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ABSTRACT

The limited variety of learning methods and teaching materials used in environmental management
material affects students' 21st-century skills. Current learning is still conventional and ignores the
development of 21st-century skills, which include critical thinking, creativity, communication, and
collaboration. This research aims to produce a case method-based environmental management
module to improve students' 21st-century abilities that is valid, practical, and effective. The research
was conducted in June-October 2023 at Riau University. The research sample included students from
the marine science study program who took Environmental Science courses. This type of research is
development using the ADDIE model. The research instruments used validation sheets, observation
sheets, and response questionnaires. The average validation result for the module is 3.64, with a very
valid category. The results of the response questionnaire in the limited trial obtained an average score
of 3.82 in the very valid category, while the results of the practicality questionnaire received a score
of 85% in the practical category. The observation results obtained a score of 85 for the competence
category. Based on the research results, it can be concluded that the environmental management-
based case method improves students' 21st-century abilities, it is very valid, practical, and effective
to use in learning

This is an open-access article under the CC-BY-SA license

Keywords: module, case method, environmental management, 21st-century skills

DOI: https:/ /dx.doi.org/10.20961 / bioedukasi.v18i1.80499 email: bioedukasi@fkip.uns.ac.id



https://dx.doi.org/10.20961/bioedukasi.v18i1.80499
mailto:bioedukasi@fkip.uns.ac.id
https://jurnal.uns.ac.id/bioedukasi/index
mailto:diahanugrah@lecture.unri.ac.id
mailto:resmawahyuni@lecturer.unri.ac.id
mailto:ayumaysaroh1705@gmail.com
mailto:resmawahyuni@lecturer.unri.ac.id
https://creativecommons.org/licenses/by-sa/4.0/

Bioedukasi: Jurnal Pendidikan Biologi Vol. 18(1) 2025 | 108-118

Introduction

21st-century skills in learning are widely discussed and debated (Alt & Raichel, 2020; Wahono
et al., 2021). Today's life is very competitive and requires increasing competencies adapted to
the 21st century, such as critical thinking, collaboration, communication, and creativity
(Celume & Maoulida, 2022). Current learning also focuses on developing 21st-century skills
for both pupils and students (OECD, 2018). Excellent universities should provide
opportunities for students to develop abilities and skills, especially 21st-century skills, through
lectures (Andayani et al. 2021). This is certainly the biggest challenge for lecturers as lecture
facilitators, so they always carry out learning reconstruction that refers to the 7th Key
Performance Indicator (IKU), one of which is using the case-solving learning method (case
method). Thus, lecturers have become an important element in supporting the quality of
education and developing quality learning.

Environmental management is one of the materials used in Environmental Science and
Disaster Mitigation courses. Environmental management is an integrated effort to preserve
environmental functions, including policies to structure, utilize, develop, maintain, restore,
monitor, and control the environment (Suwondo et al., 2019). Law Number 32 of 2009 states
that environmental management functions to preserve and prevent environmental pollution
and damage. The environmental management steps include planning, utilization, control,
maintenance, supervision, and law enforcement. The results of observations on Environmental
Science and Disaster Mitigation learning found that learning was still conventional and did
not pay attention to the need to develop students' skills, especially 21st-century skills. Learning
was not varied, and only discussed material without any deeper introduction to
environmental problems that require further environmental management.

Learning that is not varied means that students' skills cannot be honed properly; students
only get learning theory without any practice, which creates gaps. According to (Koro, 2023)
a higher education environment will produce human resources that can adapt, resolve, and
provide solutions to the problems encountered. However, in reality, learning in class has not
been able to facilitate students” problem-solving skills. Apart from problem solving, critical
thinking, communication, creativity, and collaboration skills cannot be developed if learning
still uses conventional methods, such as the lecture method. According to Taufiqurrahman
2023 21st-century skills are necessary, so learning must accommodate the development of
these skills well.

Student skills can be trained through learning using various methods, such as the base
case method. The case method is an alternative to teaching and learning activities that involve
case studies on problems related to lecture materials (Fauzi et al., 2022). This case can originate
from the internal or external environment. By applying this case method, participation-based
learning and problem-solving discussions can stimulate and improve critical thinking skills,
active communication, collaboration, and creativity (Asep et al. 2023).

