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Abstract: Climate change has drastically increased natural disasters, with Indonesia 
ranking third among disaster-prone countries. This research aims to develop a learning 
model to build disaster mitigation awareness through education. The study focuses on 
Pidie Regency, Aceh, an area prone to various natural disasters including earthquakes, 
tsunamis, and volcanic eruptions. The research employs a Research and Development 
design using the Plomp model, consisting of five phases: investigation, design, 
realization/construction, test/evaluation/revision, and implementation. The result is 
the Ecopedagogy Rescue (EcoRescue) learning model, which enables students to 
explore and discover information about disaster issues and mitigation efforts. 
Validation scores indicate that the EcoRescue model is valid, with 87.5% for design and 
91% for content. The effectiveness score based on teacher responses reached 86.4%, 
categorizing the model as highly effective in physics education. This study's novelty 
lies in developing an ecopedagogy-based learning model incorporating disaster 
mitigation content. The research recommends physics teachers to implement the 
EcoRescue model in high school physics courses, aiming to enhance students' 
awareness and understanding of disaster mitigation in their local context.  
 

Keywords: Development; Ecopedagogy; Disaster Mitigation Awareness; Plomp.  

 

 

 

 

Introduction  

 
Climate change has led to a drastic increase in 

natural disasters. Indonesia ranks third among disaster-
prone countries with an increase of 81 percent. 
Therefore, disaster mitigation has become an important 
factor in reducing risks caused by disasters. Efforts to 
reduce disaster impacts heavily depend on the extent to 
which communities are aware of the risks they face. One 
strategy to raise awareness is by changing individual 
understanding of various aspects (Mulilis et al., 2000). 
Education about disasters plays a significant role in 
preparing individuals to face disaster challenges, both in 
the short and long term (Frankenberg et al., 2013). Steps 
to address disasters include preventive actions taken by 

individuals, families, and the community as a whole 
(Hafida, 2018). Therefore, losses due to disasters can be 
minimized if the community has good disaster 
mitigation awareness. 

According to data released by the Ministry of 
Education and Culture, natural disasters striking 
Indonesia have affected 568,000 students in 5,680 
educational institutions during the 2016-2019 period, 
with economic losses exceeding one trillion (Masrizal 
and Iqbal, 2022). There are 54,080 schools located in 
flood-prone areas, 52,902 schools in earthquake-prone 
areas, 15,597 schools in landslide-prone areas, 2,417 
schools in tsunami-prone areas, and 1,685 schools in 
areas prone to volcanic eruptions (Koswara et al., 2019). 

https://doi.org/10.29303/jppipa.v10i11.9214
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Some of the disaster-prone schools in this data are 
located in Pidie Regency, Aceh. Natural disaster 
potentials in Pidie Regency include earthquakes, flash 
floods, tsunamis, strong winds, landslides, and volcanic 
eruptions. There is one active volcano that constantly 
spews lava, which is the most active underwater volcano 
in Indonesia named Mount Peut Sagoe, and two active 
volcanoes flanking the Pidie regency area. These 
mountains are located between the coastal areas of Sigli 
city, a coast swept by the tsunami waves in December 
2004. The tsunami disaster submerged half of the capital 
area of Pidie Regency, along with hundreds of its 
inhabitants, according to data from BNPB and USGS 
(Djatmiko, 2016). In December 2016, Pidie Jaya Regency, 
which was expanded from Pidie Regency, was hit by a 
6.5 magnitude earthquake that resulted in many 
casualties and damaged infrastructure. Pidie and Pidie 
Jaya Regencies face a tsunami threat with an alert status 
and a golden time (the difference between earthquake 
time and tsunami arrival time) of 24 minutes and 55 
seconds. This time difference is the period that can be 
used to evacuate and save oneself from the potential 
tsunami threat after an earthquake, but to confirm the 
potential tsunami threat, real-time tidal data parameters 
are needed (Apriyadi et al., 2021). Besides tsunamis, 
other natural disasters such as flash floods and 
landslides in Tangse District from 2011 until now have 
become a special concern for the Government that has 
not been resolved. 

