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Introduction science literacy skills in 2018, especially in Indonesia,
were in the 70th post of 78 particscienceting countries.
Innovation in the learning process, especially for — Furthermore, for almost 20 years, Indonesia has always
high literacy aspects, is the purpose of science learning ~ been at the bottom, related to science literation, where
and has a strategic role in improving learners' quality =~ Indonesia is under OECD member countries (Setiadyi,
through direct interaction with learning objects, such as ~ 2014). Related to the low literation of students,
the surrounding environment (Purwono, 2014; Rahayu,  especially in Indonesia, the causative factor is the
2012). Nevertheless, the facts show that students'
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limited choice of teaching materials as a source of
learning (Wen, et al., 2020).

Science literacy is a necessity that becomes a goal
as an indicator of students' level of competence. In this
case, the scientific competence of students can produce
innovative products from learning outcomes that have
been done. The concept of science literacy covers three
dimensions, and among them is (1) an understanding
of the norms and methods of science, (2) an
understanding of key scientific terms and concepts, and
(3) awareness and understanding of the impact of
science and technology on the environment and society
(Dani, et al., 2013; Cavas, et al., 2013; Fives, et al., 2014;
Wen, et al., 2020). Therefore, understanding the concept
of science that covers the three aspects above through
education is a solution to achieve optimal educational
results (Ristanto, et al., 2017). Therefore, learning
innovations, especially from material sources, have a
very important meaning, especially those sourced from
the environment.

The environment as a source of learning, such as
mangrove ecosystems, has relevant ecological potential
as teaching materials under the science curriculum of
2013. Topics of science learning that have relevance to
the ecological potential of mangrove ecosystems as
science teaching materials are the classification of living
things, temperature and energy, living system
organization, ecosystems, environmental pollution, and
climate change. In this case, schools in coastal areas
have a wealth of natural ecosystems, such as mangrove
ecosystems, seagrass meadows, and estuarins.
Meanwhile, the coastal environment at the study site
has natural potential in mangrove ecosystems that can
be grouped into three zones. Those coastal
environments are the northern zone, which includes
Tanjung Luar, Pijot, and Ketapang Raya, the central
zone includes Jor Bay and its surroundings, and the
southern zone includes Ekas Bay. Mangroves on the
south coast of East Lombok have an area of 201.75 ha
and have 10 species of mangroves. The 6 abiotic
mangrove environments that have been identified are
substrate, soil pH, water pH, dissolved oxygen, salinity
(Idrus, et al, 2019a). The ecological potential of
mangrove ecosystems at the study site is the diversity
of fauna which includes the gastropod class consisting
of 11 families, molluscs consisting of 11 families,
Bivalvia consisting of 4 families, Malacostraca which
includes 2 families and Reptilia which includes 2
families (Idrus, et al., 2019Db).

The ecological potential of the mangrove
ecosystem above is a representative learning object to
enhance the scientific cauldron of students. However,
optimizing learning resources, such as the mangrove
ecosystem environment, requires design as a guide to
understand and interpret it. One of them is the design
of interesting teaching materials for teachers and

students of SPM, especially in the study site. In this
case, where environmental materials are integrated into
teaching materials, learners can achieve more than
those who do not use environmentally sourced
teaching materials (Effiong and Igiri, 2015). In addition,
teaching materials sourced from the student
environment can make it easier for them to understand
and interpret learning goals (Aji, et al, 2018).
Furthermore, science learning materials that are quite
relevant to the potential of mangrove ecosystems are
ecosystem materials, an adaptation of living things to
their environment, and the identification of plant parts
(Saputri, et al. 2019). Meanwhile, learning sourced from
the surrounding environment can foster learners' soft
skills towards conservation, such as caring about the
environment, love of the environment, responsibility,
creative and objectivity (Savitri, et al, 2016). In
addition, learning that integrates environmental
situations is a form of learning innovation that cares
about the environment. Innovation models in
environmentally sourced learning approaches are part
of a strategy involving their experience to construct
their problem-solving abilities (Mahanal, et al., 2019).

The development of ecologically-based teaching
materials for mangrove ecosystems is a need for
conservation through formal education. In addition, the
school needs teaching materials that have a cauldron of
scientific information sourced from the environment.
Meanwhile, the demand to achieve high science
literation is still a problem for schools and teachers.
Therefore, research on the development of science
teaching materials based on the ecological value of
mangrove ecosystems needs to be done as a strategy to
raise taken science literation of students at junior high
schools on the southern coast of East Lombok.

