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Introduction

Abstract: A module is an educational material or learning tool that includes
teaching materials, methods, and assessments that are developed in a
systematic and structured manner to achieve expected competency goals.
The aim of this study is to develop a valid, practical and effective mangrove
module based on ethnoscience on biodiversity. The type of research is R&D
which refers to the ADDIE method developed by Mayfield. Data collection
techniques consist of expert verification, observations, tests, questionnaires,
and interviews. The results of the study show that, this module was
developed based on the manual previously used by SMA IT Darul Hikmah
Bontang students to learn biology. The module validity result for the module
is 99%, which is in the very valid category. The material validity result of the
module was in the very reasonable category at 84.69%. The linguistic validity
result of the module was 73.6% in the valid category. The results of the
student survey regarding the practicality of the module were 88.65%, which
fell into the very practical category. The effectiveness module in improving
student’s critical thinking ability and environmental awareness have n-gain
values are 0.55 and 0.44. It can be concluded that the development of the
ethnoscience-based mangrove module in the intermediate category has been
effectively used to improve the critical thinking skills of the students of SMA
IT Darul Hikmah Bontang.

Keywords: Critical thinking; Ethnoscience; Mangrove module

natural resources for the community. Mangrove area
empowerment has two main roles in Bontang City. First,

Mangrove ecosystems in East Kalimantan have an
area of 883,379 ha. While in Bontang, the mangrove
ecosystem area reaches 1,069.44 ha (Yonvitner et al.,
2019). Bontang City, as a coastal area because it is
directly adjacent to the Makassar Strait to the east, is a
suitable habitat for the existence of mangrove
ecosystems. Mangroves are one of the most important
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mangroves are a source of income for some coastal
communities. Mangrove fruit parts can be a processed
syrup product that can be consumed and become a
souvenir characteristic of the city of Bontang. Bontang
city culture, which is directly related to mangroves, is
contextual material that can be a source of knowledge
for students if it is related to biodiversity material. The
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handbook used by students so far is a book from the
Ministry of Culture, Research, and Technology of the
Republic of Indonesia in 2021, which is distributed in
printed form. Meanwhile, the biodiversity material in
the book is still very general; even in some discussions,
there are still explanations about ecosystems that have
never been encountered directly by students. This can
hamper students' ability to think critically to identify
problems and even find solutions in group discussions.
In addition, in the discussion activities of students, there
is no differentiation of content so that the discussion
material of one group with another group is the same.
Awareness Research on ecosystem modules based on
regional potential has previously been carried out in the
Lamongan area of East Java using the ADDIE method
(Melawati et al., 2022), but there is no module that
discusses environmental changes by the community to
the mangrove ecosystem and its relationship with
ethnoscience in the city of Bontang. Researchers want to
develop ethnoscience-based mangrove modules with
similar methods so that they can be used by students to
support the learning process in class. The problem that
exists in SMA IT Daarul Hikmah Bontang is the lack of
students' ability to analyze a problem to find a solution.
Researchers also saw the low learning outcomes of
students in the 2022-2023 school year on this material,
with an average score above the KKM of 46.28%, in line
with the lack of understanding of students' concern for
the environment by 35.71%. The purpose of this research
is to develop modules, identify module validation
scores, identify module practicality, and identify
effectiveness in improving critical thinking skills and
students' concern for the environment.

Modules are teaching materials or learning tools
that include material, methods, and evaluations that are
made systematically and structured in an effort to
achieve the expected competency objectives (Chatri et
al., 2023; Funa et al., 2021; Pakaya et al., 2023). Modules
are specifically and clearly designed based on the speed
of understanding of each student, thus encouraging
students to learn according to their abilities. In learning,
the teacher is only a facilitator (Culajara et al., 2022;
Dejene, 2019; Sunaryo et al., 2020).