According to Nadir et al. (2022), learning modules can be integrated into case method
learning activities or problems that are close to students' lives so that students can learn
through problems or cases that exist in their surroundings. Learning modules are teaching
materials that are short, organized, and designed so that students can formulate procedures,
analyze results, and draw learning conclusions independently. Meanwhile, in determining
topics, questions, and supporting materials, lecturers act only as facilitators (Pratama et al.,
2022). The advantage of learning using modules is that they can provide feedback so that, in
the learning process, there is interaction that occurs, thus facilitating the process of evaluating
and reflecting on learning. An analysis of the needs for developing teaching materials showed
that students and lecturers needed a module-based learning case method, especially for
environmental management materials. The environmental management module has also
never been developed, so learning is still based on theoretical textbooks and is not case-based,
which is closely related to the surrounding environment; thus, the development of the
environmental management module is based on the indispensable case method.
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This research aims to develop an environmental management-based case method to
improve students' 21st-century skills. The results of the development of teaching modules can
be used by lecturers in classroom learning to improve 21st-century skills, namely critical
thinking skills, active communication, collaboration, and student creativity.

Methods

This research was conducted from June to October 2023 at Riau University. The type of
research is Research and Development (R&D) using the Analyze, Design, Development,
Implementation, and Evaluation (ADDIE) model, and research was carried out at this stage of
development, namely, limited trials. The research instruments used were questionnaires and
observation sheets. The questionnaire was used to obtain data for the analysis of module
requirements, validation, and practicality. Observation sheets were used to obtain data on
students” 4Cs improvement. Product validation is carried out by two validators, which include
module format and graphics, language, presentation techniques, and syntax case methods, to
improve the 4Cs. The trial was carried out with 30 students of the marine science study
program who were taking Environmental Science courses. The data obtained were based on
Likert scale calculations. The rating categories are given by the validators in Table 1 (Sary et
al., 2023).

Table 1. Rating category by validator

Score Categories
4 Very valid
3 Valid
2 Not valid
1 Invalid

The validation results were calculated using the following average score formula:

score item

Average Score = ———————
score all item

The interpretation of module validation is shown in Table 2.

Table 2. Validity criteria

Score Categories
3,6<P<4,0 Very valid
26<P<35 Valid
1,6 <P<25 Not valid
1 <P<15 Invalid

The practicality of the module was assessed using a practicality questionnaire. The
practicality questionnaire is aimed at practitioners assessing products in terms of use, time
efficiency, and benefits. The practicality questionnaire assessment is presented in Table 3
(Husna et al., 2022).

Table 3. Interpretation of the practicality questionnaire

Score Categories

0-20% Impractical
21-40% Less Practical
41-60% Quite Practical
61-80% Practical
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Increased critical thinking, creativity, communication, and collaboration skills. Students
are measured using observation sheets. The observation sheet assessment intervals are

presented in Table 4 (Purnawirawan, 2019).

Table 4. Assessment of the observation sheet

Interval Value Rank Categories
86-100 A Very Competence
81-85 B Competence
76-80 C Less Competence
<75 D Not Competence

Results and Discussion

This research aims to produce a module-based environmental management case method to
improve students' 21st-century skills that are valid, practical, and effective using the ADDIE
development model (Analyze, Design, Development, Implementation, and Evaluation).

Development of Environmental Management Module

In developing a good learning module, various things must be considered, such as being
interesting, useful for students, correct and on target, well/coherently structured, and words
and images relevant to the subject matter. The first stage of development is an analysis of the
curriculum and materials to be used. The development of the environmental management
module refers to the semester learning plan (RPS) (Haerullah et al., 2022) of the Environmental
Science and Disaster Mitigation course. Next, we look for relevant materials and cases from
various sources to develop the learning module content.

MODUL BIOLOGI %@ LEARNING MODULES @@

Pengelolaan Case Method and 4C
Lingkungan Berbasis Based Environmental
Case Method dan 4C Management

r

Fakultas Keguruan dan limu Pendidikan - Universitas Riau Fakultas Keguruan dan limu Pendidikan - Universitas Riau

Figure 1. Module cover (left: Indonesian and right: English version)

The module was developed using the case method syntax, namely, the learning steps of
deepening the material/concepts, presenting cases, forming groups, solving cases, presenting
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and debating cases, and evaluating cases (Asep et al., 2023; Mahdi et al., 2020; Wu et al., 2019).
Each case-solving activity actively involves students in critical thinking, collaboration,
creativity, and effective communication by observing problems, providing conclusions, and
reflecting on the results of investigations and posters (Hossain et al., 2018).