Method

This research was conducted in July-September
2021, the research site at SMPN 2 Keruak and MTSS
Nurul IThsan NW Tanjung Luar Keruak Subdistrict, East
Lombok Regency. The type of research used is all
experiments (Quasi Experiment). The research design
used is the Nonequivalent Pretest-Posttest Control
Group Design. The population in this study is a
purposive sampling technique. Research samples were
treated in experimental and conventional groups in
control classes (El Islami, et al., 2019). The development
of learners' teaching materials through several stages
consists of the wvalidation of expert assessment,
validation of materials, and assessment of teacher
practicality (Wardani and Anggraeni, 2020). Data
collection is done using questionnaires and tests.
Furthermore, data andlysis is performed by descriptive
statistical analysis and homogeneity test using SPSS
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17.0. Then the hipétesis test is done using ANOVA
OneWay.

Results and Discussions

Test of the feasibility of teaching materials

Teaching materials are validated by four experts
consisting of two expert lecturers and two SCIENCE
teachers. Validation data consists of four aspects of
assessment: language, characteristics, material content,
and presentation. According to expert lecturers and
teachers, validation data is presented in table 1 and
table 2. Table 1 shows that all four aspects have a score
on the category very well. The assessment of aspects of
language consists of an assessment of the arrangement
of words, terms, and symbols in teaching materials.
Then the characteristic aspect consists of an ecological
assessment of mangrove ecosystems integrated into
teaching materials. The material's content consists of
question items, including teaching material.
Furthermore, the presentation aspect consists of
assessing layout and graphics on teaching materials.

Table 1. Expert Validation Assessment

No. Score Aspects Score  Category

1 Language 3.50 Very Good
2 Characteristic 4.00 Very Good
3 Material Content 3.50 Very Good
4 Serving 3.00 Good
Average 3.60 Very Good

The development of teaching materials sourced
from the ecology of mangrove ecosystems received a
good response from SCIENCE teachers. SCIENCE
teachers argue that this teaching material is very
suitable for schools located in coastal areas. Learners
can observe directly in the environment and add
insight and literacy skills (Burt, et al., 2019; Falloon,
2019; Wardani and Anggraeni, 2020). Based on the
teacher validation assessment, all four aspects have a
very good score on the category (Table 2).

Tabel 2. Teacher Validation Assessment

interesting, and very interesting. Overall, the teaching
materials of the Problem Based Learning model based
on the ecological value of mangrove ecosystems are
declared suitable for use. It is because learners assess
the teaching materials of the Problem Based Learning
model based on the ecological value of mangrove
ecosystems that are quite interesting and very
interesting. Aspects of the language get a very
interesting and interesting response with percentages
of 43.38% and 54.67%, and for sufficient response of
4.60%.

Tabel 3. Student Response

Percentage of Learners (%)

Aspects Less  Enough Interesting ;ches ting
Language 0 4.89 43.38 54.67
Material

Content 4.51 35.66 55.32
Serving 0 8.89 37.56 57.68
iij‘;"a"erage 0 610 3561 55.89

No. Score Aspects Score  Category

1 Language 4.00 Very Good
2 Characteristic 3.50 Very Good
3 Material Content 3.50 Very Good
4 Serving 3.50 Very Good
Average 3.60 Very Good

Data on learners' response to the teaching
materials of the Problem Based Learning model based
on the ecological value of mangrove ecosystems
compiled by researchers fall into an interesting
category. Data on the student response questionnaire
results are presented in Table 3. Table 3 shows that the
three aspects of assessment of the categories are quiet,

Aspects of material content get three responses:
quite, interesting, and very interesting, with
consecutive percentages of 4.51%, 35.66%, and 55.32%.
Similarly, the presentation aspect gets three quite,
interesting, and very interesting responses, with
percentages of 8.89%, 37.56%, and 57.68%. The average
response value is very interesting at 55.89%. Local
potential-based education provides knowledge, skills,
and behavior to students to have a broad insight into
the state of the surrounding environment (Tinja, et al.,
2017). In addition, optimizing the region's potential will
have a positive impact on learners (Winayarti, 2015).
SCIENCE learning is one part of learning that has great
potential in utilizing the environment as a source of
learning.

The student's assessment of the display of
ecosystem teaching materials in the form of material
offering sequences makes students understand the
intent that the teaching material wants to convey. The
page view is very interesting, with a color composition
that suits the environment. Student response to
mangrove ecology-based teaching materials with a very
interesting category because teaching materials present
materials sourced from the environment around the
residence.