The application of ethnoscience learning is not only
in accordance with the times and the rules of the
education curriculum currently adopted by the
Indonesian nation but also aims to instill an attitude of
love for culture and its people and increase students'
knowledge and understanding of the culture and
potential possessed by their region (Pratama et al., 2023).
This is useful for overcoming the difficulties of students
in absorbing abstract lessons by providing learning
experiences that involve students in a complex manner
according to the real world (contextual) and as a special
alternative as a step towards realizing the formation of
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nationalism character through strengthening the value
of local wisdom with the implementation of
ethnoscience (Winarto et al., 2023).

Ethnoscience-based learning that does not separate
cultural science and local wisdom from society can also
be used as a learning approach to develop science
learning modules (M. P. Sari et al., 2024; Wardani et al.,
2023). With ethnoscience, students do not view science
as a foreign culture that they learn, but are seen as part
of the existing culture and local wisdom (Hikmawati et
al., 2021; Khoiri et al., 2018; Khusniati et al., 2023).

Mangrove plants can be an alternative source of
income for coastal communities. In Bontang City, there
are several farmer groups that cultivate mangrove plants
to be used as basic ingredients in syrup making. The
fruit of Pedada (Sonneratia alba), which has a sour and
sweet taste, is used as the main ingredient in making
syrup. This has become one of the typical products of
Bontang City that can improve the economy of coastal
communities.

In addition, the local culture and wisdom that exist
in the city of Bontang is the Bontang Kuala Sea Party.
The Bontang Kuala Sea Party is usually routinely held in
the middle of November to December for one week. Of
course, there are various arrays of events organized to
enliven the event, such as traditional rituals, traditional
dance performances, the introduction of typical Bontang
cuisine, and various kinds of competitions. The
traditional rituals carried out include the following:
a) The day before the peak event, the first ritual
performed is the ritual of entertaining or feeding corals.
The meaning of the ritual is as a form of notification to
the guardian spirit of the waters of Bontang Kuala
village that a sea party tradition will be carried out.
b) Mencerah Buluh (Menjamu Kampung). It is a
notification to the guardian spirits of the villages in the
north, west, east, and south that a Sea Party tradition will
be held. These areas will be marked with the blood of
native chickens and put out offerings, usually done a
day or two before the event takes place. c) Bebalai. Has
the meaning of treating sick people for the previous
residents of Bontang. The purpose of the ritual is to be
given health and avoid disease.

The 21st century, which is the century of
globalization, requires humans to have skills, one of
which is thinking skills, to survive and compete in global
competition. Critical thinking itself is one of the high-
level thinking competencies and is very important in
moral formation, social adjustment, and the structuring
of science. In many countries, critical thinking skills have
become one of the competencies of educational
objectives. The ability to think critically should be
developed from an early age through learning,
especially science.
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The ability to think critically will make it easier for
a person to analyze problems in his life and make it a
source of energy for personal needs and in helping
society (Facione, 2013).

Method

This type of research is called development
research (R&D). Research that is applied to produce a
product and test the effectiveness of the product. This
research uses the ADDIE method developed by
Mayfield (2011). The activity steps are detailed as
follows: 1) Analysis Stage: Analyzing field needs related
to problems in learning biology. This needs analysis,
which is the initial stage in development research. At
this stage, mapping the needs of students to improve
critical thinking skills is carried out. 2) Design Stage:
making pretest-posttest questions and LKPDs that are
compiled based on a knowledge grid. The questions
designed can stimulate students' critical reasoning skills.
3) Development Stage: Create and develop a paragraph
outline based on data obtained from observations and
interviews with the community. Modules are compiled
in Word by paying attention to writing rules based on
good and correct Indonesian  spelling. 4)
Implementation Stage: Before using this ethnoscience-
based mangrove module, students first undergo a pre-
test, the results of which will be compared after studying
the module. 5) Evaluation Stage: After making
improvements to the module, the next step is to obtain
data from test results and fill out questionnaires.

