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Abstract 
Traditional classroom teaching methodology does not adjust to the current necessities of the students, 
however long presentations, quantitative evaluation and rote learning still dominate in the classroom, 
which limits the student to retain and repeat information provided by the teacher. A change in the 
education system becomes necessary. This change has to be based on the interaction between the 
equals, the contextualization and collaborative work, where teaching contents would have an applied 
approach with a student as a centre of the learning-teaching process and based on the qualitative and 
formative assessment system. In this work, the contents of the subject Physics and Chemistry of the 
3rd year of compulsory secondary education were broken down, where appeared the concepts that 
can be introduced in the classroom with a help of animations. Moreover, a list of problems was 
presented, that allows students to discover the importance of the explained scientific contents and 
interrelate them to famous movies. It is a multidisciplinary project as it works in cooperation with such 
subject as Language and Literature and Plastic, Visual and Artistic Education. The work pretends to 
lay the foundations so that any teacher could apply this methodology, collection activities and 
assessment exercises based on the learning standards of the curriculum of secondary education, 
adding a temporization so that it can be used with success during the study period. 

Keywords: Science, cinema, physics and chemistry, compulsory secondary education, active 
methodologies. 

1 INTRODUCTION 
Traditional classroom teaching methodology does not adjust to the current necessities of the students, 
however long presentations, quantitative evaluation and rote learning still dominate in the classroom, 
which limits the student to retain and repeat information provided by the teacher. A change in the 
education system becomes necessary. This change has to be based on the interaction between the 
equals, the contextualization and collaborative work, where teaching contents would have an applied 
approach with a student as a centre of the learning-teaching process and based on the qualitative and 
formative assessment system [1]. 

Talking about science in the cinema, there could be an error to distract from the objective. It is true 
that during several decades the movies had been reproducing again and again the stereotype of a 
crazy and eccentric scientist, or of a villain who will do anything to achieve his aims. However, this 
paper does not refer to this type of films. It is about taking advantage of audio-visual media and the 
image of scenes for the introduction of scientific concepts or problems. 

Some studies directly link emotions to attitudes to science and scientists [2]. For this reason, teachers 
must find themselves looking for classroom resources with which to promote the attitude towards 
science. As Tobin [3] discuss, cinema can be a way to promote positive and collective emotional 
attitudes that lead the participants in the activity towards a climate of joint fun that triggers the 
synchronized and positive emotional state. With the use of these resources, teachers can integrate 
conceptual learning and what was once called cross-cutting themes into the development of the 
classes. Several authors have studied the ability of cinema to interact and therefore influence culture 
to the extent that it conveys what is hidden and reveals its gaps [4]. Science fiction and historical films 
not only serve to revive the critical spirit of high school students, but also to re-establish the value of 
scientific-technological advances and the effect they have on our lives. 

Furthermore, it is known that the information received through visual experiences which are significant 
to the students, meaning that the student gives them a special personal value, is much more efficient 
than the information received in the masterclass where the teacher exposes the knowledge in oral and 
less dynamic form. For this reason, this paper aims at connecting students’ emotions with explained 
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material and increasing performance in science subjects, improving qualifications and obtaining major 
motivation.  

2 METHODOLOGY 
The proposal presented is ideal for the dissemination of scientific knowledge, as well as for the study 
of various fields of research. This relationship between reality and fiction provides the perfect excuse 
to explain and understand some of the concepts that are introduced for the first time in the subject of 
Physics and Chemistry of 3ºESO. This support in audiovisual media manages to make the syllabus of 
the subject more enjoyable, becoming a useful and easily accessible tool for teachers in the 21st 
century. 

2.1 Curricular design 
Before implementing any methodology within the classroom, it is necessary to study the contents that 
must be taught throughout the course. This knowledge about the subject allows the teacher to reach a 
more generic vision about the total of the subject and propose activities that help to understand the 
most complicated concepts. It is of special interest that the professors of higher courses maintain a 
fluid dialogue with the classmates who teach the same subject in previous courses, in such a way that, 
drawing on their experiences and learning from the difficulties they encounter, know firsthand that 
Physical phenomena have presented greater complexity at the time of being presented to students. 

Table 1 shows a relationship between the contents of the Secondary Curriculum in the Community of 
Madrid for the Physics and Chemistry course of 3ºESO, differentiating between those who are seen 
for the first time and those who have been working in previous courses [5]. 

Table 1. Caption for the table. 

Block Repeated Contents New Contents 

The scientific 
activity 

The scientific method: its stages. 
Measurement of magnitudes. 
• International System of Units. 
• Scientific notation. 
Use of information and communication 
technologies. 
The work in the laboratory. 
Investigation project. 

