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Abstract  
The daily continuous contact with technology brings out the necessity of innovating the ways how to 
teach for Internet Generation students, considered digital natives. When using resources which 
facilitate these students’ learning has been a challenge for teachers, since they are increasingly 
engaged to the “digital era”. On Physics teaching this lack is obviously presented itself where it is 
constant the need for abstraction and the traditional classes are considered boring and unattractive. 
Thus, from the theme of Universal Gravitation, this work will search answers for such questions: Is the 
traditional Physics teaching actually effective? Can the Digital Information and Communication 
Technologies (ICT) actually make the difference on learning? In order to get answers, a Participatory 
Research was carried out with third year high public school students from the center-west region of 
the state of Minas Gerais. Aiming to analyze the effect of the new technologies on teaching, classes 
using different methodologies were taught: traditional theoretical class using Models and Analogies 
and by means of ICT. During these classes application, the students learning, satisfaction, motivation 
and interest were checked.  
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1 INTRODUCTION  
The Universal Gravitation is a challenging field of Physics. Questions as: “Where did we come from?” 
and “Why is the universe the way it is?” proposed by Hawking by themselves should already be 
encouraging elements for the Physics teaching at primary education. However, this is not the case. [1]  

The Universal Gravitation law highlights since the historical narrative of the first movements of 
Ptolomeu’s planetary system, up to the Isaac Newton’s findings. According the author, during a long 
time, the astronomer Tycho Brache has fully studied the position of planets and he has identified 
several data which represent a priceless value to his disciple Johannes Kepler, who by this study, has 
spelled out the laws which explain the movement of the stars. [2], [3]   

After analysing the Kepler’s Laws, a young scientist called Isaac Newton created then the Universal 
Gravitation law which states that “two bodies are attracted with force proportional to their mass and 
inversely proportional to the square of the distance between their gravitational center”. According to 
Assis, from these concepts, Newton could explain the movement of the moon around the Earth, and 
the movement of the planets around the sun. [3] 

However, as the famous Einstein premise where all the laws from nature should seems the same for 
all the observers in free movement, and they constitute the main idea of the theory of relativity, the 
Newton’s Laws which are part of important concepts of Universal Gravitation, are not easy to be 
taught in classroom. [4], [5] 

Historically, the Physics teaching at high school is considered old-fashioned and ineffective, either by 
the lack of educators in the area or by the lack of interest from students and consequent demotivation 
and, mainly by the lack of appropriate and significant teaching able to show the student a more 
realistic view of the teaching content practice. The secondary education curriculum is also a factor 
which contributes to failure, since the classes of Physics are less prevalent, and increasingly 
superficial and largely meaningless and, once the classes decrease, the content to be taught 
decreases, too. “In the last years the Physics class workload has decrease dramatically, leading the 
teachers select the most important contents, what invariably results in a sinonomy of what it is called 
classical mechanic”. [6]  
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Therefore, it is a great and complex challenge to study about the forces which rule the universe and 
lead the students to understand how everything has sprang into existence in a clear and objective 
way, and in order to reach an effective learning, appropriate methods are needed. Thus, this work 
aims at introducing innovative resources which can be use in Physics teaching focusing on the 
Universal Gravitation.  

Taking into consideration the gap in the Physics learning of high school students, and the possibilities 
of using the new technologies to meet this gap, this study aims at applying different methods on the 
Universal Gravitation teaching and also verifying along with the students the efficiency of themselves 
as a motivating element on Physics teaching.  

1.1 The Physics teaching at the current Brazilian education 
By the difficult found by students to understand the planetary system, it is visible to address at 
theoretical classes, different methodologies about Universal Gravitation, focusing on how the planets 
move and how they sprang into existence. In this regard, didatic books used in Brazilian public primary 
education which address content about Universal Gravitation were researched in order to idenfity how 
the theme is proposed and what can be done so that the theoretical class may support the 
understanding about the planetary system.    

Physics is not fully addressed on the didactic books, and because of this, there is a great content 
transmission failure on this subject. Some books omit facts of great importance in its interdisciplinary 
development, other explain briefly in few pages a huge content to be addressed. [7] 

“Programs of improvement at the Brazilian didactic book quality and the wide distribution for students 
from public schools have been one of the main actions of the Brazilian Federal Government and its 
Ministry of Education since the 30s from last century”. However, the precarity is often found in didactic 
books, even after investments and improvement which are not enough. [8]   

Findings from Neto & Fracalanza showed that the didactic book development which has been studied 
by researchers in order to improve the teaching quality hasn’t been reached the editors and authors’ 
attention. Due to this weakness, teachers have tried to exposure the Physics using the best way 
possible, and using the internet and other ways of teaching to to explain the subject. According to 
forementioned authors, these constant searches for other learning ways make them frustrated since 
they do not have any recognition for this effort in transmitting something beyond the didactic book.   