The instruments used in this study are: 1) a
validation sheet; 2) a questionnaire; 3) an interview; and
4) a question instrument. The data needed in this study
were collected in five ways, namely: 1) interviews with
the community around the Mangrove area that has been
determined; 2) observations made by the observer; 3)
validation of research instruments and learning devices
by validators; 4) giving tests to students; and 5) asking
for written answers or filling out questionnaires for
students.

Data analysis techniques using: 1) observation
research data analysis technique; 2) mangrove module
feasibility data from experts, teachers, and students will
be analyzed descriptively and quantitatively to
determine the percentage of scores obtained from
student questionnaire results. 3) Module Validation
Data Analysis Technique: Data on the validation of the
Mangrove module in improving learning outcomes and
environmental care attitudes will be analyzed by
determining the comparison of assessment results from
experts and teachers with very valid, valid, less valid,
and invalid criteria (Riefani, 2019). 4) Module
Practicality Data Analysis Technique: Data on
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practicality regarding the use of modules with very
practical, practical, less practical, and impractical criteria
(Istiningrum, 2017). 4) Data on the effectiveness of the
ethnoscience-based mangrove module in improving
critical thinking skills and environmental care attitudes
will be analyzed with a t-test using SPSS VS 25. Then, to
see how much the research results increase, the N-Gain
test is carried out with the N-gain score category, namely
high, medium, and low (Hake, 2002).

Result and Discussion

The module used as a biology handbook for
students at SMA IT Daarul Hikmah Bontang uses
references from the Ministry of Education, Culture,
Research, and Technology of the Republic of Indonesia
in 2021. This research is adapted to the material on
biodiversity. To enrich the content of the developed
module, direct observations were made at the mangrove
forest, which is part of Kutai National Park, and direct
interviews were conducted with communities in several
areas to obtain information related to ethnicity, culture,
and the direct and indirect benefits of mangroves for
their daily lives.

MODUL BIOLOGI KELAS X /FASE E 2023

@Eﬂ& BROW

Material Content

In the handbook that has been used by students at
SMA IT Daarul Hikmah Bontang, biodiversity material
has a global explanation regarding biodiversity that is
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located in all ecosystems. There are even some materials
that have never been seen or imagined by students,
namely the Sabana ecosystem. The novelty of the
module developed by the researcher is that it describes
a contextual ecosystem, a characteristic of Bontang City,
which is a coastal area, namely the mangrove forest. In
fact, students can also see the mangrove ecosystem
directly by conducting field trip activities at a
predetermined location.

Differentiated Content on Critical Thinking LKPDs

In the handbook used by students, it already
contains learning activities at the end of the meeting that
stimulate students' critical thinking in groups. It's just
that there is no content-differentiated learning in these
activities. This can be seen from the same instructions
given to all groups of learners. While the novelty
developed by researchers in the module is the existence
of different instructions for each group in the form of
analyzing problems related to the preservation of the
mangrove area with role-playing activities. So, the hope
is that students can see the other side of community
participation from various aspects that can preserve
natural resources, especially coastal areas.

Table 1. Module Feasibility Test Results

July 2024, Volume 10, Issue 7, 3739-3750

Use of TPACK
Knowledge)

The handbook used so far by students has included
a searchable material [link regarding biodiversity
material. But so far, books are given in printed form, so
students cannot access them directly with existing
devices. The novelty of this developed module changes
the required link into the form of a QR Code (Quick
Response Code).

(Technological Pedagogical ~ Content

Discussion of Benefits of Material

In the handbook used by students, it is only
explained about the benefits of ecosystem balance from
the ecological side. But the renewal of the module not
only explains the benefits of the ecological side but also
the economic side.

Module Feasibility

The validation sheet instrument is adjusted based
on the provisions of the feasibility of learning
instruments referring to the provisions of book
assessment according to BNSP (National Professional
Certificate Agency) and arranged based on the
description of the indicators that have been developed.

