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Abstract. This article explores the importance of teaching physics and its integration with other 
disciplines and new technologies, such as machine learning and virtual reality, in solving global 
environmental problems. The research highlights how classical physics, when applied in 
laboratories and simulations, can be a tool in shaping future change agents to tackle climate and 
environmental challenges. A literature review conducted in the Scopus database analysed 367 
articles on ‘Physics’ and ‘Sustainability’, emphasizing the multidisciplinary relevance of the topic 
and the need for a comprehensive educational approach in the student’s classes. The results show 
that 2D and 3D simulation, as well as the exploration of clean energy sources, along with proper 
waste management, are essential elements for an education that not only instructs but also 
engages and empowers students in the pursuit of sustainable solutions. The research reinforces 
the need to contextualize physics education concerning both regional and global environmental 
issues, integrating other disciplines such as chemistry, biology, and mathematics. Thus, the article 
suggests that physics education should go beyond theoretical content, actively promoting 
sustainability. Ultimately, the research argues that teaching physics, combined with rigorous, and 
innovative technical approaches, is essential to preparing a new generation of agents for future 
environmental challenges. 
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1. Introduction 
Humanity’s understanding of the global climate 
remains a challenge, as do the anomalies and 
atmospheric phenomena of the Earth’s system[1]. 
This challenge is heightened by the difficulties in 
measuring, reducing, and preventing air pollution on 
the planet, impacting people, animals, plant life, and 
the entire ecosystem[2]. In this context, problem-
solving, whether through classical physics of applied 
physics via machine learning, is one of the most 
efficient tools for researchers[3]. Likewise, Virtual 
Reality (VR) as a tool for practice, learning, and 
educational experience is an ally to many other forms 
of learning and problem-solving [4]. 

The learning of the fundamentals of physics, aligned 
with computer science and engineering, represents a 
significant investment in education and an 
importantant tool for solving environmental 
problems [5]. The introduction of these elements 
into physics education, along with laboratories and 
simulators, contributes to the formation of a more 
informed society that is aware of the factors that 
threaten global sustainability [6]. The time invested 

in laboratories, equations, and the laws of physics 
should focus on training future agents of 
environmental, biological, and physical change in the 
world, utilizing the most modern technologies [7]. 

The application of physics concepts combined with 
machine learning technologies allows us to develop 
better predictive scenarios and diagnostics [8]. 
Additionally, by applying physics concepts, we can 
develop technologies that contribute to more 
efficient energy use and the sustainable development 
of societies [9]. Aware of this, we conducted a 
literature review to seek better development in the 
teaching of Physics that enables students to work on 
future sustainability solutions. 

2. Methodology 
The literature review allows us to focus on the 
subject at hand, as well as on the different 
perspectives and developments in the study [10] 
over time. To this end, we began this research by 
accessing the most cited articles from the Scopus 
database between 2022 and 2024, using the 
keywords ‘Physics’ and ‘Sustainability’, which 



 

 

returned 367 documents that we evaluated 
according to authors and topics. 

 

Fig. 1 – Research flowchart. 

The statistical analysis from the Scopus platform 
presented for this research articles related to 
engineering, energy, environment, computer science, 
physics and astronomy, materials science, social 
sciences, mathematics, Earth and planetary sciences, 
agriculture, and others. This wide range of topics 
demonstrates the relevance of the subjects as well as 
the challenge of an optimized line of analysis in 
teaching physics for sustainability. 

 

 Fig. 2 – Fields of knowledge. 

When analyzing the words in the titles and abstracts 
of the articles, five clusters were identified, of which 
three main subject groups stand out: 

 Model, parameter, process, reduction, 
experience, technique, simulation, and 
others. 

 Student, university, sciences, chemistry, 
course, knowledge, biology, and others. 

 Industry, innovation, principle 
contribution, nanotechnology, product, 
book, and others. 

 

Fig. 3 – Topics. 

Still focusing on the review of the articles, the three 
authors who stand out with at least three articles, 
with two published in 2022 and one in 2024, cover 
topics such as modeling and simulation, nuclear 
reactions and experiments physical reactors, nuclear 
energy, and other related subjects. The published 
articles are:  

 Defining the Challenges – Identifying the 
Key Poisoning Elements to Be Separated in 
a Future Integrated Molten Salt Fast Reactor 
Clean-Up System for iMAGINE 

 A HELIOS-Based Dynamic Salt Clean-Up 
Study Analysing the Effects of a Plutonium-
Based Initial Core for iMAGINE 

 Coupling between LOTUS and CTF with 
DYN3D within a multiscale and 
multiphysics software development 

 

Fig. 4 – Authors. 

The analysis of the selected materials will be 
organized around the understanding of three aces: 
a)The integration of physics with specific 
environmental problems; b) The development of 
experiments and practical activities that exemplify 
this integration; and c) Teaching methodologies that 
promote transformative and critical education. 