In one of the analysed didactic books about Universal Gravitation, the authors do not think different 
from the prior findings: the address it in a coherent way, although some failures when they do not 
mention some important facts. The book starts with a brief and short introduction about Nicolau 
Copérnico’s heliocentric system which has featured the system having the Sun as the center of the 
universe, and it goes on with Johannes Kepler’s theory in which his three laws were developed. 
However, Cláudio Ptolomeu’s geocentric system theory was not mentioned which was coined before 
Nicolau’s and which was accepted by roughly 13 centuries having the Earth as the universe center. [9] 

The book explains the three Kepler’s laws, using pictures to demonstrate what each law says and by 
means of an easy of understanding vocabulary. This book focuses that Kepler’s laws have described 
the celestial bodies movements, but it was Newton who has explained the reason they move in this 
way. Thus, the book exposures in a simple, brief but detailed way by means of laws, pictures and 
formulas. Sampaio & Calçada explained in a simple way the gravitation law, and they explore 
exercises using formulas and reasoning, however, their chapter writing was so brief. Some readings 
were suggested, but they did not present situations which could envolve the currentness, the 
technologies and experiments. [9] 

The knowledge is a discovering and thus, when the teachers are exposed to practice of what was 
given, they are able to discover their own knowledge. It was from this remarks and trials that the great 
cientists have carried out their findings, having the teachers as mediators. Thus, the book is one of the 
tools essential for teaching/learning and it requires to be used with other ways of knowledge. Studies 
and a long way to be followed is needed to reach a fully didactic book elaboration. [10] 

1.2 Methods proposed for the teachning of Universal Gravitation 
It is clear the necessity of innovative methods to teach at present. The technological advance has 
contributed much for teachers to use the technology on the teaching-learning process instead of the 
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traditional one. Thus, in this paper, new technologies are proposed using the Models, Analogy and 
Technology on the teaching-learning process to teach the subject in question.  

The use of instrument and tools differs the individual and it features its cultural development. It is on 
this developing process where several abilities are acquired to reach the aims and to adapt to 
demands. Thus, the use of Models and Analogies fit so well in this view. [11]  

Exploring DICTs, it is known that the use of innovative technologies on teaching makes students to be 
near their reality and this change significantly the knowledge production.Grossi & Galvão confirmed 
this expectation when they state that the DICTs have wide acceptance from students and also they 
prove that applying tools using by them day by day in order to bring results at learning is a powerful 
ally to the teaching which contributes to reach the Education aims. [12] 

1.2.1 The Digital Technologies of Information and Communication  
Currently, the technology has occupied a great space on people’s life and mainly among youth. 
Thanks to the technological advance, the society has passed by several changes, and, computer and 
internet are the main tools responsible for this [13]. On education area this is not different; the way of 
teaching should follow the advances seen by students out of school. We are in a world in which the 
technologies interfere in daily, and it is relevant, thus, that the education also envolves the 
democratisation of the knowledge access, the production and interpretation of technologies. [14]  

The use of digital tools and media promotes the students’ understanding since it introduces aims and 
instruments which are necessary to a better interpretation. These digital ways have great pedagogical 
power and they distinguish from the traditional didactic, which often results in write and memorize. 
Thus, the school and the teacher should be prepared to use such tools, but this adequacy is hard 
because the speed of the innovative technologies not always match with the teachers’ training for its 
use and application, what often results in a inappropriate use or fails in creating face to the available 
technological resources. [15] 

“The effective application of digital technologies consists of getting rich the learner’s world in order to 
support productive interactions and promote his/her intelligence development”, focusing on provide a 
wider and more dynamic world when interspersed with the specific aims. On Moran’s view the 
technology has an important role on the production of new ways of knowledge, and it is able to 
contribute to an effective assimilation of content and interaction between student-teacher, keeping the 
familiarization between the school and the social life of youth.  

The space occupied by technologies at people’s life, as well as its application on education are 
aspcets discussed by Corrêa. According to this author the technologies provide a greater interaction 
among people and the several contents on them circulate, promoting thus, the creativity and the 
human imagination.  

Out of school, teachers and students are always in touch with the new digital technologies and they 
live and act on this reality as participative citizens [13]. However, according to this author, these same 
students and teachers, most of the time, can not introduce them inside the educational context by 
several reasons. In some subjects this is clearer as in Physics, where the necessity of change is not 
something new: the difficulties and the problems that affect the teaching system in general are known 
and particularly the Physics teaching, which are not recent and they have been diagnosed since 
several years, taking different groups of experts and researchers to reflect about their causes and 
consequences. [13] 

A solution is the creation coming from teachers, of a challenging environment to students, “offering 
diversified methodologies on the teaching-learning process, promoting the access to the acquired 
scientific knowledge […]” [16] 

One way of application of this solution would be the use of technology on Physics in conjunction with 
simulation softwares which provide single opportunities for learning. In Cavalcanti it is also stated that 
the simulation softwares which provide dynamicity, experimentation and observable simulations are 
important on the teaching-learning process of Physics’ content.   

