waste
generated. Based on the research results, the
largest amount of crab shell waste in Indonesia
isin Central Javaat11.15 tons/day. (Amalia et al.,
2021). The amount of crab waste produced in
the crab peel household industry in Kaliori
sub-district, Rembang Regency has also
increased yearly. The waste generated from
the crab peel industry is in the form of solid
waste, namely shells, claws, other body parts,
and liquid waste derived from cooking water
(Hastuti et al., 2012). The process of processing
and taking crab meat produces waste of about
40-60% of the total weight of the crab(Azizi et
al., 2020). The shells and skins of crabs are
mostly discarded, sold directly without
processing, or just processed and then sold to
collectors. Disposing solid and liquid waste
from crab meat production certainly has the
potential to cause negative impacts on the
environment. On the other hand, the content
of crab waste has many substances that have
the potential to be utilized.

Rajungan is a group of crabs from the
family Portunidae which is part of the
crustacean class Malacostraca and order
Decapoda. Decapoda has been the object of
much research because it has a very high
economic value and has a large diversity of
species (Ernawati et al., 2015). Waste from
shells, skins, and other body parts of crabs
have useful chemical content including; 30-
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40% protein; 30-50% minerals (CaCO3); and
20-30% chitin (Natalia et al., 2021). The liquid
waste from crab boiling contains high levels of
protein and dissolved substances. crab liquid
waste contains 17 amino acids with glutamic
acid levels reaching 0.04% (b/v) (Mumtazah et
al., 2021). With such content, crab waste
certainly has a variety of potentials that can be
utilized. This study aims to analyze the
potential and impact of crab peel household
industry waste in Kaliori Subdistrict, Rembang
Regency. The objectives of this research are:
(1) To find out the potential utilization of crab
peel household industry waste that has been
done in Kaliori Subdistrict, Rembang Regency,
(2) To find out the impact of crab peel
household industry waste for the community
and the environment in Kaliori Subdistrict,
Rembang Regency, (3) To explore the
potential of analyzing the crab peeling
industry as a learning resource in science
learning based on the Socio-Scientific Issue
(SSI) approach.

METHOD

The research method used is descriptive
qualitative. The data collection techniques
used were interviews, literature studies, and
direct observation. This primary data
collection was carried out through
observation and interviews with the aim of
making direct observations of objects. The
results of the observations were information
on the process of crab peeling and the
relationship between crab peeling waste and
its impact, while in-depth interviews were
conducted directly with employees of the crab

peeling household industry and the
community around the crab peeling
household  industry. Secondary  data

collection was carried out through a literature
study to obtain a theoretical basis and
supporting data related to the potential and
impact of crab peeling waste. In this research,
the researcher is the main instrument for
collecting data based on as much public
knowledge as possible, carrying out
verification, reconstruction, formulation and
conceptualization into scientific knowledge.
After the primary and secondary data
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verification process is complete, the next step
is to analyze the potential of crab peelings
household industry waste in Rembang
Regency as a SSI context in Science Learning.
The location of the observed crab peel
household industry is in four villages, namely
Sukoharjo, Tambak Agung, Tasik Harjo, and
Purworejo. The research was conducted in
March-Mei 2024.

RESULT AND DISCUSSION

Potential waste from the crab peeling
household industry in Kaliori Sub-district,
Rembang Regency.

Following in this part will describe the
waste potential of the crab peel industry, it is
necessary to first review the process of
processing crab into export-ready meat
products and the waste generated from the
process. Based on observations and deep
interviews with middlemen and crab
collectors, the crab processing process starts
with fresh crab, which is washed clean and
then boiled until it is cooked and changes
color to reddish. From this boiling process,
liquid waste is produced from the rest of the
boiling process. The resulting liquid waste is
directly disposed of on the ground or in the
waterways around the house. The cooked crab
is then peeled and the meat is taken. Solid
waste in the form of shells of the crab is then
dried and sold to pengepul or collectors for
Rp. 1,200,-/Kg. While chopsticks and other
body parts from the stripping process are
usually disposed of in the environment
around the production house.

The waste management process can be
observed through the following Figure 2,

Crakby Broiling
process
T 1
Ripe crab o
l ready to be l Lig “;d
peeled e
' I
I I Crab Body
S Aejected -
| . '
Shells of ~rd cthar

Sent o the I
Factong Craks hady part
| |

Chopsticks

Dricd and
sold to
collectors
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Figure 2. Crab peeling process and waste
generated.

