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THE ROLE OF CINEMA
INTO SCIENCE EDUCATION

Agnaldo ARROIO
University of Sao Paulo, Brazil,

E-mail: agnaldoarroio@yahoo.com

Reforming science education - from educating educators, to developing standards.. to improving access for
all - is a worldwide challenge that is essential if overall improvements are to be made. In science education,
it is more and more Yvide~)'dLH:overed that ;'horizontal teaching" - when teachers take students by the hand
arut lead them on a voyage of dl~~covery, stimulating their observation and experimentation skills, imagina-
tion, curiosity and reasoning capacity - enhances students' intellectual and manual capacities enormously.
This purpose discusses the role of cinema as a tool for the science education. The target was to explore the
effect ('Jj'using movies on the learning and retention of simple and integrated sciena knowledge. Neweduca-
fI(ma! approaches and methods that are inter- and transdisciplinary and issue-driven need adopting, and
pal1icl{Jatory practices and metlwds must be endorsed, to prepare young generations to live in a world of
constallt change. Based on the socio-interacionist approach by Vygotsky. it is acceptable that an audience
call interact with the characters and share their emotions and actions showed in an audiovisual language.
On this way we analyze some movies considering the potential of audiovisual, sciellt~fic and common lall-
guages to be used as:a tool to mediating science teaching and learning. Furthermore, the audience can learn
values, information and knowledge present into the movie discourse and thus, the cinema shows the science
in a society. Moreover, audiovisual language may be important mediating variables that determine the efJec-
tivenessof cinema for enhancing science teaching and leaming. If science and society want to get along they
must learn to communicate more and better. No one says that it is easy, but it is the price today in a mature
democratic society.
Key words: audiovisualfanguage, science, context.

We are livingin aperiod of very rapid growth in scientific knowledge, much of which is
quickly utilized in the creation of new technology. Science and technology are in the present
day the greatest factors in ch<.lngingthe way we live. They have also made the world very small,
so that we are longer' live in the confined world of our town, region, or country isolated from
what is happening in the rest of the globe (Hamqvist &Burgen, 1997).

While there are changes .inthe views of the nature of science and in the role of science
education, the increasing prevalence ofInformation and ConnnunicatioriTechnologies (Icr)
also offers a challenge to the teaching and learning of Science, and to the models of scientific
practices teachers and learners might encounter. .. ... ._

The scientific view of the world and of objects within in has arisen by the application of a
complex of observation, theory and experiment,seekingalways to find a better understanding
of the problem~nderstudy. Due toitsprogress~yenature, in whichnew findings are continu-
ally added, the explanations offered by science are not fixed but subject to refinement.
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26 If we accept that some knowledge of science should be part of the education of eve t)'
child, we need to think how best to provide that education.

Arroio (2006) indicates that the problem of educational innovations in science education
might be properly treated by analyzing the complexity on the ba"is of methodology of teach·
ing. The preservice science teacher should have deep knowledge of the objectiy(;~son the cla'\ses,
type of classes, topic of the course, preparation of students and other factors, that influcn<.x:
directly and indirectly the results of the educational process. The preservicc teacher should
know theoretically and practically each one the modern methods and to apply them correctly
in practice, together with other methods and technologies.

Motivation, to be successful, and science education is no exception, has to rely-on a rich
repertoire of experiences on which to build conceptual learning. These experiences pave the
way to the construction of meaning, which in turn supports learning. It also helps to entertain,
create or re-create a sense of wonder, which becomes the true incentive for learning.

It is therefore important to think of education systemic term, not limiting the student's
experiences to what can possibly take place in the classroom. The role of alternative learning
environments therefore becomes critical as a prelude, a complement a follow-up to the school-
based learning process. Experience comes from interaction with a learning environment.

This purpose discusses the role of cinema as a tool for science education. Exploring the
effect of using movies on the learning and retention of simple and integrated science knowl-
edge.

Audiovisual sources has an undeniable influence on the quality and quantity of experi-
ences which make up the cognitive domain of youngsters today, given that watching TV. for
example, is the second activity, after sleep, to which children devote most time (Fisch at aI,
1997). Hence there have been calls from different walks oflife for the need to provide students
with a form of "audiovisual literacy" so that they can correctly process this information.

