American Journal of Electromagnetics and Applications

“

2014; 2(4): 34-38 DCIENCE izl
Published online November 20, 2014 (http://www.scépublishinggroup.com/j/ajea) . =T
doi: 10.11648/j.ajea.20140204.11 e N

The use of web simulator as an auxiliary to the physical
teaching: Concepts about electromagnetism in the distance
education mode

Cairo Dias Barbosa, José Gidauto Dos Santos Lima dior, Juliano Cordeiro Gallottes,
Luiz Moreira Gomes, Fernanda Carla Lima Ferreira

Department of Physics, Federal University of thetB@nd Southeast of Para, Maraba-PA, Brazil, 6&8ID-

Email address:
fernacarlaluan@gmail.com (F. C. L. Ferreira), cair@dmail.com (C. D. Barbosa), gidautojunior@gmail.¢dnG. S. Lima Junior),
julianocgallotte@hotmail.com (J. C. Gallottes) lug@ufpa.br (L. M. Gomes)

To cite this article:

Cairo Dias Barbosa, José Gidauto Dos Santos LimatJuhiliano Cordeiro Gallottes, Luiz Moreira Gonfestnanda Carla Lima Ferreira.
The Use of Web Simulator as an Auxiliary to the $tbgl Teaching: Concepts about ElectromagnetisidrDistance Education Mode.
American Journal of Electromagnetics and Applications. Vol. 2, No. 4, 2014, pp. 34-38. doi: 10.116484aapP0140204.11

Abstract: The world is changing constantly and together wtitaducation and its modalities, that is, the disien that
education develops it becomes necessary to comjply the new demands emerging from this developméhné distance
education is one of these developments in educatystem, with all the specifics, it's more thantthais a window of
opportunity that opens, allowing the populatiorathieve satisfactory educational levels, especiallycountry of continental
dimensions as Brazil. Ahead of this scene, it iseobed a moment where the development of the Téafjies of Information
and Communication (ICT) never reached waited ley@lsving the importance of distance educationunamuntry. In this work,
the contributions of ICT involved in teaching thgtuthe Web are presented, regarding particuladyuse of virtual simulators
in electromagnetism bases. The technological ess#seproportionated by the TIC enter in this maoglafi education as one of
the main technologies directed to education indistance and virtual simulation as one among sdfeetive methodological
tools in this education. The simulators are progr#mat simulate the behavior of physical systemms fpredetermined models.
Simulation results are usually presented in laogmét visual appeal, as animations, graphs. Thitls,ihtuitive concepts and of
difficult visualization as the concepts on Electagmetism, become accessible the students. Currsintlylation programs are
probably the most popular application way of corepsito Physics teaching. A range of these prograirgilable on the Web
in apllets’s form written in Java®, Flash® amonbes. In this paper, the electromagnetic simulatiad limited to the use of
on-line virtual platform available dtpps://phet.colorado.edu/pt_BR, in this interactive website, it’'s possible toeszInot only
electromagnetism simulations, as well as in otlwsies’ areas offering to the students an extrermyactive environment of
significant learning.
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physical space, some are free, they stimulate aksenses,
which facilitate effective learning, and also allayveater

The physics is one of the areas of science wheee tSNaring of information [1]. - -
individual needs different mediums and methodolsgiso This work comes to add to the existing bibliography
that a distinguished learning occurs. In this diceg the concering the application of this tool in the etof the

necessity of playful lessons becomes undoubted avhe€ducation of Physics in courses of the modalitgspnting

students can live deeply of more concrete formstiigect in  SOMe peculiarities and suggesting exploration wafyshe
study. In a virtual environment of learning, sevenadia can SaMe available resources. The use of simulatarsgeneral
offer this interactivity to the students, amongsern, the lustified for the fact of physics education to heiged by
simulators. The use of Information and Communicatio Students as complex, having as consequences fwiltiés
Technologies (ICT) allows scientific knowledge lhanced. N understanding of certain phenomena mainly theson
The simulators show several advantages: they deguire MVOIVing electromagnetism, whereas, on the othandh

1. Introduction
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Electromagnetism in the

simulators offer a species of support to the sttgjéreing able
to facilitate the learning of the studied subjedt more

consistent form, beyond being an attractive faatat to bring
on reflection.