- -
KEGIATAN PEMBELAJARAN 1 LEARNING ACTIVITY 1

| L Introduction o Material Concept |
In this matesial, we will study the material "Enviropmental Manszement”. Befors

Pada materi ini kita akan mempelajari materi “Pengelolaan Lingkungan”. Sebelum going despar, lats take 2 lock at the followving imaze!
‘membatias Iebib dalam mari kifa perhatikan gambar berikut ini!

Mol S R et B

512020 don Sub Rta-ataBln
s 2023

Figwe 1. Avarage Air Temparanme i Indonesia (Soures : bttos:/womw baks 20.id1)
Gambar 1. Rata-rata Suhu Udara di Indonesia (Sumber - https://www bmksg go id/) Anomaly of Average Air Temporature in July 2013 in Indonesis
Anomali Subu Udara Rata-Rata Bulan Juli 2023 di Indonesia In geveral, in Indomesiz, the averaga air tamperanie anomsly in July 2023 shows 3
- positive enomaly value or higher than the climaological average. In the picture, it can be
Secara umum di wilayah Indonesia, anomali sulu udara rata-rata pada bulan Juli 2023 seen the Tndomesi is sperioncing 2 Sty b i air tonerature. This
‘menunjukan nilai anomali positif afaw lebik finggi dari rata-rata Klimatologisnya. Pada of hich air mmﬂb\ - eahgh T ‘Em"sh Chanes in} the eartirs
‘gambar dapat dilihat bahwa Indonesia mengalami perubahan suhu udara yang cukup tinggi tonpe mzmmd:; oot E:wq‘::w. Sieation of e ames on the
Fenomena subu udara yang cukup tinggi ini dialami scluruh wilayah Indonesia. Perubahan e : tion
subhu bumi erat kaitannya dengan adanya indikasi perubahan linglungan di bumi_ The increase in pollution in the form of gresnliouse gases in the atmosphers results in
Meningkatnya polusi berupa gas rumah kaca di atmosfer mengakibatkan semakin foare S"_;Emg m]:m’"_ on ennited Ty the earth's _m“ﬁ;h%ﬂ;fm‘”m" b—:h—ﬂmh““:
‘anyak radiasi matahari yang dipancarkan kembali oleh permukaan bumi terserap oleh gas- gases. JLe mars =0 radiation is emitted _b“k_“’“ sar srface, the more
gas rumah kaca. Semakin banyak radiasi matahari dipancarkan kembali kearah permukaan eartls surface tamperaturs will imcvesse, Simply called global warming where there is an
bumi mengakibatkan suhu permukaan bumi akan semakin meningkat Secara sederhana incTease in the average terperamre of the air and oceans on the eart's surface.

discbut dengan istilah pemanasan global (global warming) dimana tefjadi peningkatan sulu
rata-ata udara dan lautan di permukaan bumi.

Did you Jow that the prajecisd
amount of GHE emissions i 2003-
2020 on earth will increase wntil &
reaches 3260 millisn wms of CO
g7

Tahukah  kamu  proyeksi
besaran emisi GRK. tahun
2005-2030 i bumi akan
maninghat hingga mencapai
3.260.Juta ton CO eq?

PROYEKS
GAS RUMAH KAC,
2005-203

ot "-‘

Gambar 2. Proyeksi Gas Rumah Kaca (Sumber  hitp://www iesr.cr.id) | Fizwe 2 Greenhouse Gas Projections (Sourcs) : hr-/ sy iesr or.if)

Figure 2. Presenting case (left: Indonesian and right: English version)

The design of the environmental management module is illustrated in Figure 1. This
teaching module is also equipped with assessment instruments and rubrics to achieve learning
objectives. After determining the series of assessment processes that will be undertaken, the

assessment rubric of critical thinking, creativity, collaboration, and effective communication
will be used.

- -

uiad <

3. Pembentukan Kelompok | t! 3. Group Formation l iﬂ
e N

Bentuklah kelompok bersama temanmu dikelas secara heterogen dengan |
jumlah 6 orang perkelompok untuk mendiskusikan kasus yang telah kanm :
I

1

’

Form a group with vour friends in a heterogensous clazs with a total of 6
people per group to discuss the case you have analyzed, then determine
the best | case that will be used 2z debate material!