According to the above data on disaster potential 
and impact, there is a need for efforts to build 
community awareness to be able to recognize disaster 
potential in their area and understand disaster 
mitigation efforts. Efforts to form disaster mitigation 
awareness can be done through school learning by 
creating learning models that allow students to explore, 
discover information and knowledge about disaster 
issues and disaster mitigation efforts. The use of 
innovative learning models and methods in disaster 
education can facilitate deeper discussions between 
students and teachers (Gampell et al., 2020), building 
environmental awareness and disaster resilience in 
students not only enhances their knowledge, skills, and 
disaster preparedness attitudes, but also has a clear 
impact in shaping their character and concern for the 
environment and encouraging active participation in 
disaster prevention and management efforts (Suarmika 
& Utama, 2017). To address the need for learning models 
that can form disaster preparedness or mitigation, 
especially for students, there are several high school 
physics learning materials oriented towards natural 
phenomena. Therefore, it is necessary to develop a 
physics learning model that can respond to the need for 
growth in students' knowledge, ecological attitudes, and 
environmentally caring character. 

The development of a physics learning model that 
can hone aspects of ecological awareness and 
environmental character can be developed by 
integrating the ecopedagogy approach. The aim is to 
build students' knowledge and awareness regarding 
surrounding environmental conditions (Ahi & Balcı, 
2018; McGibbon & Van Belle, 2015; Payne, 2015). This 
perspective is one of the efforts to change behavior and 
attitudes conducted by students. The goal is to increase 
students' knowledge, skills, and awareness about 
environmental values and issues. Thus, this 
ecopedagogy approach can be applied through physics 
learning. With a physics learning model based on the 
ecopedagogy approach, it is expected to build ecological 
awareness through an educational process that positions 
students as active subjects in learning (Muchsin & 
Hamdi, 2021). 

The purpose of this research is to create a physics 
learning model based on the ecopedagogy approach in 
shaping students' awareness to be able to recognize 
disaster potential in their area and understand disaster 
mitigation efforts. Efforts to form disaster mitigation 
awareness are carried out through school learning by 
creating a learning model based on the ecopedagogy 
approach that allows students to explore, discover 
information and knowledge about disaster issues and 
disaster mitigation efforts. The resulting physics 
learning model includes four operational concepts of the 
learning model consisting of: (1) syntax; (2) social 
system; (3) reaction principle; (4) support system (Joyce, 
B., Weil, M., & Calhoun, 2004).  

The advantage of the problem-solving approach 
taken is different from previous research related to 
disaster mitigation in learning. The novelty of this 
research is the development of a learning model based 
on the ecopedagogy approach that contains disaster 
mitigation content where students explore, investigate 
problems, discover information and knowledge about 
disaster issues. 

The ultimate goal of this article is to present the 
development of an innovative learning model based on 
the ecopedagogy approach, which integrates disaster 
mitigation content. This model aims to enhance 
students' critical thinking and problem-solving skills by 
engaging them in exploration, investigation, and 
discovery of knowledge related to disaster issues. 
Through this approach, the article seeks to contribute to 
the field of educational research by offering a novel 
framework that addresses disaster mitigation in a more 
interactive and student-centered manner, distinguishing 
itself from previous studies. 
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Method  
 
The research was conducted using a Research and 

Development design with the Plomp model. The Plomp 
model is considered more flexible compared to other 
development models because in each phase of its 
activities can be adjusted to the characteristics of the 
research. The application of the Plomp model consists of 
five phases: investigation phase, design phase, 
realization/construction phase, test, evaluation and 
revision phase, and implementation phase. However, 
given the conditions and time constraints, this study 
only applied four phases, namely (1) Initial investigation 
phase, conducted by analyzing problems or needs; (2) 
Design phase, aimed at designing problem solutions; (3) 
Realization/construction phase, carried out with 
production activities such as textbook development; and 
(4) Test, evaluation, and revision phase, conducted 
through systematically collecting, processing, and 
analyzing information to obtain results from problem-
solving (Rochmad, 2012). 