Validation by Module Expert

Measured Aspect Percentage Criteria
Technique 95% Very valid
Content Appropriateness to Child Development 100% Very valid
Scientific Substance 100% Very valid
Insight to Advance and Develop 100% Very valid
Diversity of Social Values 100% Very valid
Validation by Material Expert

Measured Aspect Percentage Criteria
Technique 81% Very valid
Material 100% Very valid
Learning 83% Very valid
Graphic 97% Very valid
Validation by Language Expert

Measured Aspect Percentage Criteria
Readability 71% Valid
Conformity with Good and Correct Indonesian Language Rules 75% Valid
Language Logic 75% Valid

Module’s Validation

Based on the analysis conducted on the module
validation instrument on the technical aspect with
indicators of the suitability of the truth of facts and
concepts and clearly does not refer to the refraction of
concepts, deviations, and misconceptions, a percentage
of 95% was categorized as very valid. Then the module
has been in accordance with the formulation of
competence on the subject of biodiversity. The
developed module is organized systematically and

coherently with the acquisition of factual concepts
obtained empirically. The module can provide
understanding to students with no refraction of
concepts.

In the indicator of the suitability of media content
for child development, a percentage of 100% was
categorized as very valid. So the module as teaching
material is easy for students to understand when used in
learning. Teaching materials in the form of pocket books
are very helpful in the learning process so that they can
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replace the role of the teacher in supporting individual
learning (Choir et al., 2021; Ester et al., 2022; Hasan et al.,
2020).

The preparation of the module is packaged in a
light manner so that it can be easily accessed by students
according to their thinking abilities. In the scientific
substance indicator, the percentage of 100% is
categorized as very valid. So the module has a novelty
in lifting the ethnoscience of Bontang City, which is
adapted to Dbiology learning material, namely
biodiversity. Learning with ethnoscience not only
prioritizes academic ability to think rationally and
brilliantly but can also strengthen the character of
students with the surrounding culture (Sarwi et al., 2021;
Septiani et al., 2020; Wati et al., 2021; Zidny et al., 2022).

On the indicator of insight to progress and develop,
a percentage of 100% is categorized as very valid. Then
the module is in accordance with the curriculum used.
The curriculum set by the government runs in harmony
with the learning activities delivered by the teacher
(Septiani et al., 2020). In the indicator of the diversity of
social values, the percentage of 100% is categorized as
very valid. Ethnoscience-based learning can make
students sensitive to the surrounding environment so
that they can study and examine natural phenomena
scientifically. So the module has contained learning
activities for students to prioritize existing character
values. Students are not only qualified in terms of
knowledge and skills, but the cultivation of good
character attitudes also needs to be familiarized with
and fostered from an early age. Overall, the average
module validation assessment in the content aspect is
99%, including very valid criteria.

Material’s Validation

Based on the analysis conducted on the module
validation instrument on the presentation aspect, the
technique indicator obtained a percentage of 81%,
categorized as very valid. So the module has been
arranged sequentially and systematically. There are
instructions for use as a signpost for learning activities
on each component of the module as a whole. Learning
instructions are a component that must be present in
teaching materials.

The material indicator obtained a percentage of
100%, which is categorized as very valid. Then the
module illustration can be clearly understood and is in
accordance with the ethnoscience raised. Learners can
understand directly what the benefits of mangrove areas
are for the community. Local wisdom-based learning
activities, especially in science lessons, can facilitate the
understanding of students. On learning indicators
obtained, a percentage of 83% was categorized as very
valid. So the module has been able to accommodate the
needs of students to be actively involved. In addition,
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the module has prepared LKPD activities to stimulate
students' critical thinking skills in the classroom. The
module is also equipped with an understanding test
along with an answer key to make it easier for students
to correct the results of the exercises performed.
Evaluation activities in the form of exercise questions
equipped with supporting information, such as
discussion of exercise questions, are also important
components that must be present in teaching materials
(Choirina et al., 2023; Hadiyanti, 2021, Marisa et al.,
2020).