(4Cx: Collaboration)

analisis, lalu tentukan 1 kasus yang terbaik yang akan dijadikan materi
debat! (4Cs: Collaberafion)

Tabel 1.2 Inventarisasi Judul Kasus Kelompok...... Table 1.7 Inventory of Group Case Titles..
No Nama Angzota Tudul Kamz Kazus yang Terpilih dan [Fo | Group Member Taze Tille ases
Kelompok ....... Alazan Pemilihan Kasus Names .. for Case Selection
1 Tudul T Trile:
2 I
3 3
Alasan

Fazzom:

4. Pemecahan Kasus :’_:I 4. Case Solving

1 # Tentukanlah 1 kasus unfuk kel k i sing kelompok diwajibkan |
I membahas kasus yang berbeda.
I # Diskusikan dengan teman kelompok mm terkait kasus yang telah terpilih laln |
I kembangkan Kasus tersebut menjadi maten debat vntuk kelompokmu. I
1
1
1

¥ Decide 1 case for vour group, each group is requived to discuss a different case.

¥ Ddscuss with your group frisnds about the case that has been selacted in the past
Develop the case into & debate materia] for your groap.

¥ Look for other references either fFom textbooks or the imemet for additions] data
and information 5o that the ideas and debate matsrials desizned are bettar.
(4Cs: Critical Thinking, Collaboration)

» Carilah referensi lainnya baik dari buku teks atau intemet wnnik sebagai (ambahan I
data dan informasi agar gagasan dan materi debat yang dirancang semakin baik
{4Cs: Crifical TJ‘JIHWHE ‘Collaboration) I
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> Furthenmore, pay strention to the following provisions:

» Selonjummya perhasken ketentuan berlor i

-~

1 Lakukanlsh sebush perencanaan langkah kerja pembuatan poster/infografis I 1. Do 2 plaming of the work staps of making postare/infographics inchuding the
‘meliputi kesesuaian 151 materi. kerapihan, keindshan dan kreativatas dari anggeta | suitability of the content of the material, peamess, besuty and creativity of the
kelompok 1 group members.

2. Poster/Infografis, berisikan 1 2. DostarTnfozrapkic, comaining

o Judul 1 » Heading

o Isi (Masalah, Ide/gagasan pemecahan masalah. solusi permasalahan |
referensi) 1
3. Posterinfogafis dishare ke  gup  Whatdpp dengan fommat - |
PosterKelompok** Lingkungan  sesuai dengan deadline pensumpulan tugas |
vang disepakati
4 Poster yang memliki kreativitas yang baik akan mendapat nilai plus dalam |
pengerjaan tugas. (4Cs: Collaboranion)

5. Pendalaman MateriKonsep

Q’ 3. Kebijakan Pengelolaan Lingkungan
.4

L. Landasan Hukum

Pengelolaan lingkungan hidup adalah upaya terpadu unfuk melestarikan fungsi

linghungan  hidup yang meliputi kebijaksansan penataan, pemanfaatan,
dan.

pemulthan,
Iinghungan hidup. Undang-mdang No. 32 Tahum 2009 menjelasakan bahwa
Perlindungan dan pengelolaan lingkwngan hidup adalah upaya sistematis dan
terpadu yang dilekuken wntuk melestarikan fingsi lnglumgen hidup dan
mencegzh terjadinya pencemaran da/atau kerusakan lingkungan hidup yang

melipun P
dan penegakan hukum.

Landasan hukum utama dalam pengelolaan lingkungan adalah Undang-
undang No_ 32 Tahun 2009 Pengelolaan ].mgkungxn dilakukan dalam ranska
pencapaian fujuan pemh
adalah upaya sadar dan ferencana yang munaa\.kmupek lingkumgan hudup,
sosial, dan ekonomi ke dalam strategi pembanguman ik menjamin keufuban
lingkungan hidup serta keselamatan, kemampuan, kesejahteraan, dan mutu hidup
‘generasi masa kini dan generasi masa depan.

Pembangunan berkelanjutan memurut Undang-Undang Nomor 32 tahn 2009
adalah upaya sadar dan ferencana yang memadukan aspek lingkungan hidup,
sosial, dan ekonomi ke dalam strategi pembanguman ik menjamin keufuban
lingkungan hidup serta keselamatan, kemampuan, kesejahteraan, dan mutu hidup
generasi masa kini dam generasi masa depan. Hal i perln dipakai sebagai
Landasan di Indonesia, karena sesuai Pasal 33ayat (3) UUD negara
Republik Indonesia tahun 1945 bahwa: “Bumi dan air dan kekayaan alam yang

-

* Comtents (Problem, Problem solving idessidezs, problem solving, references)
Posters/infozraphics are sharsd to Whatndpp  growps with the fonmat
PosterGroup**Erviramnert in accordance with the agreed deadiine for sk
collscrion

Dosters that have z0od crestivity will zeta phus in the work of the task.