The research location is in high schools spread 
across Pidie and Pidie Jaya Regencies. One school from 
each regency will be selected to represent the trial of the 
learning model development. Additionally, the research 
subjects are students and teachers who will implement 
the physics learning model based on the ecopedagogy 
approach. Focus Group Discussions (FGD) were 
conducted with physics teachers in Pidie and Pidie Jaya 
Regencies. FGDs were held for research preparation, 
such as understanding the picture of physics learning 
implemented by teachers, forming a team for designing 
and developing instructional designs for the 
implementation of the physics learning model in 
schools. 

The instruments used in this study are: validation 
sheets, observation sheets, student and teacher response 
questionnaires, and product assessment sheets. The data 
obtained during expert validation are responses or 
suggestions given by experts on the physics learning 
model. These responses form the basis for revision 
before trial. The trial design conducted is a field trial 
aimed at determining whether the physics learning 
model can be implemented in learning. Data Analysis 
Technique: Trial data were analyzed using descriptive 
statistical methods. This analysis is used to determine 
the questionnaire scores given to respondents. Response 
data uses a Likert scale presented in a relative frequency 
distribution table. To obtain relative frequency, the 
following formula is used (Sugiyono, 2008).  

 
 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =  
∑ 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑛𝑎𝑖𝑟𝑒 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑠𝑐𝑜𝑟𝑒𝑠

𝑛 𝑥 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 𝑥 ∑ 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 
 𝑥 100 (1) 

 
Description: 
n = number of questionnaire items 

The conclusion regarding the effectiveness of the 
product through teacher and student responses is shown 
in Table 1. 

 
Table 1. Effectiveness Learning Model  
Level of achievement explanation 

80.1% - 100% 
70.1% - 80% 
60.1% - 70% 
50.1% - 60% 
1% - 50% 

Very effective 
Effective 

Quite effective 
Less effective 
Not effective 

 
Result and Discussion 
 
Product Design of the Ecopedagogy Learning Model 

The developed learning model is named 
Ecopedagogy Rescue (EcoRescue). This model was 
developed using the Plomp model. The application of 
the Plomp model consists of five phases: investigation 
phase, design phase, realization/construction phase, 
test, evaluation and revision phase, and implementation 
phase. However, considering the conditions and time 
constraints, this research only applies four phases: (1) 
Initial investigation phase, conducted by analyzing 
problems or needs; (2) Design phase, aimed at designing 
problem solutions; (3) Realization/construction phase, 
carried out with production activities such as textbook 
development; and (4) Test, evaluation, and revision 
phase, conducted through systematically collecting, 
processing, and analyzing information to obtain results 
from problem-solving (Rochmad, 2012). The resulting 
physics learning model encompasses four operational 
concepts of learning models consisting of: (1) syntax; (2) 
social system; (3) principles of reaction; (4) support 
system (Joyce, B., Weil, M., & Calhoun, 2004). These are 
explained in the points below.  

 

1. Syntax 
The syntax of the Ecopedagogy Rescue (EcoRescue) 

learning model presents systematic steps in an 
ecopedagogy-based learning model, where the main 
focus is linking physics concepts with disaster 
mitigation. Each step in this syntax is designed to build 
students' awareness of environmental issues while 
enhancing their understanding of relevant physics 
concepts. The syntax of the developed model is shown 
in Table 2.
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Table 2. Syntax of the EcoRescue Learning Model 
Stages Syntax/Learning Steps 

Phases 1 
Phases 2 
Phases 3 
Phases 4 
Phases 5 
Phases  
Phases 7 
Phases 8 
Phases 9 
Phases 10 
Phases 11 

Identify problems (issues related to disasters and environmental issues). 
Analyze problems (problem analysis) or analyze needs (needs analysis). 

