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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  
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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: 

Average Score = 
𝑠𝑐𝑜𝑟𝑒 𝑖𝑡𝑒𝑚

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 
2,6 < P < 3,5 Valid 
1,6 < P < 2,5 Not valid 
1    < P < 1,5 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.  

 
 

  
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). 

   
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. 
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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 Average  Categories 

Module Format and Graphics 
Content 

Languange 

3.64 
3.73 
3.55 

Very Valid 
Very Valid 

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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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 

Content 
Languange 

3.76 
3.85 
3.86 

Very Valid 
Very Valid 
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 
Time efficiency 

Benefits 

84% 
83% 
87% 

Practical  
Practical  
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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