Characteristics of the development of teaching materials
1. Teaching materials based on the ecological value of
mangrove ecosystems

Teaching materials developed are integrated with
mangrove ecology to have the newness of teaching
materials in general. The utilization of mangrove
ecology as a source of learning learners is one way that
learning can attract learners' attention. The cover
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display on the teaching material highlights the
mangrove image so that learners will be curious about
its contents (Figure 1.a). One of the teaching materials is
the flow of energy in mangrove ecology. This material
will discuss the food chain and food webs. The flow of
energy in mangrove ecology is very different from that
in terrestrial and marine ecosystems. It is what
distinguishes it from teaching materials in general. The
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Figure 1. a. Display of the cover of teaching materials; b and c. Display of material on teaching materials; d. View of the
student's Problem Based Learning activity guide; e and f. View of the answer sheet of the learner's Problem Based Learning
activity guide

2. Problem Based Learning model teaching materials
This development research produces a product in

the form of materials in the form of problem-based
learning models on basic competencies 3.2 "analyze

energy concepts, various energy sources, and changes
in energy forms in Everyday life including
photosynthesis. The development of this teaching

material is carried out with the stages of the Problem
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Based Learning model. Teaching materials are
developed based on the problem in the real world so
that learners are expected to be more active and able to
solve problems in real contexts. Problem Based
Learning model is related to critical thinking skills.
Problem Based Learning model emphasizes more
efforts in solving problems through research activities.
Information processing activities are one of the
characteristics of science literacy skills. The
development of teaching materials is related to the
Problem Based Learning activity guide. This activity
guide aims to guide learners in conducting Problem
Based Learning activities during this learning process
(Figure 1.d). In addition, there is an answer sheet from
the Problem Based Learning activity guide used by
learners to answer the questions given.

3. Pre-test and Post-test of Science Literacy

Teaching materials based on science literacy
developed tested its effectiveness by conducting post-
tests. It aims to find out whether experimental
classroom students' improved science literacy skills are
higher than the control classes. Students' science
literacy skills are measured using multiple-choice
questions. It consists of indicators explaining
phenomena scientifically, evaluating and designing
scientific investigations, and interpreting and proving
data scientifically. The question of science literacy is
given before applying mangrove ecology-based
teaching materials through pre-test and after using
teaching materials through post-test. The results of the
pre-test, post-test, and N-Gain of science literacy
students on the implementation of teaching materials
based on the ecological value of mangrove ecosystems
are presented in Table 4. Table 4 represents the average
pre-test, and post-test results analyzed, with N-Gain
being in the moderate category of control and
experimental classes. There is an increase in the ability
of science literacy students after the post-test. After
implementing teaching materials, the increase in
science literacy is in line with research conducted by
Muzijah et al. (2020). It happens because teaching
materials are equipped with problems that train
learners' literacy skills.

Table 4. Pre-test and post-test scores for control classes
and experiments

Name of  Class Pre-  Post- Score Criterion
school test test

SMPN 2 Control 56.67 7194 030  Keep
Keruak Experiment 66.67 7944 040  Keep
MTs NW  Control 60.88 7412 030  Keep
Nurul Experiment 6559 8035 040  Keep
Ihsan

Tanjung

Luar

Homogeneity Test

The next stage is a homogeneity test to identify the
variance of data is homogeneous or not. The
homogeneity test was conducted using post-tests of
students' science literacy skills and controls. The
homogeneity test of the variant is carried out with the
help of SPSS 17.0. Interpretation of data is said to be
homogeneous when levene test results show p-value
greater than = 5% or 0.05 (p-Value@ > 0.05) in other
words, and both variants are equally large
(Equalvariances assumed). Conversely, if the result
shown is a p-value smaller than = 5% or 0.05@(p—value
< 0.05), then the data is said to be heterogeneous
because the two variants are not the same. The results
of the variant homogeneity test can be seen in table 5.
The results of the variant homogeneity test in table 5
showed that the significance of students' science
literacy abilities obtained Levene test scores > 0.05
which means the data is homogeneous. It can be seen
that in SMP 2 Keruak has a significance value of 0.269
in the control class and the experimental class of 0.446.
Further, MTs NW Nurul lhsan Tanjung Luar has a
significance value of 1,000 in the control class and the
experimental class of 0.296.