In the graphic aspect, the module size indicator
obtained a percentage of 100%, which was categorized
as very valid. Modules used as teaching materials in the
classroom are 210x297 mm (Gunawan, 2022). In the skin
design indicator, a percentage of 75% is categorized as
valid. While the design of the content obtained a
percentage of 81.25%. Good module content is
supported by a consistent content layout between
modules.

In the aspect of paper quality and print quality,
both obtained a percentage of 75% categorized as valid.
So the module as printed media can be used for large-
scale needs at school. Overall, the average module
validation assessment on the material aspect obtained an
average percentage of 84.69%, including very valid
criteria.

Language’s Validation

Based on the analysis conducted on the module
validation instrument on the linguistic aspect of the
readability indicator, a percentage of 71% was
categorized as valid. So the module can be reached and
information can be absorbed by readers, including the
research target, which is class X high school students.
In the indicator of conformity with good and correct
Indonesian language rules, a percentage of 75% is
categorized as valid. So the module is in accordance with
PUEBI (General Guidelines for Indonesian Spelling), so
the language order used in the module is good, correct,
and appropriate for use.

In the language logic indicator, a percentage of 75%
is categorized as valid. So the sentence structure used in
the module is not biased or does not refer to double
meanings. This shows that the module can be
interpreted easily when students learn. The preparation
of language in teaching materials is an important
component to describe instructions for use, explain
theory, and provide exercise questions. Overall, the
average module validation assessment in the language
aspect was 73.6%, including valid criteria.

Based on the results of the review of the
interpretation of the questionnaire that has been filled
out by the expert team, it can be concluded that the
pocket book has met the eligibility requirements in terms
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of modules (content), material (presentation and
graphics), and language. So the module is suitable for
field testing so that it is ready to be utilized as a learning
resource on the subject of biodiversity. Depdiknas (2022)
explains that product development or learning tools
before being tested in the field must meet the eligibility
criteria set by experts in terms of content, presentation,
grammar, and language.

Module Practicality

The results of the practicality test were obtained
from the students' questionnaire responses to the
experimental class to determine the level of practicality
and ease of use of the ethnoscience-based mangrove
module.

Table 2. Module Practicality Test Results

Aspect Practicality Description
Flexibility in Use 89.70% Very Practical
Time Efficiency 88.48% Very Practical
Learner Attraction 89.39% Very Practical
Easy to Enterpret 87.27% Very Practical

In the material of Biodiversity in Biology lessons at
SMA IT Daarul Hikmah Bontang, the reference source of
teaching materials used so far is still based on
government package books, with a broad discussion of
material that is less contextual. It can be seen that the
flexibility indicator in use obtained a percentage of
89.70%, categorized as very practical. So the module is
easy to apply to learning. In addition, the arrangement
of words, sentences, and language is easy to understand.
Language in teaching materials must be communicative.
It is intended that readers easily capture messages or
information according to their level of absorption, and
the scope of discussion is also expected to be focused and
measurable (Riza et al., 2020; Shofiyani’ et al., 2020;
Wahyuningsi, 2019).

In the time efficiency indicator, the percentage of
88.48% is categorized as very practical. So the module
can be a guide that can be used as an alternative for
students to manage learning activities independently.
The learning process can also be anywhere and anytime.
The learning process of individual learners means that
these learners can adjust the learning speed to their
personal abilities. Learners who are left behind can read
and reopen the content of the material that has been
delivered.

In the indicator of learner attractiveness, the
percentage of 89.39% is categorized as very practical. So
the module can attract the attention of students
interested in studying biology. In addition to increasing
the literacy skills of students, the developed module is
also interesting because it involves TPACK, where
students can use gadget devices to explore activities
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with LKPD in the module. Septiani et al. (2020) also said
that teaching materials that attract students' attention to
learning are those that contain colorful, varied images, a
balanced layout, and module design that matches the
content and typeface.