It is verified that in contrast with what occurs the
instruction assisted by computer in the simulatue, student
tends to keep an active position towards the sitiaula
Obviously, he expects to use the program to expthee
physical model of its interest [1].

However, a problem with these simulators is obskrve

most of the time, the underlying physical model the
simulation cannot be modified by the student th€hés limits
the reach of investigations that can be made tedineputer,
"and if 1 change the model, what happens?" [2]. tAeo
detected problem is that, in some cases, the dtultessn’t
even realize that behind the simulation is a madel starts to

as an Auxiliary to Bteysical Teaching: Concepts about
Distance Education Mode

truly spectacular. To the same, however, they ltagated a
dangerous trend of an exaggerated use of animatods
simulations considering them as alternatives tol rea
experiments, as if they had the same epistemolbgicd
educational [5] status.

1.1. Interactive and Non-I nteractive Simulations

The simulations are classified in interactive and
non-interactive. In interactive simulations, thedgnts are
able to modify several simulation parameters, expipthe
physical situation by checking the implications tfe
modifications made in the behavior of the studied
phenomenon [6]. However, in the non-interactivewdations,
the user can’t modify any parameters of the sinigi3].

1.2. The Simulator and the Process of Teaching-Learning

see the program a substitute for to the experiment’

accomplishments. It is obvious that a confusionwben
theory and reality can bring serious problems ¢édélarning of
physics (or the one of any other science), espgciél
education is in distance modality. But anyway, itistnbe
recognized that simulation programs represent &aragk in
the use of computers as an innovative pedagogiosldgoing
beyond the book or virtual class [2].

It is believed, therefore, unanimously by the stifien
community, that the insertion of new technologigsch as
simulations contributes sufficiently by the student the

exploration of innumerable connections between dasi

scientific knowledge, natural phenomena and teduicél
applications.

Thereby, the aim of the work was to accomplishual\st
about in the use of simulators inside innovativew ne
technologies, in order to know its peculiaritied damow to
apply them in Physics area in distance courses.

Many researchers believe that simulations are densd
the solution of some problems that physics teadaesswhen
they try to explain physics to their student extegmabstract
phenomena to be visualized through a descriptiowadrds.
They make it possible to observe in a few minutes
temporal evolution of a phenomenon that would th&ars,
days or years in real time, also allows the stuttergépeat the
observation and whenever they want to modify itapeeters
or expand the many variables available in the maysi
phenomenon to be simulated [3].

There are others who claim that the simulation isrhploy
mathematical techniques in computers in order tibate a
process or an operation of the real world [4]. Mwez, they
see the simulation with a broader view and beliéna the
simulation allows the student not only to handke ¢lvent but
to know and modify it, making the relationshipsvieegn the
present physical greatnesses in the phenomenon.

As seen, in recent years, several authors hadodestlin
favor of the use of simulators in computer simolasi in
physics teaching, however, for some scholars asehrehers,
the simulations present some disadvantages.

Modern computational techniques have transformesd t
visual representations and computer simulationy easd

t

According Freire (1996)'to teach is not to transfer
knowledge but to create the possibilities for the production or
construction” [7].

The student cannot be seen only as a receiver shana
individual who interfere, manipulate, re-invents. fEom this
perspective the role of the teacher becomes thelwdor of
work teams, a facilitator should make use of thevne
technologies that emerge in order to improve theark, for
example, the simulator that provides interactiwtith the
student information [8].

The theory of learning by discovery supports active
learning, requiring explorations and discoverideaive for
achieving a true understanding. Assuming therefoa¢ the
exercise procedural and procedural capabilitiestive to the
scientific method, the student develops surely ghbu
especially as it starts to grasp by understandimag, by
memorizing [9].