Design learning objectives and activity implementation plans. 
Provide an overview of disaster mitigation concepts.  

Design an EcoRescue based learning model that integrates physics concepts with disaster mitigation. 
Observe natural phenomena and conduct experiments or simulations of earthquakes/tsunamis. 

Explain disaster phenomena and link observation results with physics theories. 
Work in groups to design disaster mitigation solutions to solve real-world problems. 

Present disaster mitigation solutions. 
Provide feedback and measure student understanding through quizzes or tests. 

Reflection. 

 
2. Social System 

The social system or learning environment 
represents the situations and norms that apply in 
EcoRescue Learning, such as teacher-student 
interactions during the learning process. The teacher 
acts as a facilitator who guides students to think 
critically, discuss, and collaborate in groups. Students 
are not merely recipients of information but are also 
active in formulating solutions and participating in 
disaster simulations and mitigation exercises. Social 
relationships among students are characterized by team 
collaboration in completing tasks related to disaster 
mitigation, such as designing earthquake-resistant 
buildings or creating evacuation plans. Through group 
work, students learn from each other and share 
knowledge, strengthening collective understanding of 
responsibilities in facing disasters. 
 
3. Principles of Reaction 

The principles of reaction are patterns of activity 
that describe the teacher's response to students, both 
individually and in groups, and discussing them, 
presenting student findings in front of the class. The 
principles of reaction in the learning model component 
also include the teacher's role in providing optimal and 
timely learning instructions. The principles of reaction in 
the EcoRescue learning model emphasize active and 
participatory responses from students in the learning 
process to form disaster mitigation awareness. The 
teacher acts as a facilitator who provides constructive 
feedback, encourages students to think critically, and 
links physics concepts with real-life disaster situations. 
Students are expected to respond to given challenges 
through experiments, disaster simulations, and active 
group discussions. In this model, student reactions are 
not limited to theoretical understanding but also include 
tangible actions in designing mitigation solutions, such 
as creating disaster-resistant building models or 
conducting evacuation simulations. Through this direct 
involvement, students are more motivated to 
understand their responsibilities towards the 
environment and preparedness in facing disasters, while 

internalizing disaster mitigation awareness in their daily 
lives. 

 
4. Support System 

The support system in the EcoRescue learning 
model plays a crucial role in enhancing learning 
effectiveness and fostering disaster mitigation 
awareness. This system encompasses various resources 
and aids that support the learning process, such as visual 
media (videos, digital simulations), props (earthquake-
resistant building models, tsunami simulations), and 
disaster mitigation-based learning guides. Additionally, 
support from the school community, local government, 
and disaster management organizations is an integral 
part of this system. With the involvement of external 
parties, such as mitigation experts or rescue teams, 
students can gain a deeper and more contextual 
understanding of natural disasters and effective 
mitigation actions. Technological infrastructure, reading 
materials, and access to environmental resources are 
also essential in ensuring students receive a real and 
relevant learning experience, enabling them to better 
internalize disaster mitigation awareness. 

 
Validation of the EcoRescue Learning Model Design 
1. Design/Plan Expert Validation 

Based on the human and environmental model 
components. The expected project outcomes in the 
learning model from (Joyce, B., Weil, M., & Calhoun, 
2004) include 4 components in the model design: (1) 
syntax design of the Ecopedagogy Rescue (EcoRescue) 
learning model, (2) social system applicable to the 
developed model, (3) principles of reaction, (4) support 
system. These four components are validated by 
learning experts as a form of student activity in 
demonstrating disaster mitigation awareness attitudes. 
Table 3 below shows the results of the design expert 
validation. Its relation to the physics theme that serves 
as the basis for developing the EcoRescue model is that 
the syntax stages include problem-solving and solutions 
that are connected to the interaction theme. 
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Table 3. Results of Design Expert Validation 