In the indicator easy to interpret, a percentage of
87.27% was categorized as very practical. So the module
can direct students to learn actively. The achievement of
learner activeness is influenced by various factors,
including teacher innovation in making media or
teaching materials and packaging learning thematically.
Research by Sari et al. (2020) showns that the
ethnoscience-based module has been practical for use as
teaching material. Setiawati et al. (2013) state that
modules that score very well can be used for trials. For
ethnoscience-based modules to facilitate learning, the
guide must essentially provide clarity precisely and
understandably so that it is easily understood by users
(N. P. Sari et al., 2020). Overall, the average assessment
of the practicality of the module on the four indicators
developed was 88.65%, including very practical criteria.
The developed module can be easily used in learning
activities as a substitute for package books.

Module Effectiveness on Critical Thinking

Based on the table 3, all pretest and posttest values
in both the experimental and control classes sig. > 0.05
(shapiro-Wilk test). This indicates that the data is
normally distributed and will be continued in the next
analysis. Based on the table 4, the homogeneity test
value is > 0.05. This indicates that the data is
homogeneous and can be continued with parametric
tests using the paired sample T test. Based on the table 5,
the t-test results and N-Gain score are: The significance of
the t test is 0.000 and N-Gain Score = 0.56.

The t test result of 0.000 <0.05 so Ho is rejected or Hi
accepts. This shows that there is a significant average
difference between the control class and the
experimental class. Based on the N-Gain category, the N-
Gain score of 0.56 0. > 0.3 indicates that learning using
ethnoscience-based mangrove modules is effective in
improving critical thinking skills at SMA IT Daarul
Hikmah Bontang.

Biodiversity —material associated with the
ethnoscience of Bontang City is very suitable to be
taught in the classroom. Contextual learning can
encourage students to build their knowledge and
connect it with the reality or phenomenon that students
experience directly in their daily lives. The more
concrete the way a learner learns, the more experience
they get (Baharsyah, 2020).

In participating in classroom learning for
biodiversity material, students are interested and
curious about the content in the developed module. This
ethnoscience-based mangrove module has added
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insight for students regarding the different
characteristics of each mangrove area in Bontang City.
The distribution of tribes and cultures also varies in each
mangrove area. Therefore, the usefulness of mangroves
in ethnoscience is seen in the development of this
module.

Learning biodiversity coupled with collaborative
activities is very suitable for the conditions of students
at SMA IT Daarul Hikmah Bontang. Especially for
students who have a history of lazy reading, conducting
open discussions with peers can maximize learning. The
developed module also has diverse discussion content

Table 3. Normality Test Results from Critical Thinking
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so that students can see problems from various
perspectives. Of course, the material content has been
arranged based on critical thinking indicators.

However, during implementation in the field,
researchers found several obstacles, namely that there
were some students who felt they understood the
teacher's explanation well enough, so they did not really
read the module properly. In addition, another obstacle
is the ability of students' absorption, which varies, so not
all students can understand the material well. So the
teacher needs to help provide additional explanations
while showing the material in the module.

Class

Kolmogorov-Smirnova

Shapiro-Wilk

statistic df Sig. statistic df Sig.
Pre-test experiment 167 32 .023 .960 32 276
Pre-test Control .109 32 .200* 969 32 479
Post-test experiment 142 32 0.99 .953 32 176
Post-test Control .082 32 .200* .970 32 493
*This is a lower boundof the true significance
a. Lillieforts significance correction
Table 4. Homogenity Test Results from Critical Thinking
Levene Statistic df1 Df2 Sig.
Based on mean 2.296 1 63 135
Based on median 2.329 1 63 132
Based on median and with adjusted df 2.329 1 53.964 133
Based on trimmed mean 2.291 1 63 135
Table 5. t- Test Analysis Result
Paired Samples Test
Mean Std.  Std. Error 95% Confidence Interval of the Difference t df Sig. (2-
Deviation Mean Lower Upper tailed)
Pair1 Pretest experiment- -28.969 13.146 2.324 -33.708 -24229 -12466 31 .000
Posttest experiment
Pair 2 Pretest Control- -13.696 19.223 3.398 -20.587 -6.726 -4.019 31 .000
Posttest Control
Table 6. N-Gain Score Test Result
Class Descriptives Statistic Std. Error
Experiment Mean .56 .028
95% Confidence Interval of the Difference mean Lower Bound .50
Upper Bound .62
5% trimmed Mean 57
Median 58
Variance .025
Std. Deviation 158
Minimum 0
Maximum 1
Range 1
Interquartile Range 0
Skewness -.897 414
kurtosis 564 809
Control Mean 19
95% Confidence Interval of the Difference mean Lower Bound .05
Upper Bound 34
5% trimmed Mean 23
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Class Descriptives Statistic Std. Error
Median 27
Variance 165
Std. Deviation 406
Minimum -1
Maximum 1
Range 2
Interquartile Range 0
Skewness -1.560 414
kurtosis 3.097 .809