(4Cs: Creasivisy, Collsborasion)

5. Deepening of Material Concept

a Environmental Management Policy
1 LegalBasis

[Ervironmental manazement is an imezrated effort to preserve envirommental

famcfions which inclodes the policy of sructring wilizing, developing,
maintzining, Testoring, supervising, and convolling the exvirenmen. Law Mo. 32
0f 2009 explains that smvirommental protection and management i 2 systematic
and integrated effort carvied out to preserve snvironmental fimctions and preven:
pollation andlor emvirormenta] damage which inchude: planing, utlization,
coumol, ma ani law

The main legal basis i enviroumental management is Law No. 32 of 2008.

Envisonmental manszement is camied out in order to achieve sustsinable
development zoals. Sustzinable development i a couscious and plemed affort
that imtegrates environmental, social, and sconomic sspects Mo development
strategies to enswe the integrity of the emviomment s well a3 the safety,
capability, welfere, and quality of lifz of curent and fimre Zenetations.

Sustainable development according to Law Number 32 of 2000 is 2 conscious

and planned sffort that inteszates environmental, social, and ecomamic aspects
into developmant srategies 1 enzure tha integriry of the envirammant as well 2z
the safery, capability, welfsre, and quslity of life of the cuvent and frure
generations. This nesds to be used as a foundation for development in Indonesiz,
becanse according to Article 33 paragragh (3) of the Constitution of the Republic
of Indonesia i 1945 that: "The earth and water end the manmel yesources
contained in it are coarolled by the State and used for the zreatsst possible
prosperity of the people *

terkandung di dalamnya dikuasai oleh Negara dan dipergunakan untuk sebesar-
besar kemakmuran rakyat ™

Figure 3. Syntax case method to improve the 21st Century Skills in the module
(left: Indonesian and right: English version)

A. Environmental Management Module Validation Results by Expert Validators

Based on the results of the data analysis, validation results were obtained for module
development on module format and graphics, language, presentation techniques, and syntax
case methods to improve the 4Cs presented in Table 5.

Table 5. validation value of all aspects
Aspect
Module Format and Graphics

Average
3.64

Categories
Very Valid

Content 3.73 Very Valid
Languange 3.55 Valid
Average 3.64 Very Valid

Based on Table 4, it can be seen that the average score of the module from aspects of
module format and graphics, language aspects, and content aspects is 3.64, with a very valid
category. Meanwhile, the aspect that received the lowest score was the language assessment
aspect, with a score of 3.55 in the valid category. The average validation result was 3.64 with
a very valid category. The content aspect includes presentation techniques and the learning
steps of the case method. The results of the case method validation by experts are presented
in Figure 4.
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Case The quest for Group Case solving Presentation
presentation  material formation and
Discussion

m Expert1 m Expert2

Figure 4. Validation of the case method module by the expert

According to (Permatasari et al., 2019) the presentation of concepts in the module must be
presented sequentially according to the learning objectives, so that it makes it easier for
students to understand the concepts presented. The environmental management module is
presented sequentially, starting from the cover, glossary, concept map, identity, and sub-
module achievements, and learning activities 1 and 2, which contain case methods and 21st-
century skills, as well as evaluation through tests and reflection. Improvements to the module
development were also made following input from experts, and the module cover design was
revised by adding more specific images. In addition, there were revisions to the concept map
design, structuring the design of the module content, adding pictures or illustrations to
support understanding of the concept, tidying up existing pictures, and adding assessment
rubrics to guide student work. The results of this validation indicate that the developed
environmental management module is suitable for learning (Anggis, 2023).

The content of the material was accompanied by indicators of critical thinking skills,
collaboration, creativity, and effective communication. This module provides a case of air
change owing to increased pollution. The next case will be analyzed by students by associating
various scientific references to develop critical thinking skills. The case-solving process
involves discussions with small and large group teams, so that collaboration and
communication skills arise. Team discussions involve cooperation between individuals in a
team, sharing ideas, and effective communication within a group. This is in line with the
opinion of Wahyuni (2020) that communication is an important aspect that supports the
effectiveness of improving collaboration skills. At the end of the topic, the students were asked
to compile a project in the form of an infographic poster that discussed the importance of
environmental management for a sustainable Earth. The preparation of this poster certainly
requires student creativity in pouring ideas, developing designs, and implementing designs
in a poster project. In addition to the syntax of the module that leads students to 4C skills, this
module is prepared using simple and communicative language so that students can easily
understand it.