Analyzing the learning theories of Wgotsky, onalizes
also that the use of simulators is perfectly caasiswith what
the author argues about the acquisition of knowdedihe
simulator presents the information through the sign
(symbolic language), provides the interaction i content
studied and it can be worked in the Zone of Prokima
Development (ZPD) of the student, as based on theah
developmental level of the learner and throughrimsion
given by the teacher, by hand or even through rieter
searches regarding the use of the program, thestuzhn
handle the simulator and thus take possession @f ne
knowledge [10].

The teaching-learning becomes more effective ifube of
simulators is not just an accessory, being inca@igat into the
teaching activity as a didactic element. In thiyvihe teacher
will be able to elaborate activities so that to vess the
guestions, the students have to interact with thnilation,
taking advantage of the main benefits of its usear@mation
and interaction.

The simulations can be used to finalize a topicthsd the
possible defect in the understanding of the corceph be
Hectified and be cured.

It is worth mentioning that it is the teacher /otuto
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elaborate activities duly substantiated in scrifgvéing the
students to use the simulators safely, followirgp dty step the
teacher/tutor’s pre-established script.

1.3. The Playful Character of the Simulator in the Learning
of Laws and Physical Concepts

As the laws of physics can be expressed throughutas,
such software simulators obtain to create ambigacgclose
to the reality, and through these, it becomes ptessio
simulate different physical phenomena such asefample,
the free fall of an object, the dilation a gasigaill pressure
etc. The simulators also present the advantageinjlable to
realize experiments that outside the virtual waalé very
dangerous and possess a high cost [11].

There is still the advantage of allowing the studdre
access to such tool from any computer that haspipication
installed or via the internet, enabling the studwutt to stay
entailed only to the didactic material of the ihgibn of
education for the accomplishment of its experiments

It is likely that the simulator among the new tealogies
used in distance education in the teaching of gkys a tool
that provides a more playful way of learning beesitigllows
a great student interaction with the content bseindied. This
feature puts the student as a controller of sibnatthat imitate
or approach to reality, which allows the studensaonehow
have mastery over the process of teaching anditepfh?].

The differential of the simulator over other teclugies is
the playful and dynamic character this tool hasabee the
student, by means of it, gets variable control heit@ng the
behavior of a studied phenomenon, taking the studethink
on the modifications in the results and therefeser through
discovery.

In this way, dealing with interactive simulationthe
students can measure and control entrance paransete as
position measurements, electric current, electeild fvector,
boundary conditions, temperature and thus to obsdre
modifications that are succeeded [11].

1.4. The use of Simulatorsin the Comprehension
Electromagnetic Phenomena

One of the main difficulties in teaching electromatism is
due to the matter of magnetic concept field andetleetric
charges movement.

Due to the abstraction of these concepts, the stuckn
create sometimes erroneous interpretations of lawd
studied physics concepts.

Based on these difficulties, the simulators areafpre

technological resources that can contribute so shadents
can better understand the characteristics of a aetagfield,
and which its relationship to the electric chargesvement,

36

served as the understanding of some physical ctscep
applied to electromagnetism. As mentioned eanier,used
the virtual simulator of the web portal htpp:
/Iphet.colorado.edu/pt_BR/.

The Physics Education Technology (PhETTM) is aqubj
of the University of Colorado of the United StatédsAmerica
- owner of the brand, designed to develop simutatiof high
quality, not only in the physical area as in otlageas of
science.

In the PhETTM’s portal, simulations are available i
Portuguese that can be twirled online or downloddedree
by students, teachers or even curious people. pacaghat
deserves prominence in this portal is the easysacard the
ability to run simulations on any device withouetheed of
highly specific resources - usually, they are depetl in
Java® and Flash® and can be performed using anysero
web, since these programs are already installed.

2.1. Simulations

In this simulation the student will be able to npandate
variables such as magnetic field strength, the isgaand
sizes of needles representing the magnetic fiefghodal the
compass or bar magnet in different positions, tta
compass needle by it is a small magnet, with thisbhserve
the needle of the compass, to be about a small ehaignif
guiding in accordance with the magnetic field o€ thar
magnet. The simulator still provides a good ideatlu
direction of the lines of induction of one pole ttee other
pole of the magnet.