Based on interviews with crab
middlemen in Kaliori sub-district, on average,
one middleman gets 150-200 kg of boiled crab
from middlemen every day. With a rough
calculation, each basket can produce 75-100 kg
of crab meat per day to be deposited to PT or
factory. Assuming that the remaining peeled
crab meat is waste, approximately 75-100 kg of
crab solid waste is produced every day. The
waste is in the form of skin, shells, and other
body parts of the crab. Meanwhile, the liquid
waste generated from the boiling process is
approximately 20% of the weight of the crab.
(Mumtazah et al., 2021) which is 30-40 liters
every day.

Figure 3. Peeled crab meat production
activities and the waste.

In Kaliori sub-district, Rembang district, 9
baskets house crab peeling household
industries. If 1 basket can produce 75-100 kg of
solid waste every day then the overall solid
waste of crab peelings produced in the Kaliori
sub-district of Rembang district is 675-900 kg
every day. Meanwhile, the liquid waste
produced ranges from 270-360 liters every day.
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Figure 4. Crab shell waste is ready to be dried
in the sun.

Based on interviews conducted with
collectors and baskets in Kaliori sub-district,
Rembang district, as well as observations at the
production site, it was found that the liquid
waste generated from the boiling process has
so far only been disposed of in the
surrounding environment either directly
watered to the ground or through the
waterways around the house. Meanwhile, the
waste generated from peeling the crab in the
form of shells is usually collected, dried in the
sun, and will be bought by collectors at a very
cheap price of around Rp.1,200,- / Kg. While
other body parts waste, such as chopsticks and
other crab body parts, are disposed of in the
environment around the production site.

Figure 5. chopsticks and other body parts
waste.

Based on the literature review, the
remaining waste from the production of the
crab peel industry, both solid and liquid waste,
has great potential for further utilization.
However, knowledge about the utilization of
this potential is not widely known, especially
to the residents of Kaliori Subdistrict,
Rembang Regency. Based on interviews
conducted with middlemen, baskets, and crab
peeler workers, most of them do not know the
potential of the crab waste. Middlemen said
that so far no one has utilized the water used
for crab stew. They also do not know the
potential of crab liquid waste. The same
information was also obtained from baskets
and crab peeler workers. Based on literature
studies, crab liquid waste can be utilized for
various things, including:

Table 1. Potential Utilization of Crab Waste

Findings

Authors Utilization of crab
waste
(Mumtazah et al, Raw material for
2021) making petis

(Adna Ridhani &
Aini, 2021;
Hastuti et al,
2012; Majid, 2019;
P, 2014).

natural liquid food
flavor raw material

Crab liquid waste can be utilized as a food flavoring
ingredient such as petis because it contains 17
amino acids with glutamic acid levels reaching
0.04%. Petis produced according to this study has
good quality that is not inferior to petis made from
fish or shrimp waste.

Crab liquid waste can be utilized as a food flavoring
ingredient such as petis because it contains 17
amino acids with glutamic acid levels reaching
0.04%. The potential of solid waste from the crab
peel industry. The natural flavor produced from
this research meets food quality standards and
passes the organoleptic test with the average
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Findings

Authors Utilization of crab
waste
(Adriyani et al, A food additive
2020; Al Faruqi, source of calcium
2020; and phosphorus
Mudaningrat &
Ramdan, 2020;

Rahma et al., 2019
Khasanah &

Hartati, 2016;;
Rochima, 2014;
Yanuar et al,
2009)

(Abdul Kahar et Materials for making
al,, 2022; organic fertilizer
Kurniawan et al.,

2018; GunawanR,

Kusmiadi R,

2015;)

(Awaliah et al, Bio corrosion
2020; Titin Putri inhibitor

Awaliah,  Dina

Asnawati, 2020).

(Kurnia et al, Fish and shrimp
2016; Umroh, feed additives

2016)

respondent liking the taste of natural flavor from
crab shell waste.

Solid waste of crab shells and claws can be utilized
as an additive that is a source of calcium and
phosphorus. Research on the use of solid waste as
a food additive has been conducted, including for
the manufacture of crackers(Yanuar et al., 2009),
making wet noodles (Khasanah & Hartati, 2016),
Petis, broth, and crab crackers(Adriyani et al., 2020;
Al Farugji, 2020; Mudaningrat & Ramdan, 2020)
beverages (Rochima, 2014) dried noodles(Rahma et
al., 2019). Based on various research results above,
the addition of powder from crab solid waste to
food ingredients can add flavor and nutritional
value, especially calcium and phosphorus.

