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Universities are constantly searching for new methodologies and tools, aiming an improvement on the quality of 
the teaching process. The University of state is no different. The modernization of the university installation of new 
computers, projectors in the classroom and the use of online tools for education turned possible a dipper use of 
computation as a tool for the learning process. Thus, the significance of education is going through an evolution. 
The paper presents new scenario of applied engineering for use of Java Applet and their tools in hybrid technology.
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ABSTRACT

INTRODUCTION
Teaching, as well as learning, is an action that has been 

 [1]
changing a lot lately. In the dictionary , to teach is: 
“Education: action, profession, art of teaching, to 
transmit knowledge.” Other researchers see education 
through different points of view. Perhaps the teaching 
methodology is the major core of the issue. New ways 
of teaching are being proposed, ways that use new tools 
to help the action of transmitting knowledge. The 
computation and computer science are examples of 
new technologies which can serve this purpose. The 
history of computer science in education has a very 
important landmark, the sprouting of the personal 
computers, which has provided the democratization of 
the use of the computers. This made possible, among 
others things, the development of technologies focused 
on the improvement of the transmission of knowledge. 
The first step for the creation of a technology that 
surpasses the previous ones is to deeply understand the 
problem we are dealing with. Following this thought, 
different forms had been searched to transmit 
knowledge, to teach.“According to Freire, the 
communication is the relation which becomes 
effectuated by the co-participation of the subjects in the 
act of knowing. It is considered that the educative 
process is a particular form of communication. In the 
social relations among the learning subjects, a dialectic 
synthesis happens, as moments of a communicative 
and educative process, in a given socio-cultural 
context, which comprehension requires considering its 
inter-subjective nature, or either, the active 

[2]participation of the subjects of the process” . It is 
defended, therefore, that the individuals must 

participate in an active form in the social interactions, 
and not as mere listeners, or objects, or depositaries. 
This form of learning can be associated with a “banking 
education”, where the teacher “only deposits” the 
knowledge. The student in turn, to have a good 
education, has to absorb the maximum of what is 
presented to him, for a future reproduction of this 
knowledge. Therefore, the majority of the students, 
when facing new situations, do not know how to 
behave, how to solve the problems. In the world we live 
in, which is constantly changing and extremely fast, 
this type of education does not make any sense, 
because new difficulties, problems, appear each and 
every moment. What we are looking for are people with 
capacity to solve new and challenging problems. 
Following this line of thought, an education where the 
student participates actively, treading its way, seems 
more reasonable. Thus, a new perspective of education 
would be an active, interactive, dynamic education to 
construct a better learning in spite of a traditional 
pedagogical approach, based on the transmission and 
reproduction. The constructivism sees the knowledge 
as a construction made by the human beings in contrast 
to a perfect representation of the world. By this means, 
the learning must take an active character, where the 
students construct and reconstruct their knowledge. 
This new form of interpretation of the knowledge 
modifies some foundations of the education from 
“what are we teaching and how can we to deliver it to 
what are students learning and how do we make sense 

[3]of what they do” .
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NEW TECHNOLOGIES IN EDUCATION AND NEW 
TEACHING METHODOLOGIES

Looking at the way in which the new technologies have 
been used, we perceive that they had been understood 
as media of messages transmission between sender and 
receiver. This was an option chosen by some educators 
and it resembles the “banking education”, therefore it 
does not instigate the student to think, to reflect on the 
involved questions, on the opposite, only stimulates 
him to absorb the knowledge as it is proposed to him, 
nothing more. With the modernization of the world, the 
way learning takes place has acquired a more active 
character instead of the traditional passive one. “The 
digital style produces, obligatorily, not only the use of 
new equipment for the production and apprehension of 
knowledge, but also new behaviors of learning, new 

[2]
rationalities, new percipient stimulus” . The 
technology provides access to the most diverse 
information, in an enormous amount, however only 
this is not enough for the production of knowledge and 
the transmission of it. Many educators possess an 
ingenuous, “magical” vision, as for the technologies 
and its potentialities. Without changes in the ways of 
education, of learning and communication, the 
advances on new technologies will be of little help. 
Some points are raised to provide these changes: a 
bigger participation and intervention of the subject, 
being able to modify, to reconstruct in a more adequate 
way, the course of the message to be transmitted, acting 
more in the individual; a bi-directionality in the 
communication, knocking down the walls that separate 
the student from the teacher, the sender and the listener. 
With a co-creation, the teaching generates a bigger 
interest and, thus a bigger learning and finally, the 
interchangeability, or either, not to present only one 
way, an alternative for the learning, but yet to create an 
offer of multiple alternatives. “We assume that the 
effectiveness of computer simulations is determined by 
two factors: the simulation design and the context in 