None 

The matter 

Kinetic-molecular model. 
The periodic system of the elements. Unions 
between atoms: molecules and crystals. 
Elements and compounds of special interest 
with industrial, technological and biomedical 
applications. 

Laws of gases 
Atomic structure. 
• Isotopes. 
• Atomic models. 
Atomic and molecular masses. 
Formulation and nomenclature of binary 
compounds following IUPAC standards 

The changes The chemical reaction 
Chemistry in society and the environment 

Simple stoichiometric calculations 
Law of conservation of the mass 

Motion and 
forces 

The strengths. 
• Effects. 
• Average speed. 
The forces of nature 

Instant speed and acceleration. 

Energy 
Energy. Units 
Energy sources 
Rational usage of energy 

Electricity and electrical circuits. Ohm's 
law 
Frequently used electronic devices. 
Industrial aspects of energy. 
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As can be seen from the above table, there is a large amount of content that is reviewed during the 
course and that was previously taught in the course the previous year. This high amount of repeated 
content plays a double role in teaching, as it helps to review and sustain a solid base of the subject, 
but it can also generate anxiety in those students who wish to expand their knowledge and are 
involved in repetitive tasks. To avoid this last casuistry, the use of active methodologies within the 
classroom is very useful. 

2.2 Design of activities 
In view of the novel contents that are taught in the course under study, you can begin to plan activities 
that facilitate the learning of them. In this case, a relationship has been made between some of the 
most complex concepts to understand at a theoretical level, but which have been presented in films 
during the last years in well-known films. The idea that is tried to reach is that by means of the 
visualization of certain scenes of no more than 10-15 minutes, the student finds a utility and direct 
application of the contents that later are seen in the classroom and manage to relate them by means 
of information of high visual content. Some of these resources are shown in Figure 1. 

 
Thus, multiple activities can be performed that relate physical and chemical concepts with series and 
films. This cinematographic tool can be used both to present the subject in an attractive way to 
students, as well as to extract problems and generate debates within the classroom that help to better 
understand certain scientific concepts. It is therefore an accessible resource nowadays thanks to the 
facility to project existing videos in educational centres. 

 
Star Wars. Episode I (1977). 

 

Ant-Man and The Wasp (2018). 

 
The Prestige (2007). 

Movie Content block and relationship 

Block: Motions and Forces. 
 
Idea: Through familiar characters and 
through the famous saga of Star Wars films, 
introduce students to the concepts of 
acceleration, speed of light, average speed 
and instantaneous. 

Block: The matter. 
 
Idea: Through characters from the ant man's 
Mavel film, introduce students to the concept 
of atom, particle physics, quantum theory 
and the new frontiers of physics for the 21st 
century. 

Block: Energy. 
 
Idea: The tragic history of the life of the 
great Nikola Tesla serves not only to deal 
with ethical issues in science, but also, to 
introduce students to the concepts of 
electricity and circuit theory. 

Figure 1. Examples of the relationship between science and cinema. 
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2.3 Towards an interdisciplinary project 
The integration of content and skills to be acquired in the different subjects within the same project is 
aimed at ensuring that students give meaning to their learning and achieve a comprehensive vision of 
the subjects, understanding them not as separate entities, but as parts of a whole who builds his more 
experimental learning [6]. In this way, the introduction of cinema in the classroom can be approached 
from different subjects and with different objectives, so that working together can be useful for different 
subjects. In Table 2, it shows how this project has been planned and the relationship it has with other 
3ºESO subjects, as well as the competencies that are being worked on. 

 

3 RESULTS 
The results that we have in mind to achieve with the realization of this project are clearly focused on 
complying with current regulations, focusing on the idea of reaching the objectives set for the 
secondary stage: 

• "Exercise in the dialogue strengthening human rights and equal treatment and opportunities 
between women and men, as common values of a plural society." This is achieved through the 
approach of fair discussions in the classroom, working in heterogeneous groups and promoting 
peer learning. 

• "Develop basic skills in the use of information sources to critically acquire new knowledge". 
Clearly linked to the learning of the new contents taught in the subject and the handling of new 
technologies, the relationship between cinema and science allows to provide the student with a 
more critical vision of reality, helping to identify physical actions in everyday life. that are raised 
theoretically in the ESO subjects. 

• "Conceiving scientific knowledge as integrated knowledge, which is structured in different 
disciplines, as well as knowing and applying methods to identify problems in the different fields 
of knowledge and experience." Being an interdisciplinary project and working together different 
subjects and competences, this work helps to achieve the learning standards in different 
matters. 