Solid waste of crab shells and claws can be used for
making organic fertilizer. Research on the
manufacture of organic fertilizer from crab solid
waste has been carried out by(Abdul Kahar et al.,
2022; Gunawan R, Kusmiadi R, 2015; Kurniawan et
al., 2018). Crab waste contains bound protein
between 30%-40% of organic matter in the skin
matrix. Protein is a source of limp substance (N) for
plants because protein is composed of various
types of amino acids. Crab also contains minerals
such as Ca, which is the most important
component, then Mg, and other minerals, namely
K, Na, Fe, Cu, Zn, and P, in small amounts (Kahar et
al., 2022) These elements are macro and
micronutrients needed by plants.

Crab shell solid waste can be utilized as a bio-
inhibitor to prevent corrosion of metals. Corrosion
is the process of metal oxidation in the presence of
oxygen which causes corrosion. The utilization of
crab solid waste as a bioinhibitor has been carried
out by (Awaliah et al,, 2020; Titin Putri Awaliah,
Dina Asnawati, 2020). Crab solid waste can be
utilized as a bioinhibitor because it contains 20-
30% chitin, which can be converted into chitosan
to prevent corrosion. The study shows that the
highest bioinhibitor efficiency occurred at a
temperature of 303K with a concentration of 500

Crab shell solid waste can be utilized as a raw
material for making fish feed. Making fish feed from
crab solid waste by first crushing the waste into
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Authors

Utilization of crab
waste

Findings

(Khoirul Muslih,
2011; Rahayu &
Purnavita, 2017;
Supriyantini et
al., 2018)

(Badarudin, 2018;
Ridwanto et al,,
2021)

(Azizi et al., 2020;
Djaenudin, 2019;
Mahardika et al.,
2020; Sartika,
2016; Tanasale et
al., 2012; Martati,
2002)

Metal adsorbent

Food preservative

Raw materials for
chitosan production
can be either solid
or liquid.

powder, which is then used as raw material for
making fish feed by adding several other
ingredients. Research on making fish feed from
crab solid waste has been carried out by (Kurnia et
al., 2016; Umroh, 2016). Crab solid waste is used
as raw material for fish feed because it contains a
lot of protein which is beneficial for fish growth.
Some types of fish used as research samples are
tiger shrimp and catfish.

Crab solid waste can be utilized as a metal
adsorbent. Several studies have proven that crab
waste can be utilized as a metal adsorbent,
including lead (Supriyantini et al, 2018) and
mercury (Rahayu & Purnavita, 2017). Crab solid
waste can be used as a metal adsorbent because it
contains chitin which can be converted into
chitosan. Chitosan can form complexes (chelates)
with heavy metal ions and transition metal ions,
especially Cu?* Ni** and Hg?* but not with alkali
and alkaline earth metal ions (Khoirul Muslih,
2011).

Crab solid waste can be utilized as a food
preservative. Several studies prove that crab solid
waste can be utilized as a food preservative. Many
research reported that crab skin solid waste is
effectively used as a natural food preservative
because it contains chitosan which is quite high.
Some foods that have gone through research can
be preserved with chitosan from crab solid waste
including tofu (Badarudin, 2018) and fruits such as
strawberries and duku (Ridwanto et al., 2021)

The raw materials for making chitosan are both
solid and liquid. Processing crab solid waste into
chitosan, both powder and liquid, has also been
widely done, considering that chitosan has many
benefits in life. Various studies including those
conducted to process solid waste into chitosan are
carried out in various ways, both small-scale and
large-scale industries, including those carried out
by (Azizi et al., 2020; Djaenudin, 2019; Mahardika et
al.,, 2020; Sartika, 2016; Tanasale et al., 2012; Martati,
2002)Based on these various studies, chitosan can
be isolated from crab solid waste both at room
temperature and at high temperatures.
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Impact of crab peelings household industry
waste in Kaliori Sub-district, Rembang
Regency

In general, the community around the
crab peel household industry has realized the
negative impacts of solid and liquid crab peel
waste on the environment and the community
directly. Based on interviews with 5 (five)
heads of households and 5 (five) crab peelers,
the direct impact they feel is the appearance of
unpleasant odors every day. This odor comes
from the liquid waste left over from boiling
and from the solid waste lying around the
production site. There is no effort made by the
collectors or workers to eliminate the odor
because they consider that it is the risk of the
crab peeling that they run. Residents in the
vicinity of the production house also feel the
same impact, namely the appearance of
unpleasant odors throughout the day.
However, they cannot do anything about it
because their family members are also
involved as crab peeling workers. Another
impact is the large number of flies, both black
flies and green flies, that swarm the crab waste.
The flies are increasingly coming into people's
homes during the fly season. This was felt to be
very disturbing because even anti-fly drugs
could not overcome the arrival of flies during
the fly season.