Aspek 
Skor 

1 2 3 4 

Supporting Theory of Learning Model    √ 
Background of Learning Model 
Development 

   √ 

Objectives of Learning Model Development   √  
Description of Learning Model    √ 
Syntax of Learning Model   √  
Applicable Social System   √  
Model Support System    √ 
Use of Learning Approach   √  
Suitability of Learning Steps    √ 
Alignment of Learning Objectives with 
Material 

  √  

Evaluation and Assessment    √ 
Desired Learning Outcomes   √  

 
The total validation score from the design expert is 

42. To determine the validity of the product, it can be 
calculated as follows: 

 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =  
∑ 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑛𝑎𝑖𝑟𝑒 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑠𝑐𝑜𝑟𝑒𝑠

𝑛 𝑥 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒  
 𝑥 100 

=  
∑ 42

12 𝑥 4 
 𝑥 100 

 

=  87,5% 
 

Based on the score calculation, the Ecopedagogy 
Rescue (EcoRescue) learning model can be considered 
valid with an achievement of 87.5 percent, although 
minor revisions are recommended. This validation 
indicates that the learning model design has met the 
basic criteria for implementation in physics learning, but 
requires refinement in several aspects. This aligns with 
the perspective of (Dick et al., 2005), who emphasize that 
the learning model validation process aims to ensure the 
relevance, consistency, and effectiveness of a design in 
achieving learning objectives. 

One of the primary revisions recommended by the 
validator is to clarify the learning model development 
objectives, especially the expected instructional impacts. 
According to (Winn, 2004), instructional objectives must 
be designed specifically to ensure that the learning 
process can generate measurable learning outcomes, 
both in cognitive, affective, and psychomotor domains. 
In the context of EcoRescue, this means ensuring that 
instructional impacts include students' understanding of 
physics concepts, awareness of disaster mitigation 
issues, as well as critical thinking and collaborative 
skills. 

Additionally, validator input also includes 
revisions to the learning model syntax by adding 
syntactical elements that must be present in the model's 
implementation. According to (Joyce, B., Weil, M., & 
Calhoun, 2004), learning model syntax is a critical 

component that guides the learning process. Clear 
syntax will help teachers manage learning steps 
systematically, thereby achieving learning objectives 
more effectively. In this case, the EcoRescue model 
syntax is expected to include steps of exploration, 
analysis, synthesis, and implementation of disaster 
mitigation solutions integrated with physics concepts. 

Input from the validator also serves as a basis for 
revisions to ensure the learning model's feasibility. As 
proposed by (McKenney & Reeves, 2014), the formative 
evaluation phase in learning model development plays 
a crucial role in identifying the strengths and 
weaknesses of the initial design, thereby producing a 
more effective and applicable final product. At this 
stage, expert feedback is used to improve weaknesses 
and refine the model before implementation on a 
broader scale. 

Generally, these validation and revision results 
demonstrate that the EcoRescue learning model not only 
has the potential to enhance physics learning 
effectiveness but also contributes to developing 
environmental awareness and disaster mitigation skills 
among students.  

 
2. Content Expert Validation 

The content expert validation provides 
recommendations regarding relevance, accuracy, and 
completeness of the presentation in the developed 
learning model toolkit. The following are the results of 
the content expert validation summarized in Table 4. 