3. Results and Discussion 
The main authors found in the research emphasize 
that an innovative approach can lead to greater 
energy exploitation from a nuclear fission process 
capable of producing up to 100 times more energy 



 

 

with the available uranium, which requires a 
stronger relationship with reactor physics, design, 
reactor operation, and reactor chemistry and 
processing[11]. The energy potential of nuclear 
power generation can provide large amounts of 
energy with zero pollutant emissions in a self-
sustainable manner to address challenges related to 
plutonium enconomy[12]. Focusing on optimization, 
2D and 3D simulation allows for simulating power 
and nuclear reaction during the flow of the process 
and the total mass of the burn, enabling operational 
comparison between flows, processing hypothesis, 
and waste management [13]. 

These challenges, once proposed to students, 
contribute to a greater scientific technical versatility 
in solutions, but also to a more optimistic view of the 
future among students, adding a critical perspective 
on events and generating greater hope with 
proactivity to intervene in the planet [14]. This 
perspective has encouraged initiatives to attract 
students to universities by addressing challenges in 
nuclear and solar energy, combining skills and 
knowledge in physics, engineering, and electronics 
with an achievable short-term outcome of clean 
energy production and waste reduction [15]. 
Another positive example is found in Romania, 
where students with the help of Raspberry Shake, 
can measure seicmic records with accuracy close to 
that of professional seismometers[16].  

From a climate perspective, the impacts of global 
changes result in severe activities that pose risks to 
human life, such as floods, storms, and hurricanes, 
which are directly linked to climate effects [17]. 
Similarly, the energy exploration of biofuels involves 
technical and scientific knowledge in chemistry, 
biology, and physics, as well as knowledge of 
handling solid, liquid, and gaseous elements [18]. 
Whether these elements are for energy production or 
waste reduction, they require appropriate 
treatments involving thermal, hydraulica, and 
selection processes [19], which we can refer to as 
applications of classical mechanics, 
thermodynamics, and process analysis. This 
treatment and application of physics education, to 
climate problems contribute to a world with greater 
environmental solutions, but also in reducing taboos 
and biases among students that STEM disciplines can 
be theoretical and difficult when, in reality, tehy can 
and should have direct applications in solving 
sustainability and ecosystem-related issues [20].  

The teaching of physics for sustainability can and 
should be discussed in schools and outside of them. 
Schools should consider its technical aspect related 
to the subjects developed with a realistics and 
applicable school curriculum for environmental 
problems and for the population, in a way that adds 
to the debate, sparks interest, and generates 
engagement in solving environmental issues [21]. 
These discussions can and should be supported by 
teachers, researchers, and students who address the 
themes proposed by societies, develop research, and 
investigate problems according to the  scientific 

curricula of educational institutions, allowing for a 
multidisciplinary investigation of solutions to the 
proposed challenges [22]. 

Constant research and development in science 
require exploration of new tools that foster 
innovation and modernization of studies, with the 
aim of advancing or making the learning of 
discoveries more acessible [23]. Considering the 
dynamic environment of climate interactions 
combined with human dynamics, a high number of 
variables need to be worked on in modeling or 
simulated environments, such as laboratories and 
virtual simulations [24]. This leads to a more 
inclusive and visual education through practical 
demonstrations of the transcisciplinary problem-
solving required in the sciences [25]. 

4. Conclusion 
The understanding of global climate challenges and 
the resolution of environmental problems are issues 
that require multidisciplinary approaches, 
integrating physics, computer science, engineering, 
and new technologies such as machine learning and 
virtual reality. Classical physics, when aligned with 
sustainability concepts and applied in laboratories 
and simulations, emerges as an essential tool for 
training future change agents capable of addressing 
environmental and climate challenges.  

As a result, this research highlights the need to 
integrate physics with the resolution of real 
problems, using innovative approaches such as 2D 
and 3D simulation, exploration of clean energy, and 
proper waste management, in the training of 
students and citizens who promote a sustainable 
future. 

The promotion of physics education requires not 
only theoretical content but also direct application to 
regional and global environmental problems. 
Integrating chemistry, biology and mathematics 
enhances scientific development and allows for 
social engagement among students in local and 
global discussions for greater sustainable solutions 
for the planet and its populations in an optimistic and 
proactive manner, providing alternatives to current 
and future challenges, while valuing a commitment 
to the scientific rigor of study and the generation of 
sustainability for human activities. 

Although this work does not provide a methodology 
for applying physics in its interdisciplinary contexts, 
we emphasize that teaching physics for the 
formation of change agents requires learning, study, 
and research in an environment that allows for 
simulations of real-world challenges. Applying 
concepts of classical mechanics in a laboratory 
setting that reflects global challenges related to 
forces, masses, and velocities of both Earth and 
human dynamics is essential. Energy challenges can 
be addressed through mechanical systems, wind and 
hydraulic energy, management and transportation of 
electrical energy, thermoelectric plants, and solar 
energy, as well as nuclear physics, with a focus on 



 

 

resource and waste management. We suggest 
adapting the relevant disciplines in the curriculum to 
laboratories that incorporate updates on global 
challenges, enabling students not only to learn but 
also to develop and take ownership of new solutions 
for the challenges in the world’s physical and human 
dynamics.  
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