Based on the literature study
conducted, information was obtained
regarding the impact of crab waste on the
environment. Liquid waste from crab
processing centers causes unpleasant odors
due to the advanced decomposition of
proteins rich in sulfuric amino acids (cysteine)
producing sulfuric acid, thiol groups, and
ammonia. The effluent also contains lipids
(fats) which are a heterogeneous group of
compounds related either actually or
potentially to fatty acids. The nature of fat is
generally insoluble in water, so waste
containing fat has a considerable impact on
disrupting aquatic ecosystems. This is also
very likely to happen in the crab peel
household industry in Kaliori Sub-district,
Rembang Regency. Middlemen usually leave
the liquid waste from boiling in the waterways
just like that. Meanwhile, the estuary of the
water channel is up to the river and finally to
the sea. Crab liquid waste in the waterways
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causes the appearance of a layer of fat on the
surface of the water. The fat layer on the
surface of the water will block the entry of
light in the water body so that the
photosynthesis process is inhibited, thus
oxygen levels will be low which will cause
aerobic organisms to die (Oktavia et al., 2021).

Information obtained from residents
and middlemen also often dispose of liquid
waste directly to the ground during the dry
season. Although the wastewater sinks
quickly, it has the potential to pollute the soil.
Enough wastewater can enter the soil to
contaminate groundwater. If wastewater
seeps into the ground near the well, the water
quality of the well isno longer good, which can
cause health problems such as itching,
diarrhea, cholera, colitis, and others related to
dirty water (Ken et al., 2019).

In addition to liquid waste, solid waste
that is dumped in the area around the
production house also has the potential to
pollute the environment, including the
swarming and nesting of flies. Crab solid waste
becomes a fly nest because it has a distinctive
aroma and contains alot of protein and fat that
is favored by flies. This fly can certainly have a
serious impact on the health of the
surrounding community. Flies are one of the
vectors of disease transmission. Flies can
spread disease-causing germs from waste to
people through food. Flies can transmit about
100 types of pathogens that can cause disease
in humans or animals. Among them are
typhoid, cholera, dysentery, anthrax, and
diarrhea. One of the causes of diarrhea is the
contamination of food and drink by bacteria
carried by flies. Flies are considered a nuisance
because they prefer to settle in damp and dirty
places, such as sewage. If the food inhabited by
flies is polluted by microorganisms, either
bacteria, protozoa, worm eggs/larvae, or even
viruses carried and excreted from the mouth
of flies, and when eaten by humans, it can
cause diarrhea disease (Anwar & Sugiharto,
2018).

Crab solid waste is difficult to
decompose because it contains high calcium
(Zuchrillah et al., 2020). It is this calcium
content that causes the waste to accumulate
over time even though a hole has been made
in the ground because it is difficult to
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decompose. Even so, other body parts such as
gills and fatty tissue in the shell or skin of the
crab are easily decomposed. This is what
causes the  unpleasant odor. The
decomposition also gives rise to many bacteria
that are lodged in the waste so it will be
dangerous when carried by flies and infesting
the food of the surrounding community
(Widiyawati et al., 2022).

Based on the description above, the
negative impacts caused by crab peelings need
to be taken more seriously. Implementers of
the crab peel industry should have a good
waste treatment system that has been
regulated by the Indonesian Minister of
Environment Regulation so that when
discharged into the environment (water, air,
or soil) it does not cause pollution (according
to environmental quality standards). However,
for small-scale industries (households) this is
still not well implemented because they do not
have an adequate waste treatment system, and
most waste from the household industry is
directly discharged into the environment
without going through the treatment process
(Ken et al, 2019). Therefore, the local
government through the environmental
agency should pay attention to controlling the
waste treatment of the crab peel industry
which is quite a lot in Kaliori sub-district,
Rembang district.

The potential of crab peelings home industry
waste as a Socio-Scientific Issue (ISS) context
in science learning.