Movies are very popular for the youngsters, so here we report a movie analysis based on
the film analysis (Jahn, 2003) but considering a vygostkian perspective (Vygotsky, 1978) about
contextualizing the scientific contents. First, we select some commercial movies looking for
how we could take educational advantage of them. It is necessary a primary view focusing on
the audiovisual language to realize if this movie are able to communicate with the audience,
youngsters in special.

After that, the second view is focused on scientific contents presented on scenes of the
movie. The third view is focused on the way that how these scientific knowledge's are pre-
scntcd and it have to be checked about possible mistakes to think about howwe can contextualizt~
it on science c1a'isroom. The forth view is important to select and edit some short sequcncc;s
more suitable to use to teach and learn science.

The next step, we can use these episodes to organize classroom's a,ctivitiesba'ied on se·
lected episodes of the movie as a cultural tool to contextualize the sciehtificcontent and moti·
vate students to our science classes.

We report a movie analysis of Erin Brockovich focused on the environmental problcl:'!1$.
Nowadays we consider the environmental problems are a contemporary discussion, espcciaclry
about Climate changes. So this movie is really an important tool to contextualize and engtls~
students to this scientific content that have a strong influence in our life.

A movie is a multimedia narrative form based on a physical record of sounds and movin@;
pictures. Movie is also a performed genre in the sense that it is primarily designed to be sho\~'
in a public performance. Whereas a dramatic play is realized as a live performance by ac[of.'$

on a stage, a film is show in a cinema, is not a live event, andean theoretically be repeated
infinitely without a change. Like drama, film is a narrative genre because it presents a storv fa
sequence of action units). . '
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In a world where heroes arc often in short supply, the story of Erin Brockovich is an 27
inspirational reminder of the power of the human spirit. Her passion, tenacity and steadfast
desire to fight for the rights of the underdog defied the odds. Her victory made even sweeter
by the fact that while helping others, she in turn helped herself. Erin Brockovich a 2000 movie
which dramatizes the story of Erin Brockovich's first fight against the West Coast energy giant
Pacific Gas & Electric Comp::my (PG&E).

We are assuming that a movie, like a play, is mainly a performative genre, that is, a genre
designed to be performed, a genre that "comes to life" in a performance. Watching a movie,
like watching a play, are a collective public experience and a social occasion. We have to re-
member that, experience comes from interaction with a learning environment.

Erin Brockovich is an unemployed single mother, desperate to find a job, but is having no
luck. This losing streak even extends to a failed lawsuit against a doctor in a car accident she
was in. With no alternative, she successfully browbeats her lawyer to give her a job in compen-
sation for the loss. While no one takes her seriously, with her trashy clothes and earthy man~
ners that soon changes when she begins to investigate a suspicious rcal estate case involving
the Pacific Gas & Electric Company. What she discovers is that the company is trying quietly
to buy land that was contaminated by hexavalent chromium, a deadly toxic waste that the
company is improperly and illegally dumping and, in turn, poisoning the residents in the area.
As she digs deeper, Erin finds herself leading point in a series of events that would involve her
law firm in one of the biggest class action lawsuits in American history against a multi-billion
dollar corporation.

Movies viewers' come with a large number of (mostly unconscious) expectations about
how the filmic medium presents a real or fictional story. Above aU, one generally assumes that
the film creates a verisimilar or at least likely world, a world that runs on laws of nature and
logics and is, by and large, compatible with what might count as a fact or a possible experience
in our own world. It is the film's reality effect (Barthes, 1982).

As we can notice, the character Erin is a normal person like everybody, and most of the
people can establish a relationship like identification process with this character. Her prob-
lems are the same to our everyday problem. It is real, the problem like one that we can have in
our neighborhood. She is human like us.