Trial of Using a Based Environmental Management Module Case Method

The trial use of the module's environmental management-based case method was conducted
in two meetings. Thirty students were tested using the module based on the environmental
management case method. The results of the student response questionnaires are presented in
Table 6. The development of an environmental management module based on the case method
obtained an average score of 3.82 in the very valid category.
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Table 6. Student response questionnaire

Aspect Average Categories

Module Format and Graphics 3.76 Very Valid
Content 3.85 Very Valid
Languange 3.86 Very Valid

Average 3.82 Very Valid

The results of the module practicality questionnaire included ease of use, time
efficiency, and benefits (Yerimadesi et al., 2018). The practical results are listed in Table 7.

Table 7. Practicality of the environmental management module

Aspect Average Categories
Easy of use 84% Practical
Time efficiency 83% Practical
Benefits 87% Practical
Average 85% Practical

The module had a practical category (84%) in terms of ease of use. This is because the
modules are arranged using communicative language and are easy for the students to
understand. The syntax of 4C activities also uses a clear, concise, and structured language.
These data show that the module is easy to use by students and lecturers. This is in accordance
with the practicality of ease of use (Shazlin et al., 2023). With regard to learning time efficiency,
the module has a practical category (83%); in accordance with Mutiya Oktariani (2023),
learning using modules can make learning time more efficient. The use of modules can
increase the efficiency of learning time because the modules provide activity steps that can be
carried out by students independently. This will make it easier for lecturers to teach
environmental science and disaster-mitigation materials. In terms of benefits, the module was
in the practical category (87%). The module-based case method has the benefit of increasing
problem-solving abilities, because it is case- or problem-based.

According to (Ni'mah, 2023)Problem-solving through specific cases is a process that can
combine several critical thinking activities, such as identifying problems, exploring alternative
solutions, implementing the chosen alternative or solution, and producing a result called a
conclusion. This is in line with research (Pandia & Sitepu, 2022; Sofia et al., 2023; Sujanem et
al., 2022) using a base module case method to improve critical thinking skills. The use of the
module-based case method can also improve communication and collaboration skills, as well
as student creativity. During open discussion and debate activities, students train their
communication skills in line with research (Nashihah, 2020). that discussions and debates can
improve oral and written communication skills. Students are also trained in collaboration and
creativity skills in learning activities, namely, when selecting the main case and making case
posters. This is in line with research (Nashihah, 2020) showing that collaboration and creativity
skills can be trained by making posters, one of which is a poster on the latest environmental
issues.

The results of student observations using the environmental management module are
based on case methods to improve critical thinking, communication, creativity, and
collaboration skills is 86. Each respondent who used the environmental management module
for each indicator fulfilled three of the five assessment criteria for each observation indicator.
The results are presented in Table 8.

The results of the 30 students regarding critical thinking, collaboration, communication,
and creative aspects can be seen in the following diagram.
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Figure 5. Students 21 21st-century skills after using the module

The aspect of critical thinking observation is selecting problems that are appropriate for
factual learning, being able to provide simple explanations, being able to report observational
results systematically, being able to evaluate, and being able to consider solutions to problems.
For the critical thinking aspect, the result was 85, which is the very competent category. In
terms of communication, students improve their communication skills through debate and
discussion by conveying opinions in good, structured, and logical language. The results of the
observations on communication indicators were 83 categories of very competent. The aspects
of collaboration include cooperation, respect for opinions, motivation for a common goal, and
the ability to coordinate group members. The result was a score of 85, indicating high
competence. Creativity includes high curiosity, being open to new perspectives, putting
forward new ideas, being able to create novelty, and applying creative ideas. The result of the
observations on the creativity indicator was 87 in the very competent category. Thus, it can be
concluded that the environmental management module-based case method can improve 21st-
century skills, namely critical thinking, communication, collaboration, and creativity.

Conclusion

Based on the results of this research, it can be concluded that the development of
environmental management modules is based on a case method with a very valid category
(3.64). The results of the response questionnaire in the limited trial obtained an average score
of 3.82 in the very valid category, while the results of the practicality questionnaire received a
score of 85% in the practical category. The observation results obtained a score of 85 for the
competence category. Based on the research results, it can be concluded that the environmental
management module is a case-based method to improve students' 21st-century abilities; it is
valid, practical, and effective for use in learning.
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