"Context" is the circumstances that give
meaning to words, phrases, and sentences.
Contextualization provides "coherent
structural meaning" for a new idea that can be
put into a broader context(Sadler, 2011).
Examples of this context should be considered
significant to community life in today's
society. When combined with environmental
education and ESD, science learning that
starts from context can become relevant
education (Li & Eilks, 2024). SSI contexts
include controversial social problems that are
related to science, do not have immediate
solutions, and require consideration of
various factors, such as moral, ethical, cultural,
traditional, = economic,  political,  and
environmental, and require scientific
understanding and community consensus for
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resolution (Kumar, 2024). The UN has set 17
global goals, the SDGs, to address issues such
as poverty, climate change, and justice. These
goals aim to guide countries towards a
sustainable  future by  2030. With
environmental literacy, SSI-based contexts
can help create educational opportunities for
the SDGs as half of the SSIs are environmental
issues (Hernandez-Ramos et al., 2021).

The alignment between SSI and the SDGs
lies in the shared focus on interdisciplinary
approaches to complex global issues. SSI and
the SDGs emphasize informed decision-
making, critical thinking, and responsible
citizenship for the sustainability and
betterment of society (Stouthart et al., 2023).
Engagement in SSI facilitates the SDGs by
fostering critical thinking and scientific
literacy, while the SDGs provide a framework
to address SSI in education and policy.
Addressing environmental issues is central to
the SDGs. Environment-based SSI contexts
such as genetic engineering, renewable
energy, and climate change encourage critical
thinking, morals, and scientific literacy.(Ke,
Zangori, et al, 2021; Sianes et al, 2022).
However, using context in SSI is not only
about global issues. Local environmental
problems have a higher relevance to students'
knowledge in learning (Zidny & Eilks, 2020).

The environmental problems caused by
the crab peel household industry in Rembang
Regency are local environmental problems
that have occurred for a long time. Critical
thinking about these environmental issues
must be done to strengthen community
involvement in overcoming environmental
problems, including in education. The use of
the problem of crab peelings waste in
Rembang Regency as an SSI context in science
learning can be assessed from various points,
namely controversial social problems related
to science, do not have direct solutions and
require consideration of various factors, such
as moral, and ethical, cultural, traditional,
economic, political, and environmental, and
require  scientific  understanding and
community agreement for resolution (Kumar,
2024).

The environmental problems caused by
the crab peel household industry in Rembang
Regency are controversial social problems
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related to science. This problem is
controversial because people's opinions are
divided about it. Many people are disturbed by
the impact of the waste, but many people do
not mind the problem because they have been
doing and experiencing it for a long time and
even for generations. In science learning with
SSI, students can see these problems from
various perspectives. Thus, the crab peeling
household industry in Rembang Regency
fulfills the requirements as a controversial
social problem related to science.

The environmental problems caused by
the crab peel household industry in Rembang
Regency are also not problems that can be
solved with direct solutions. This is because
the problem involves many parties and
interests so a cross-factor assessment is
needed to overcome the problem. Reviewing
the environmental problems caused by the
crab peeling household industry in Rembang
Regency requires consideration of various

factors, such as moral, ethical, cultural,
traditional, = economic,  political, and
environmental, and requires scientific

understanding and community agreement for
resolution. Catching and processing crabs is a
local wisdom that has existed for generations
in Rembang Regency. This is because, as a
community living in a coastal environment,
the profession of a fisherman and seafood
processor has become their professional
tradition. Various things related to
community activities in processing marine
resources certainly have both positive and
negative impacts on the environment where
they live. Because it has become a tradition,
efforts to overcome environmental problems
in their area certainly require cross-factor
considerations such as morals, ethics, culture,
political economy, and the environment.
Providing scientific understanding and
environmental ethics to the community
certainly requires hard work and efforts from
across sectors. However, this is precisely the
opportunity to study environmental problems
caused by the crab peel household industry in
Rembang Regency as an SSI context in science
learning.

CONCLUSION

Waste from the crab peel household
industry in Rembang Regency has potential
such asits use as raw material for making pets,
raw material for natural liquid food flavors,
additional sources of calcium and phosphorus
in food, organic fertilizer-making materials,
corrosion bio inhibitors, fish and shrimp feed
additives, metal adsorbents, food
preservatives, raw materials for making
chitosan both solid and liquid. In addition, it
also has negative environmental and social
impacts, including pollution of soil and waters,
disturbing aquatic ecosystems, and causing
odors that disrupt the comfort of the
community.

Environmental problems caused by the
crab peeling household industry in Rembang
Regency are controversial social problems,
that do not have direct solutions and require
consideration of various factors, such as
moral, ethical, cultural, traditional, economic,
political, and environmental, and require
scientific understanding and community
agreement for resolution. Therefore, it is an
opportunity to examine environmental
problems caused by the crab peeling
household industry in Rembang Regency as an
SSI context in science learning.
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