These ideas are added to Melo who highlights Physics as a science that needs practicity and 
experimentation for assimilation of abstract concepts exposed by itself, what makes the traditional 
teaching fully innefective and old-fashioned. [13]  

Most works about technology on Physics teaching is centered at Higher Education, while at high 
school level this kind of work is hardly found. This is a curious issue since the use of new technologies 
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should be attend at high school student’s life, motivating it and showing that the subject learning can 
be pleasant and open up new horizons: the idea of using the DICTs on Physics teaching is connected 
to the needs of motivating and stimulating the High School students, since these students are “more 
deprived” of diversified didactic resources than Higher Education students.  

1.2.2 The use of Analogies and Models  
Piaget, analysing the Constructive Psychology realizes that the student can learn in a wider way 
whether he/she is in straight touch with something notorious, either by manipulation, or 
experimentation. Thus, the learning will trigger the knowledge. In the face of this process, the cognitive 
structures are developed. [17] 

The knowledge results from the subject’s actions and interactions in the environment where he/she 
lives. All kind of knowledge is a construction which has being elaborated since the childhood by 
means of the subject’s interactions with objects he/she interests in knowing, either from the physical 
world or cultural one. The knowledge results in an inter-relationship between the subject who knows 
and the object to be known. [18] 

Piaget states that the individual establishes interaction relationships with the environment where 
he/she lives since the birth. In the face of several studies and observing numerous scientists who use 
acceptable and triggered techniques to associate their discoverings, some of them will be mentioned 
which are Analogies and Models, conventional tools used by teachers to support them to bring more 
facilities to the teaching-learning. By means of the Model, the student is going to construct the 
knowledge, according to Piaget, since he/she is taken to take part of several experiments.  

In the same line of thought, Nagem et al. state that the Analogies are strategies of teaching that 
contribute on the teaching-learning process with conceptual modification, ensuring the restruction of 
the memory already existing leaving it skilled for new information. Thus, the application of Analogy will 
not only help or facilitate the learning of a new field but also open up new perspective of view. [19] 

Some layers existing in the brain cortex are responsible for carrying out the comparation between the 
new information that comes and those that have already been stored previously. The use of analogies 
takes advantage of this condition and facilitates, significantly, the student understanding, since he/she 
starts associate the knowledge alrealdy existing with the new ones acquired. Thus, on the student’s 
day by day, the student itself constructs the concepts which will result in the definition of the 
experienced situations. [19] 

Several scientists use analogies to explain their findings, for instance our galaxy called Milk Way, 
which according to Las Casas it received this name from the Greek when they observed a luminous 
strip at the sky having a milky appearance. [20] 

“Knowing is produced a model of phenomenon and perform on it ordered manipulations. All the 
knowledge is reproduction, representation, repetition, simulation”. Following this idea, the physic 
models which are tools from the scientific thought which describe the analogic thought. However, it 
can be state that models are idealized experiences. [21], [22]  

2 METHODOLOGY 
The planning of a class interferes as on student’s school life as on the teacher’s life, requiring 
commitment associated to some limitation and possibilities. Thus, it understood that to elaborate a 
theoretical class, it is necessary more than the knowledge about the content to be addressed; it is 
need that knowledge actually significant is transmitted, in order to introduce and add content that will 
soon introduced at practical classes possibiliting that the students can assimilate such knowledge with 
what will be introduced at the technological classes [23]. Thus, it is important that the theoretical 
classes of Physics are well planned and applied in a way not to focus only on the formulas’ application 
but that enable the students to understand in a significant way to know how and when use them.  

The Physics teaching is very wide and, several are the themes about gravitation for understanding of 
the planetary system and the universe, since when Newton realized that there was an attraction force 
of Earth over the Moon and from the Sun over the planets. According to the tale, he observed an 
apple fall from a tree, and when analyzing this fact it can be proven that the apple would fall by the 
same force of Earth attraction. Thus, the class would need methods by means of expository classes 
for a better understand of the theoretical class. Thus, from the moment that the students understand 
the content meaning, this can be applied or realized day by day. [24] 
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A great focus on mathematical models and formulas memorization was noticed, forgetting that this 
science which approaches the student from its reality (e.g.: natural phenomena), as a general rule, is 
consigned as a second plan. Maybe it was possible to migrate from the called “everyday Physics” (as 
if it could have the opposite of the everyday life without Physics) to the basic concepts. [25]   