Table 5. Variant homogeneity test results

Levene Statistics dfl ~ df2 Significance
Ki1SMP  1.263 1 32 0.269
EISMP  0.596 1 32 0.446
K2MTS  0.000 1 32 1.000
E2MTS  1.127 1 32 0.296

Hypothesis Test

Data analysis of hypotheses test uses analysis of
variance (ANOVA) to test the average difference in
data over two groups. It aims to see if there is a
difference between the group's given treatment or not.
The ANOVA test used in this study is ANOVA One
Way or one-way variant analysis. Based on the one-
way ANOVA test results in table 6 it is known that the
value of its significance is 0.000 < 0.05, so Hy is rejected.
So, it can be concluded that there is a significant
increase in students' science literacy after using
teaching materials based on the ecological value of
mangrove ecosystems.
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Table 6. Oneway ANOVA Results

Sum of Squares Df Mean Square F Significance
KISMP  Between Groups 1118.382 1 1118.382 42.250 0.000
Within Groups 847.059 32 26.471
Total 1965.441 33
EISMP  Between Groups 1297.059 1 1297.059 23.097 0.000
Within Groups 1797.059 32 56.158
Total 3094.118 33
K2MTS  Between Groups 1488.971 1 1488.971 48.943 0.000
Within Groups 973.529 32 30.423
Total 2462.500 33
E2MTS  Between Groups 1852.971 1 1852.971 27.864 0.000
Within Groups 2128.000 32 66.500
Total 3980.971 33

The linkage of teaching materials of the Problem
Based Learning model based on the ecological value of
mangrove ecosystems with increased science literacy is
interconnected. It can be seen that Problem Based
Learning activities are considered to improve science
literacy. This learning model can train learners to do
science activities themselves, both in learning in the
classroom and in everyday life. In addition, the
Problem Based Learning model effectively improves
students' science literacy skills on four aspects:
competence, knowledge, context, and attitudes (Alatas
& Fauziah, 2020). Lack of student activities to improve
science literacy and problem-based learning will reduce
science learning quality. Following Jufri & Hikmawati
(2014), the dismay of science will impact the
development of learners' skills.

The material for teaching the Problem Based
Learning model based on the ecological value of
mangrove ecosystems needs to be applied to the
learning process. The goal is to use problem-based
learning activities to teach learners to do science
literacy activities. The benefits of learners can improve
their science literacy skills. Learners will have the
ability to understand and solve problems faced in
everyday life. In addition, the concept of science is
concrete and supported by the integration of mangrove
ecology in learning. Learners will find information as
much as possible about the subject matter because it is
close to the environment around the residence.

The use of problem-based learning model teaching
materials by utilizing the environment around
mangrove ecology is intended to foster students' caring
attitudes to the environment and mangrove ecology.
Characteristics of muddy mangrove ecology, zoning in
mangrove forests, and adaptation of mangrove forests
as examples of ecosystem teaching materials. This
teaching material can develop the affective realm in
students by associating these examples with the
positive values contained in them. It follows the

statement that the utilization of coastal environmental
values, such as mangrove ecology, as a source of
learning is one of the efforts in maintaining the coastal
environment. (Sunarto, et al, 2020; Amawa, et al, 2020).
Enrichment of science teaching materials sourced from
the surrounding environment aims to provide positive
achievement and make it easier for students to
understand natural-based learning objects (Effiong &
Igiri, 2015; Aji, et al., 2018).

The science literacy skills of particsciencents must
be improved in the learning process and an ongoing
manner with new innovations. It will be the iteration of
science (Science Literacy) is one of the areas of PISA
studies (Programme for International Student
Assessment) that focuses on a person's ability to use
scientific knowledge and skills in making decisions and
solving problems (Fives, 2014; El Islami, 2019). Science
literacy is an individual's scientific knowledge and
capacity to use that knowledge to identify questions,
acquire new knowledge, explain scientific phenomena
and draw evidence-based conclusions on issues related
to science (OECD, 2014).

Conclusion

Based on the results of data analysis and
discussion, it can be concluded that the development of
problem-based learning model teaching materials
based on the ecological value of mangrove ecosystems
can improve the science literacy of learners. It can be
seen from the post-test results higher than the results of
pre-test learners. In addition, the Ho hypothesis test
was rejected, which means there is an influence of
teaching materials on improving the science literacy of
learners. Mangrove ecology-based learning has the
advantage of utilizing the surrounding environment as
a source of learning. Therefore, the utilization of coastal
values such as mangrove ecology can be considered a
source of educational development. Mainly to improve
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the litigation process of student science in the southern

coastal region of East Lombok.
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