Module Effectiveness on Environmental Awareness

An attitude of environmental care is a sense
possessed by each individual to be able to improve and
manage the environment in an appropriate and useful
manner so that it can be enjoyed sustainably and not
damaged, namely by playing a role in maintaining and
preserving it so that it can be used for children and
grandchildren later (Sunderlin et al., 1997).

class had a low attitude toward environmental care, as
seen in the condition of the class, which was not clean,
and there was a lot of garbage in the desk drawer and
the corner of the class. One of the indicators developed
in the questionnaire is the habit of maintaining
cleanliness and sustainability in the school environment.
The emphasis on honesty in filling out the questionnaire
is mentioned repeatedly so that the data obtained is

In the activities at the beginning of learning, accurate.

through observation, the control class and experimental

Table 7. Normality Test Results from Environmental Awareness

Class Kolmogorov-Smirnova Shapiro-Wilk
statistic df Sig. statistic df Sig.
Environmental Awareness Experiment 138 32 123 .947 32 118
Control 161 32 .035 .946 32 114
a. Lillieforts significance correction
Table 8. Homogenity Test Results from Environmental Awareness
Levene Statistic dfl Df2 Sig.
Environmental Awareness Based on mean 2.296 1 63 135
Based on median 2.329 1 63 132
Based on median and with adjusted df 2.329 1 53.964 133
Based on trimmed mean 2.291 1 63 135

Table 9. t-Test Analysis Result

Independence Samples Test

Levene’s Test for

t-test for Equality of 95% Confidence Interval

Equality of Variances Means of the Difference
F Sig. t df Sig(2- Mean Std. error Lower Upper
tailed) Difference Difference
Environmental Equal variances 2.296 135 -3.828 63 000 -1556723  4.06693 -23.69434  -7.44013
Awareness assumed
Equal variances -3.849 57.084 .000 -15.56723  4.04466 -23.66627  -7.46820
not assumed
Table 10. N-Gain Score Test Result
Class Descriptives Statistic Std. Error
Experiment Mean 4427 .01500
95% Confidence Interval of the Difference mean Lower Bound 4121
Upper Bound 4733
5% trimmed Mean 4422
Median 4428
Variance .007
Std. Deviation .08488
Minimum .30
Maximum .59
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Class Descriptives Statistic Std. Error
Range .30
Interquartile Range 13
Skewness 264 414
kurtosis -1.013 .809
Control Mean 1102 .01020
95% Confidence Interval of the Difference mean Lower Bound .0894
Upper Bound 1310
5% trimmed Mean 1102
Median 1144
Variance .003
Std. Deviation .05768
Minimum .00
Maximum 21
Range 21
Interquartile Range .10
Skewness 148 414
kurtosis -.993 .809