[4]
which simulations are used” .
A way to reconstruct the knowledge is to contradict the 
previous conceptions of the students. The idea to 
submit the student to a situation where there is a pre-
established conception, contradicting it, causes a solid 
reconstruction in the knowledge. “Discrepant events 
can be demonstrations that demand that the student 
makes assumptions or a phenomenon in which the 

[4]student has that to explain why and how” . The 
computer simulations can be used to generate these 
situations. For this, the simulations need to explore the 

interactivity of the student with the process, allowing 
the user to create assumptions referring to a definitive 
event, and to test them, for possible confrontation of 
ideas. In this case, the student can interact with the 
process, visualizing the consequences of its 
modifications in the process. These, on the other hand, 
are made through changes of parameters and variables. 
Thus, the user has total freedom to explore a micro-
universe created by simulation.

THE ADVANTAGES AND DISADVANTAGES OF APPLETS 

Applets are software applications, which are executed 
in the context of another program, in the majority of the 
times a web browser, to create an interface with the 
user. The Applet normally interacts with this host 
program through restricted privileges of security. The 
use of Applets can be very interesting; therefore these 
simulations can present characteristics that make the 
active learning of the students possible. These 
simulations, in their great majority, are being 
developed in the Java language, due to better 
accessibility and integration. Simulations created in 
this language do not need any adjacent hardware and no 
installation through software is necessary, making it 
very easy to access the information. To visualize the 
simulations a computer with minimum configurations 
is necessary. The only prerequisites for the 
visualization of the simulations are a Java platform 
installed in the computer, what it is very common 
nowadays and a browser, as the Internet Explorer or the 
Mozilla Firefox. This makes Applets very flexible, 
what is very positive for the active learning of the 
students. Java applications are currently very spread 
out, what makes the creation of simulations more easy 
and agile. Innumerable libraries, collections of 
subprograms used in the development of software, had 
been created with the intention of facilitating the 
development of the programmers, including graphical 
libraries, essential to Applets. The learning of the 
student is facilitated if visual tools have been used in 
education. Taking this into account, the graphical part 
of the simulations becomes a point of basic importance 
for the success of the transmission of the knowledge.
Taking in account everything what it was argued until 
the moment, we can notice the importance of breaking 
the barriers that separate teachers and students, for 
education to become a co-creation between human 
beings. Thinking about this, the technologies need a 
development and a necessary use, to allow this change 
and not to be only faster technologies. 

International Journal of Scientific and Innovative Research 2015; 3(2): 57-62,
P-ISSN 2347-2189, E- ISSN 2347-4971

www.ijsir.co.in 58



Applets can be very useful in this new form of 
education, if developed and used in accordance with 
the methodology proposal. In determined disciplines, 
such as in Physics and Chemistry, Applets can be even 
more useful. In forums and specialized magazines a 
frequent subject in relation to these disciplines, either 
in average education as in superior education, is the 
difficulty of “visualization” of the models and boarded 
concepts. Experiences in laboratories and equipments 
used as the microscope help the learning, but they still 
do not get to deplete the possibilities that can result in 
the understanding of a determined content. A possible 
form to improve this situation is to use Applets. With 
the assistance of the simulations the students have at 
their disposal another resource to facilitate the learning 
process, a resource with strong visual aspect. In many 
concepts developed by teachers,  where the 
visualization is difficult, the students end up being 
dispersed, defocused and finally they lose interest in 

the subject. With the assistance of Applets, the students 
can, besides having a better visualization, control the 
dynamics of the learning process, or either, “pause” an 
event at some opportune moment, where a possible 
doubt has appeared. For creating a proper reality and an 
environment, Applets allow the student to control the 
process or event in the most satisfactory way, 
differently from a laboratory where this control cannot 
be made in such broad way. However, the learning 
process cannot be made exclusively by the student. The 
function of the teacher in classroom does not cease to 
be essential. With the correct use of Applets, the teacher 
can facilitate and extend the form of transmitting the 
knowledge for his students. There must be noticed that 
it was not said that Applets simulations can substitute 
neither the laboratories nor the lessons. They only 
complement education, being no more important than 
the practical classes in the laboratories for example