The total validation score from the content expert is 
51. To determine the validity of the product, it can be 
calculated as follows: 

 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =  
∑ 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑛𝑎𝑖𝑟𝑒 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑠𝑐𝑜𝑟𝑒𝑠

𝑛 𝑥 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 𝑥 ∑ 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 
 𝑥 100 

 

=  
∑ 51

14 𝑥 4 
 𝑥 100 

 

=  91% 
 

Based on the validation results, the Ecopedagogy 
Rescue (EcoRescue) learning model has obtained a 
validation score of 91 percent. This indicates that the 
content aspects contained in the EcoRescue components 
can be used with minor revisions to ensure its feasibility. 
Based on validator input, the required improvements 
involve refining the learning model development 
objectives, especially to integrate specific instructional 
learning impacts. Additionally, the learning syntax is 
recommended to be expanded to include steps relevant 
to the model's practical implementation. 
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Table 4. Content Validation Results 
Assessment 
Aspects 

Description 
Score 

1 2 3 4 

Relevance 1. The material is relevant 
to the competencies that 
students must master. 

2. The completeness of the 
material is appropriate 
for the students' 
developmental level. 

3. The material adequately 
meets curriculum 
requirements. 

4. The illustration of 
learning syntax can be 
understood. 

  √ 
 
 

√ 
 
 
 

 
 
 
 
 
 
 

√ 
 
 

√ 

Accuracy 1. The presented material 
aligns with scientific 
accuracy. 

2. The presented material 
corresponds to 
contextual and current 
environmental issues. 

   √ 
 
 

√ 

Completeness 
of 
Presentation 

1. Presents competencies 
that students must 
master. 

2. There are guidelines for 
the learning model. 

  √  
 
 

√ 

Basic Concepts 
Content 
 

1. Alignment with the 
human-environment 
interaction theme 
concept. 

2. Alignment with the 
environmental literacy 
concept. 

  √  
 
 
 

√ 

Conformity of 
Presentation 
with 
student-
centered 
learning 
requirements 

1. Encourages students' 
environmental 
awareness attitude. 

2. Encourages student 
interaction. 

3. Encourages students to 
build their own 
knowledge and provide 
solutions. 

4. Encourages students to 
learn in groups. 

   
 
 

√ 
 
 

√ 
 
 
 
 

√ 
 
 
 

√ 

 
These results align with the situated cognition 

theory-based learning model development approach, 
which emphasizes that the learning process becomes 
more effective when students are engaged in real-
context-based activities. This principle is relevant to 
recent research showing that problem-based learning 
can enhance student understanding through direct 
involvement with environmental and disaster 
mitigation issues (He et al., 2023). 

Furthermore, other research emphasizes the 
importance of coherence in learning systems, which 
includes curriculum alignment, instruction, and 

evaluation. This principle is applied in the EcoRescue 
model design to ensure all components support 
students' knowledge development progressively and 
comprehensively (Geier et al., 2008). 

In the context of content validation, it is crucial to 
consider evaluator input in refining teaching materials 
to meet eco-pedagogy-based learning needs. For 
example, improving learning materials such as context-
based local modules and handbooks can support 
students' understanding of disaster mitigation while 
enhancing the quality of their learning experiences 
(Alciso et al., 2023). 

Through revisions and development based on this 
validation, the EcoRescue model has significant 
potential to become an effective tool in supporting 
environmentally conscious physics learning. Integrating 
evidence-based learning design principles can further 
strengthen its implementation and impact on student 
learning outcomes. 

 
Implementation of the EcoRescue learning model 

The implementation of the developed learning 
model is explained in Table 5. 

 
Table 5. Learning Model Implementation 

Aspek Penilaian 
Skor 

1 2 3 4 

Convey learning objectives and motivate 
students 

  √  

Provide information about the concepts being 
studied 

   √ 

Divide students into heterogeneous working 
groups 

  √  

Provide worksheets to each group as a guide 
for group work 

  √  

Guide students in making observations and 
formulating problems, providing guidance, 
encouragement, and assistance when needed 

  √  

Ask representatives from each group to 
present their observation results 

   √ 

Respond to the presentations of each group    √ 
Ask students to demonstrate the project 
worked on in groups 

   √ 

Provide a base score calculated from the 
average performance of students in previous 
presentations 