In the module developed, there is a correlation
between human concern for mangrove conditions and In
interviews conducted by researchers in the Tanjung
Limau Mangrove Area, there are differences in the
number of mangrove populations in the area due to the
large amount of land clearing for housing and the use of
mangrove wood as a fish snare tool, or what is called a
splint. So that there is a decrease in the mangrove
population due to a lack of community concern around
the area. With the reduction of mangroves, the habitat of
the endemic fauna that inhabits mangroves is
threatened. The number of long-tailed monkeys
(Macaca fascicularis) and macaques (Macaca nemestrina)
that enter people's homes to get food. And the decline in
the yield of crabs, shrimp, and shellfish sold in the
market is affecting the income of the local community. It
can be concluded that an uncaring attitude towards the
condition of mangroves can affect the balance of the
ecosystem not only from the ecological side but also
from the economic side. Qodriyanti et al. (2022), states
that students who have prior knowledge will more
easily accept and master the new knowledge they gain
during learning. This knowledge will be the initial
knowledge for students as a provision for how they
determine their attitude towards decisions made in the
future related to environmental sustainability.

Meanwhile, another indicator developed in the
questionnaire of students' concern for the environment
that is correlated with the development of this
ethnoscience-based mangrove module is planning and
carrying out various activities to prevent environmental
damage. There are differences in the questionnaire-
filling process. At the beginning of learning, students
often ask questions related to the meaning of this
indicator and worry if they are wrong in giving a
response. Meanwhile, after the learners received the
material based on the module that had been developed,

it was seen that they confidently filled in the
questionnaire response.

Based on table 7, all pretest and posttest scores in
both experimental and control classes sig. > 0.05
(shapiro-Wilk test). This indicates that the data is
normally distributed and will be continued in the next
analysis. Based on table 8, the homogeneity test value is
> 0.05. This indicates that the data is homogeneous and
can be continued with parametric tests using the paired
sample T test. Based on tables 9 and 10, the results of the
t test and N-Gain score are: The significance of the t test
is 0.000. N-Gain Score = 0.44. The t test result of 0.000
<0.05 somno is rejected or Hi accepts. This shows that there
is a significant average difference between the control
class and the experimental class. Based on the N-Gain
category in Table 3.4, the N-Gain score of 0.44 > 0.3
indicates that learning using the ethnoscience-based
mangrove module is effectively used with a moderate
category in improving the critical thinking skills of high
school students Daarul Hikmah Bontang.

Learning activities designed in this ethnoscience-
based mangrove module have a correlation to global
environmental preservation. This means that before they
do conservation, which is far ahead and widespread, the
learning process is always emphasized to protect the
surrounding environment, especially the classroom and
dormitory environment. This is expressed in discussion
activities about environmental problems, especially
mangroves, which are different for each group, and the
instructions given to find solutions to existing problems.

Knowledge about environmental conservation
among students will be useful in the future, so that
humans can be aware of their activities that can affect the
preservation of the environment on this earth. To be able
to consider the activities carried out in preserving the
environment, three aspects of self-awareness are
needed, namely emotions, self-assessment, and
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students' self-confidence (Widayanti et al., 2019). In
group discussions, there are presentation activities in
front of the class that end with responses from other
groups. This can train critical thinking skills and increase
the confidence of students at SMA IT Daarul Hikmah
Bontang.

Conclusion

Based on the results of the research and discussion
that have been described, it can be concluded as follows:
An ethnoscience-based mangrove module has been
developed based on the results of observations and
interviews with the community around the mangrove
area and has proven to be able to improve critical
thinking skills and students' concern for the
environment at SMA IT Daarul Hikmah Bontang. The
results of the validity of the module in terms of the
module amounted to 99%, with a very valid category.
The results of module validity in terms of material
amounted to 84.69%, with a very valid category. The
results of the validity of the module in terms of language
amounted to 73.6% in the valid category. Then the
module was feasible to use as teaching material on the
subject of biodiversity. The results of the student
response questionnaire on the practicality of the module
amounted to 88.65%, with a very practical category.
Then the module is classified as very practical in its use
so that it is easy to use by students. The results of the
effectiveness of the module for critical thinking skills are
moderate. While the results of the effectiveness of the
module for students' concerns are also medium, so the
module has a positive and effective influence on
improving critical thinking skills and students' concern
for the environment.
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