Cmddens S0l Ewborl  Tanskmadet | Gaate

Figure 1. Smulation where you can check the vectors of electromagnetic
induction of a bar magnet [13].

beyond taking them to a better mathematical formula

understanding that the electromagnetism study uagol

2. Discussion

In this paper, we present some virtual simulatitimet

Figure 2. Smulation of an electromagnet where one can change the electric
current, the amount of solenoids and other variables[13].

In Figure’s simulation 2, the student may find theat
solenoid, as well as any metal conductor travetsgdn
electric current generates magnetic field. It vad able to
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choose the type of electric current to be usedhéncircuit is
alternating or continues. To observe that the canpeedle
is oriented according to the lines of magnetic oigiun

generated by the electrical current in the soleniaithe case
of alternating current, as the direction of thecelens are
always inverting consequently the field is changiitg

direction, and the needle of the compass tendsdonapany
this change.

This simulation shows that actions exerted by magne
fields can produce electric current, that is, satioh assists
in the understanding of the phenomenon of electgoetic
induction. The student, through the manipulation toé
simulator, will be able to find out that when mayimside a
solenoid, a magnet or an electric current in aedosircuit,
both will produce an electric current in the soliénaoircuit,
which can be featured in the light bulb that wi# bt in
virtue of the produced electric current.

- . . R ———

Figure 3. Smulation of a transformer and the production of electric current
in the solenoid [13].

in the line of magnetic field induction.

3. Final Considerations

The purpose of this study was to show that theofiseew
Information Technology and Communication (ICT)
education, specifically the use of simulators imctEng
electromagnetism to students in the distance erucatode,
causes reflections on the current teaching, erghginysics
classes, even in the distance modality, much miessant

The learning platform with just texts, tasks anstsliof
exercises are not guarantees of a good learningoanvent
must first be exciting, enjoyable and interactiVhe contents
of physics for students in distance education nejurild be
approached in a diversified manner, ie, throughupés,
videos, games and simulators. After all, and in vireual
learning environment that these students spent miiche
time, so should work with elements that stimulaié saupport
the construction of knowledge by the student.

Notably, it is to notice that knowledge advancesawls a
dynamic learning process and this process hascasnaon
characteristic to provide the access to the infdiona
available on the web equally and not restrictecaioonly
group of individuals.

Among the various possibilities of the use of cotepu
science in teaching physics, the use of computation
simulations was opted, to believe that this enschike
interaction of the students with the process oStmiction and
analysis of scientific knowledge, this way allowsemn to
understand better the physical models.

in

The simulation of Figure 4 presents a very playful the simulations must be chosen based on the presegp

character, because it shows the production of redemtirrent

through the potential energy of water. With thislistudents
will be able, for example, to have an idea of hdve t
production of electricity in a hydroelectric plargcurs.

When turning on the tap system, the student witiceo
that the force of the water spins the magnet thattached to
a waterwheel. With this, the magnetic field of thagnet is
moving regarding the solenoid circuit, and this ement
causes an alternating current that can be veriifiethe lamp

of that, to obtain good learning, student engagemmerst be
active; applications must be useful in differentysiaand
depending on the aims of the activities, interatgtistarts to
be an essential characteristic.

It should be great to remember that the teachénf must
always be careful to make clear to students that th
simulations reproduce the reality in a schematia an
simplified way and experiments accomplished by meafn
simulations aren’t equivalent to real ones. Aci@gtmust be

that lights up and the movement of the compass l@gedgyone so that the student doesn't lose sight ofetsoited

which is oriented according to the field magnetagmet.

9" e

Figure4. Smulation of an electric generator in the presence of a potential
difference associated with waterfall faucet [ 13].

In this simulation, the student will still be alile see the
change in the direction of moving electrons andvi#ugation

physical meaning, avoiding using simulations as psm
entertainment.

Although its great efficiency as it was discussedthis
paper about the concepts of electromagnetism,
noteworthy that simulations must be used as antiaddl
resource in the teaching process whatever it isgoteor
distance, and it's up to the teacher / tutor toaldih
roadmaps of activities in order to facilitate aeséfarning
of the contents studied.

it's
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