   √ 

Calculate individual and group scores   √  
Give awards to the group with the best score   √  

 
Based on the results of teacher responses to the 

implementation of the model in physics learning, its 
effectiveness is known as follows: 

 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =  
∑ 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑛𝑎𝑖𝑟𝑒 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑠𝑐𝑜𝑟𝑒𝑠

𝑛 𝑥 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 𝑥 ∑ 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 
 𝑥 100 

 

=  
∑ 38

11 𝑥 4 
 𝑥 100 
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=  86,4% 
 

Based on the calculation results, the effectiveness 
score of teacher responses reached 86.4 percent. This 
indicates that the implementation of learning using the 
EcoRescue model in physics education can be 
categorized as highly effective. These findings are 
consistent with research emphasizing the importance of 
problem-based approaches to enhance student 
engagement in learning, particularly in topics relevant 
to real-life situations, such as disaster mitigation 
(Hmelo-Silver, 2004).  

The EcoRescue model, based on ecopedagogy, is 
designed to integrate physics concepts with 
environmental issues and disaster mitigation, aligning 
with a contextual learning approach. As stated by (Lave 
& Wenger, 2012), context-based learning can improve 
students' understanding by connecting theory with real-
world applications. In this case, students not only learn 
physics concepts but also understand the importance of 
disaster mitigation through exploration, simulation, and 
experimentation. 

These findings are supported by previous research 
showing that project-based or problem-based 
approaches can enhance students' critical thinking skills 
and social awareness (Kolodner et al., 2003). The 
EcoRescue model allows students to analyze problems, 
design solutions, and present their ideas, which are 
crucial steps in preparing them to face real-world 
challenges. Additionally, research by (Freire, 1997) 
suggests that critical awareness-based learning can 
shape individuals who are more sensitive to 
environmental and social issues. 

Compared to conventional learning models, the 
EcoRescue model provides a holistic approach that 
focuses not only on the transfer of physics knowledge 
but also on shaping students' character, such as 
environmental awareness and collaboration skills 
(Johnson, 1999) This is highly relevant in the context of 
21st-century learning, where education must be able to 
produce a generation that not only masters knowledge 
but also possesses social care and collaborative skills 
(Trilling, B., & Fadel, 2009). 

Thus, this research contributes new insights to the 
fields of physics education and disaster mitigation. The 
position of this research strengthens the importance of 
the ecopedagogy approach as an effective method for 
improving contextual learning effectiveness, which has 
not been widely applied in physics education 
previously. 
 

Conclusion  
 

The syntax of the Ecopedagogy Rescue (EcoRescue) 
learning model outlines a sequence of activities that 

encourage students to develop awareness of potential 
natural disasters in their region and understand 
mitigation efforts. The steps of the Ecopedagogy Rescue 
(EcoRescue) model are as follows (1) Problem 
identification (issues related to disasters and 
environmental concerns), (2) Problem analysis or needs 
analysis, (3) Designing learning objectives and activity 
implementation plans, (4) Providing an overview of 
disaster mitigation concepts, (5) Designing an 
Ecopedagogy Rescue (EcoRescue)-based learning model 
that integrates physics concepts with disaster mitigation, 
(6) Observing natural phenomena and conducting 
earthquake/tsunami experiments or simulations, (7) 
Explaining disaster phenomena and linking 
observations to physics theory, (8) Working in groups to 
design disaster mitigation solutions for real-world 
problems, (9) Presenting disaster mitigation solutions, 
(10) Providing feedback and assessing student 
understanding through quizzes or tests, (11) Reflection. 
Based on the validation score calculations, the 
Ecopedagogy Rescue (EcoRescue) learning model is 
considered valid, with scores of 87.5 percent (design) 
and 91 percent (content), though minor revisions are 
recommended. Additionally, the effectiveness score of 
teacher responses reached 86.4 percent, categorizing the 
implementation of this model in physics education as 
highly effective.  
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