• "To appreciate the artistic creation and to understand the language of the different artistic 
manifestations, using diverse means of expression and representation". The cinema is known 
as one of the most important cultural manifestations of our time, fulfilling this requirement 
clearly. In addition, the fact of being able to visualize the videos in the original version also helps 
to promote bilingualism in the centers of the Community of Madrid. 

Table 2. Towards an interdisciplinary project supported by cinema. 

Matter Basis 

 

Describe, analyse and interpret an image. Properly use visual and 
audio-visual languages with different functions. 

• Digital Competence. 
• Basic competence of Learning to Learn. 

 

Understanding of new words, elaboration of an argued discourse 
and writing of texts and scientific proposals. Critical and personal 
assessment of the films displayed. 

• Linguistic competence. 
• Awareness and cultural expressions. 

 

Preparation of videos and graphic material that serve to explain 
certain laws of physics or chemical principles. Employ means for 
its reproduction. 

• Digital competence. 
• Sense of initiative and entrepreneurial spirit. 
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3.1 Timing 
The development in the classroom of any innovation project brings with it a prior evaluation of the 
school calendar and the available class hours. Taking into account holidays and evaluations, that the 
subject of Physics and Chemistry involves three hours of teaching per week per group and the 
breakdown by blocks of contents indicated in the Curriculum, the temporal distribution would be as 
shown in Figure 2. However, publishers and textbooks that support teaching usually include a 
breakdown of the agenda by sessions that facilitate their adaptation to this type of project considering 
their recommendations. 

 

3.2 Continuous evaluation 
As indicated in the regulations: "The evaluation of the learning process of the students of Compulsory 
Secondary Education will be continuous, formative and integrating", this means that the project must 
be planned in such a way that it covers all the students and facilitates their promotion. They must take 
into account not only the content that is taught, but also the acquisition of skills as it is about training 
our students so that they know how to function in society. The traditional evaluation by written final 
exam is out of place in our times, being necessary to adapt to new technologies and to follow up the 
student throughout the course that allows him to know his strengths and weaknesses. 

The evaluation must be inclusive in turn, facilitating the learning of all the students that require an 
educational attention different from the ordinary one as it is included in the regulations. Among these 
pupils with special educational needs we also find students with dyslexia or ADHD, in which case the 
incorporation of audiovisual media in the evaluation process is highly beneficial. In addition, the use of 
cinema as a resource can serve as a curriculum enrichment program for those students who wish to 
develop their skills through critical analysis or acquisition of new content. 

In such a way that the sequence to carry out a continuous evaluation process could be described as 
[7]: 

1 Choice of a familiar topic that is easy to handle in the classroom. At least last the first time this 
type of evaluation is carried out. 

2 Establish the objectives that are to be achieved with this activity and assess whether they 
comply with the current competency acquisition model. 

3 Provide students with clear and concise instructions to carry out the proposed activity, it is about 
knowing from the first moment how they will be evaluated. 

4 Fluid communication during the development of the activity, clarifying the possible doubts that 
arise in the process and giving a greater limelight to the students. 

5 Analyse the materials produced by the students and correct them, taking notes and trying to 
improve the acquisition of knowledge by students. It is not just about getting the number that will 
appear in the report card. 

6 The process concludes with the communication of the qualification to the students, explaining 
their strong points and their weak points, always leaving open a path towards improvement as a 
key to progress. 

Block Sep Oct Nov Dec Jan Feb Mar Apr May J 
1                               

2                               

3                               

4                               

5                               

Figure 2. Possible Temporary for 3ºESO in Physics and Chemistry through the cinema. 
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This continuous evaluation must be accompanied by an evaluation of the teaching activity performed, 
it being advisable to do the latter anonymously so that the students can be sincere and express 
themselves clearly. 

4 CONCLUSIONS 
In this work it has been shown how the cinema can serve as a resource to improve the understanding 
of certain scientific concepts. The 3ºESO course has been taken as a reference because it is a key 
course in the choice of itineraries in Secondary, in such a way that by applying this methodology the 
motivation of the students is increased and learning is facilitated by generating related emotions with 
the contents taught. 

It is a real alternative that can be worked in the classroom thanks to the implementation of new 
technologies in the classroom. In addition, it allows to work transversally and in an interdisciplinary 
way with other subjects of the course, giving the student a more global vision and favoring learning by 
competences. The elaboration of the activities and choice of films is very varied and can be modified 
according to the needs of the students in a continuous evaluation process. Thus, it is possible to 
improve the performance and attitude of students towards scientific-technical subjects if their 
motivation is increased using this type of tools in the classroom. 
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