Although the local citizens are initially leery of becoming involved, Erin's persistence and
the personal interest she takes in their lives makes them listen. A kindred spirit, Erin is one of
them, and her ability to connect with them on their level makes them comfortable, ultimately
earning their trust. Helping her out is her next door neighbor George, a Harley Davidson
biker whose friendship and support allows her the time to pursue the case. Going door to
door, she signs up over 600 plaintiffs, and Erin and George, with the help of a major law firm.
go on to receive the largest settlement ever paid in a ,direct-action lawsuit in United States
history $333 million. By triumphing over insurmountable odd'i, she is able to prove herself,
and reinvent her life.

We le.arn science to improve our life, not just to get success on the school exams. Analyzing
lhis movie, we can show where it is possible find'science outside the school and hO\\' science is
important to us. Science is a complex of specific, situated human social and cultural activities.
S-(~ience as a total system of social activities is not merely research science; it includes all the
use: of scientific practices in the workplace, in the home, in the environment. It is s<,'icncc CbS

sdenc:e is done and used by those who are trained to use it according to the norms of our
${x::iety.

The fact that Erin Brockovich was not a lawyer and did not have any fonnal education ("1;

c).;penencc as a law clerk or a paralegal, made her victory that much more impressive.
These assumptions are very helpful because we c~ll~q~ively exploit them when we arc

f~lcing difficult, incomprehel1Sible, or illogical data. Thewpst common strategy in this case is
to "naturalize" the information so that it becomes interpretable according. Now we pr~..Sit"!H
scene description where it is possible to discuss scientific content especially the, problem
corrosion and chromium pollution.

Erin visits a professor at a nearby college to learn more about chromium and finds OW :h;u
there are actually a couple kinds of chromium and that the harmfUl chromium 6 can cause a
variety of very serious health problems in the case of prolonged exposure. The professor also
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28 Eritz that chromium 6 is in the water used to cool piston engines at factories to prevent corrosion.

We have an opportunity to discuss some specific content with students but hi a
contextualized way. It is possible to contextualize the corrosion process showing it as a result
of reactions between a material, typically a metal, and its environment, resulting in an oxide
(eg. MgO) or salt (eg. MgClJ of the metal. This causes the metal to become weak. In an
industrial setting, this must be protected against to preserve the machines that are used and
are often made of metal.

Chromium is a transition metal which can have different oxidation states that result in
different properties and reactions with other chemicals. When the professor describes in this
scene that hexavalent chromium also referred to as chromium 6, chromium (VI), or Cr+6 is
very dangerous form of chromium. two common forms of chromium are trivalent chromium
(Cr (III)) and hexavalent chromium (Cr (VI»). Trivalent chromium is more common in natu-
ral settings and commonly found in soil whereas hexavalent chromium can be found in indus-
trial settings and is not as safe as Cr (III).

The emotions, is another way to engage students to class activities, It is possible to pur-
pose discussion about health problem from environmental pollution. The movie show differ-
ent medical cases of residents that are brought up and many of these side effects are present.

Tt is showed one problem with chromium (VI) when it is ingested by the residents in the
area due to its presence in their water. Among problems caused by ingesting chromium (VI)
are vaJious forms of cancer, respiratory diseases, kidney failure, gastrointestinal problems,
reproductive problems, a<;well as nosebleeds, headaches, benign (non-cancerous) turnouTS,
and hair loss. Workers in plants where chromium (VI) is present also experience problems
with inhalim, it and as it comes in contact with their skin.

When i'i;gested, hexavalent chromium can cause problems in various systems of the body,
including but not limited to the liver and kidneys, the reproductive system, and the respiratory
system.

The STS (Science-Technology-Socicty) (Zoller &Wattson, 1974) strategies arc illustrated
in this movie, the social, economic and environmental relationship with science. As suggested
by the professor in the movie, the Cr(VI) is added to the water that is used to cool the engines.
This is what cause d the contamination of the ground water of the areas surrounding the PG&E
plant. The hexavalent chromium is used in the industrial setting to make dyes and pigments as
well as bricks for furnaces, and also to tan leather and preserve wood. In Pacific Gas & Elec-
tric Company (PG&E) it wac;used in their piston engines to prevent corrosion.

Another advantage is that on this way we are preparing students to read the movie, be-
cause read is more than just watch. Read to get information and they are able to have a critic
view about mass media that use audiovisual language. Students used to spend many hours in
front television for example, and this media is one of their source of information. Reading is
not only the basic tool of learning, but it also has a practical role in everyday life.