Figure. 1. Simulation developed by Gerd Kortmeyer of the Michigan State University

“The simulations (on-line, or others) do not have to be 
used to substitute experimental work. They must 
before serve where, for a reason or another, the 
experimental work does not obtain useful experimental 
resource (an example is the study of the lines of force in 
electrostatics). On the other hand, these simulations are 
simply resources to add in education and learning, 
allied to other already existing resources, as books, 
videos, etc., not being able to be seen as a miraculous 
solution for the multiple pedagogical problems that 

[5]exist in the schools” . A simulation developed by Gerd 
Kortmeyer, to introduce the notion of lines of electric 
field, shows us how an abstract concept, of difficult 
visualization, becomes more concrete and palpable for 
the student. In these Applets, the student can modify the 
position and the magnitude of electric loads. The 

Applet then traces the lines of electric field in 
accordance to the parameters introduced for the 
student.  This visualization,  that  portrays a 
physic/mathematical  model ,  faci l i ta tes  the 
understanding of the content.
Another example of simulation, in the area of 
chemistry, deals with the concepts of heat and 
temperature, allowing the observation of the water 
molecules in movement. The students can change 
parameters, as for example, supplying heat to the 
system through a button in its right inferior corner, and 
with this verifying the reply of the system, that 
increases its agitation and the indication of the 
thermometer. This simulation can be found in the 
Portuguese Portal of science and scientific culture 
“Mocho” (www.mocho.pt).
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Figure. 2. Molecularium simulation (Trindade, Paiva & Fiolhais, 2001) 

Some universities of Canada have developed a project 
called “Modular Approach to Physics (MAP)”, with 
the intention of helping students to learn the physics 
concepts. A series of Applets simulations was 
developed, each one approaching a concept of the 
physics, with the constructivist character. After the use 
of Applets in classroom, similar interviews and 
researches had lead to discover how much these 
simulations had helped the students and teachers. 
“During the interviews and focus group discussions, 
we heard supporting comments from students as well: 
The Applet helps. It allows you to see what is going on. 
Anything visual, in my opinion, helps, and the applets 
help us do the transformation (from the physical 

[4]situation to physics language)” . After the analysis of 
the obtained results, the improvement of the students 
when the simulations had been used to assist a co-
creation of the knowledge was clear. The following 
regarding a teacher who said that he has made use of the 
Applet at two distinct moments of the school year: “He 
was honest when he described his different ways of 
using MAP applet in two terms. According to our class 
observation records, in the winter term he taught new 
concepts in the traditional way and used Applets after 
he had taught the concept. On the other hand, in the fall 
term he quite often used Applets in the exploratory 
stage of conceptual construction. The above analysis 
leads you to conclude the MAP Applets are more 
functional in a constructivist teaching environment. 
They work best only when they are included in the right 
spots in the process of teaching and learning. It is no 
wonder that the same project can produce different 
results when used by different teachers. They teach 
using different style and uses Applets in a different 

[4]way” .

A CASE STUDY OF  THE UNIVERSITY 

The Polytechnic School of the University of São Paulo 
offers 15 engineering courses, as follows:

 Civil Engineering 
 Chemical Engineering

 Electrical Engineering - Emphasis Automation 
and Control

 Electrical Engineering - Emphasis Computer 
and Digital Systems

 Electrical Engineering - Emphasis Electrical 
Energy and Automation

 Electrical Engineering -Emphasis Electronic 
Systems

 E l e c t r i c a l  E n g i n e e r i n g  -  E m p h a s i s 
Telecommunication

 Environmental Engineering
 Materials Engineering
 Mechanical Engineering
 Metallurgical Engineering
 Mining Engineering
 Naval Engineering
 Petroleum Engineering
 Production Engineering

Its curricular structure was elaborated in such way 
that the first year is common to all the courses. In this 
common year, the following disciplines are  taught:

 General and Experimental Physics for 
Engineering I

 Introduction to Computing for Engineering
 Differential and Integral Calculus for 

Engineering I
 Linear Algebra for Engineering I
 Graphical Geometry for Engineering
 Introduction to Engineering
 General Technological Chemistry
 General and Experimental Physics for 

Engineering II
 Numeric Calculus
 Differential and Integral Calculus for 

Engineering II
 Linear Algebra for Engineering II
 Graphical Representation for Engineering
 Mechanics A
 Introduction to Materials  Science for 

Engineering
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The discipline General Technological Chemistry 
(QTG), in particular, deals with the following items: 

 Chemistry bond: ionic, covalent, metallic, 
Vander Waals and hydrogen

 Electrochemistry
 Corrosion of metallic materials
 Surfactant
 Combustion and fuels

The official contents of the discipline are: “Topics: the 
chemical composition in microscopic level and how 
the constituent units of materials for Engineering are 
arranged and interact with each other; concepts on 
chemical behavior of materials, that is, the reactions of 
degradation of metallic materials (electrochemical and 
corrosion); the mechanisms of action and the main uses 
of substances that act as surfactants; the use of fuels; 
aspects related to environmental chemistry. 
Objectives: develop critical awareness about the 
importance of environmental management in the 

 [6]
exercise of Engineering” . Beyond the expositive 
lessons the students have activities in laboratory, with 
the intention to create more proximity with the 
chemistry and the concepts which have been worked in 
classroom. 

THE CHEMISTRY PROFESSORS IDEA ABOUT THE 
APPLETS

The teachers of this discipline had mentioned that the 
students have many difficulties to interrelate the 
concepts approached in the course. Much of this 
problem comes from the difficulty of the teachers in 
order to elaborate a better chronogram for the 
discipline. Because it is a basic course, the number of 
concepts taught is high and the number of lessons is 
restricted, what causes a difficulty for the teachers, 
once they cannot deepen the concepts and do not have 
enough time to relate them in the way that they would 
like. Thus, the students end up not understanding the 
relation between the topics, which leads to the student's 
loss of interest. Taking this into consideration, to 
choose a topic, to be developed in the Applets, which 
could be broad, showing how it could be related to 
other topics, was one of the priorities. Then a proposal 
comes up to develop Applets covering all the topics 
developed in class, and to join them in a virtual 
chemistry laboratory. This laboratory would be an 
Applet that would “host” all the other Applets, showing 
how they interact among themselves, so that the 
student does not lose sight of the connections at any 
moment of his learning process. This set of Applets 

would be available in the discipline's website, 
becoming a tool of assistance that aims at the 
improvement of the student's learning. To reach the 
expected effect, the Applets need to congregate a high 
interactivity with the user beyond a clear and efficient 
interconnection among the topics taught in the course. 
Therefore, the first step is the elaboration of a 
conceptual map of the concepts taught in the course. 
Conceptual maps are graphical representations that 
aim to show the relations between a set of concepts. 
The concepts appear inside boxes and the relations are 
specified through linking phrases, which connects the 
boxes. From the conceptual map it is possible to start 
the development of the Applets.
Based on a methodology directed to active, interactive 
and dynamic participation of the student, a proposal for 
creating a set of Applets for disciplines of General 
Technological Chemistry of the Polytechnic School of 
the University of São Paulo was made. This set of 
Applets has as its objective to help the student to have a 
better vision of the concepts taught in the course and of 
how they relate to one another, making the learning 
more interesting and efficient. The Applets relate 
accordingly to a conceptual map of the subjects of the 
discipline, forming a virtual chemistry laboratory. This 
work will be available in the website of discipline.

CONCLUSIONS

The improvement of education may be done with the 
use of new technologies, but it is very important to be 
aware. Some professors use these resources just to 
illustrate an issue or to present the contents clearly. The 
researches and authors presented in this article defend 
the participation of the students in class, and this is not 
possible if the professor use, for instance, the Applets 
just to demonstrate a concept. According to the 
presented arguments in this paper, the active 
participation of the students is essential. The Applets 
could provide some positive learning experiences; 
such simulate an atom or a reaction. However, if the 
student just sees the simulation, without an interaction, 
the result will be less than expected. The pilot program 
proposed to the chemistry course of the Polytechnic 
School curriculum will implement an interactive 
Applet in order to assert the ideas presented in this 
article. This is also important because the professors 
interviewed pointed to this direction. The professors 
also show a concern about the interrelation of the 
contents of the course. Maybe, linking the subjects in 
the Applets, making a virtual chemistry laboratory 
could resolve this problem.
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