According to Lemke (1990) classroom education may still have an important role to play.
Especially for the youngest students, but even for those who are alreiy full participants in
adult society, the classroom can provide a time for reflection, for abst~ttion, for analysis of
practice, for consideration of alternatives, for theory. ;'

Students can develop the ability of reading this media (movie). Ability of reading with
understanding makes it possible to learn by oneself and achieving wildly understood the,intel-
lectual development of one's personality. This ability is the requirement of gaining good re-
sults in learning, as well as being successful and flexible in fitting into the modem world, That
is why teaching this ability is a priority for teachers of all subjects since the first years at sch(X)l.

The ability of reading 'h~thunderstanding is the most important factor in achieving knowl·
edge at all levels of education. This process consists of: understanding the sense of words and
sentences included in a narrative (text, movie, tv, book), recognizing the elements of the con·
tent, the selective choice of important parte; of the content, finding the information and main
ideas, searching and explaining the logical and factual relations between the elements of the
content and integrating it, the ability to follow the authorJs way of thinking, making condu·
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sions and criticism of the content. 29
Based on the socio-interacionist approach by Vygotsky, it is acceptable that an audience

can interact with the characters and share their emotions and actions showed in an audiovisual
language. Socio-cultural theories of learning draw on Vygotskian theory can provide a way of
considering these issues in terms of the way ideas developed on the broader social plane of the
classroom may be appropriated by individual learners. According to Vygotsky, the language
mediate the cultural transmission process of knowledge acquired by humanity, without the
language, is it almost impossible that teacher's words make sense for students.

Reading with understanding can be receptive (identification and selection of the infor-
mation), critical (criticism of the information) and creative (making problems and ideas ).The
extend of understanding the audiovisual text depends on many factors, for example: knowing
the techniques of reading, knowing the meaning of words and expressions, the type of audio-
visual elements and knowing the basic elements of audiovisual language. The ability to make
rational judgment is needed by all people in society whether or not they will themselves be
engaged in scientific activity.

The role of cinema into science education can achieve an ambitious target, the integra-
tion of natural science education. We can use this media as a cultural tool with multiple read-
ing for each science field and integrate these fields. Ideas about integration of knowledge from
natural sciences were adopted into education programs of international organizations with the
support of UNESCO like Leonardo da Vinci and Socrates program ••.

Integrating multiple reading, for example chemistry, biology and physics, in one movie,
''<'C can purpose to students to see beyond borders of their subjects, to understand the develop-
ment of structures from these most simple up to the most complex and find integration view-
points, therefore the solutions of this situation have to be searched for in the innovation of
preparation of teachers of scientific subjects.

The use of audiovisual tools at the lecture allows catching student's attention and tradi-
tional approach to the same subject matter. Moreover by means of audiovisual tools we can
demonstrate such effects or unique equipments that we would not be able to show in lecture
otherwise, In conclusion we can say that the use of audiovisual tool as didactic tool in teaching-
ic~lmingscience process leads to the improvement of its quality.

Science alone will not make the world a better place. Learning the results and methods of
s;cientiflc research will not in itself help students make better lives for themselves. We must all

to understand how science and science education can help us help ourselves. Science
education still has a great potential for good, but only if we take the true path of science
(iu~j"'les, rejecting what has been and exploring together new ways of thinking, teaching, and
1:"·",,..,~i'Hl iI "'mke 2005)~:-q,,-!.i;•.t;:; U'd.~b..'" (.-'\.t ,. . •

\Ve noticed on this movie analysis the potential 9f audiovisual, scientific and common
kmgua,gcs to be used as a tool to mediating science teaching and learning. Furthermore, the
,mdicni,.);:can learn values, information and knowledge present into the movie discourse and
thus, the cinema shows the science in a society. Moreover, audiovisual language may be im-
portant mediating variables that determine the effectiveness of cinema for enhancing science
teaching and learning. If science and society want to get along they must learn to communicate
more and better. No one says that it is easy, but it is the price today in a mature democratic
society.
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