The act of transmitting knowledge, has a great importance and accountability and, furthermore it is 
necessary to know how to teach, how to order the subjets that will be addressed. Thus, it was 
searched on didactic books, in articles and visit to Universities and public spaces that discuss, show 
and work the Universal Gravitation, simple methods, but effective, in order to provide to the students, 
enough an important knowledge about Gravitation, without pull away from what is required by the 
National Curricular Parameters (PCNs).  [26] 

From this point, a project on the Gravitation Universal teaching was developed which approaches 
three distinctive methods. The first is the application of a traditional theoretical class using the usual 
classroom, board and printed exercises. The second one happens with the use of Models and 
Analogies, based on Nagem et al. studies and on the conception and application of an analog model 
to the outer space developed by Oliveira. On the third method the use of DICTs was adopted 
supported by the massive use of computers by Brazilian students. [26], [12], [18] 

Each of the three phases lasted 50 minutes and it was administered by two teachers each, having all 
the other members of the project following it. These phases are hereinafter detailed. 

2.1 Project Application 
On the first part, a traditional methodology was applied, using a usual classroom, board and markers, 
and also printed material with a collection of all the main Universal Gravitation theories, the universe 
emergence and expansion, the galaxies and stars advent, and the planetary system formation. 
Didactic materials provided by Brazilian Ministry of Education (MEC) were used for this class planning. 
This theoretical traditional class was planned using the main concepts of the Big Bang Theory, 
Heliocentrism, Geocentrism, Kepler’s Laws and Universal Gravitation searching for exploring the 
knowledge necessary to make the students understand the practical methodologies proposed 
hereinafter.  

The second part settled on the Liquid Planetary and it used the Study group of Analogies, Metaphors 
and Models in Science (GEMATEC) from Brazilian Federal Center of Technological Education of 
Minas Gerais (CEFET-MG). This planetary is an analog model to the outer space simulates spiralling 
galaxies and outer mechanics in a fish tank or a glass container, using black light, phosphorescent 
pigments, absolute alcohol and water [27], [26]. This class was introduced by means of slides and 
they explained the kinds of existing galaxies, even the spiralling one. After that, the students could 
observe the Liquid Planetary mounting while listening to analog narratives of how the outer space 
actually is and what theories of Universal Gravitation could be checked in the model.  

On the third part, the students were taken to test the Space Engine application. This application, 
developed by Romanyuk is a free program of spatial exploration which allows exploiting the universe 
in three dimensions addressing the known Universe. At this moment the students were guided by 
predefined exercises which showed the outer space, the galaxies, the Milk Way, stars and our solar 
system. The students had a computer available for them where they could access the program to 
interact with the application, doing the proposed exercises and being encouraged to carry out new 
findings by themselves. [28] 

This project’s application was attended by students from a public high school in the city of Pará de 
Minas, in the center-west of Minas Gerais, Brazil. In each one of the phases, these students were 
invited to answer a questionnaire about the taught class. These questionnaires were developed in a 
structured and quantitative way, but they also had enough blanks for students’ critics. On these 
questionnaires were addressed: The Subject Program and Development, The Teacher’s performance, 
The students’s performance during the class and during the application of what was learned.    

3 RESULTS 
In a general analysis, the students that attended the project application, considered the theme used, 
appropriate and the addressing carried out during the project application exceeded their own 
expectations. The students believe that the use of a traditional theoretical class is more dispensable 
than the use of the DICTs and Models and Analogies, and they complimented the teachers’ attitude, 
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considering them clear on their explanations empathetic with the students. As the classes were taught 
simultaneously by two teachers, the model was considered advantageous as practical result, since the 
teachers’ performance is balanced.   

Not all students knew about the subject introduced, but they engaged to learn. They considered the 
classes where they used the Engine Space Software and the Liquid Planetary as a motivator element 
desirable for learning. 

On the table 1, is a brief of the data got from each class, and followed that is the detailed results 
presentation of each phase. 

Table 1.  Assessment of the Taught Classes. 

Parameter Assessed Traditional class Liquid Planetary  Space Engine 

Subject Program and Development 81 96 98 
Teacher’s performance 87 97 97 
Student’s self-assessment  80 97 99 
Subject applicability  82 92 98 
General average (% from the got grade) 82,5 95,5 98 

Source: Data collected by the authors. 

3.1 Traditional class (Theoretical) 
By means of the gotten results after the theoretical class, it was found by the questionnaires analysis 
responded by the students, that the majority (60%) had interest in the content proposed. A student 
commented that had “high level of interest” by the subject, and he “really likes universal gravitation” as 
well as all the themes related to the universe”; other student commented that his level of interest was 
high as it also high the “level of familiarity” with the addressed subject. Some students were neither 
really interested nor familiar to the subject, but they were interested by the proposal: “Before the class 
I thought that was a little, but I realized that I interested on the content”, while some stated that they 
did not identify with the subject: “I do not enjoy it, I have interest but not to deepen it”.   

The students on their self-assessment have stated that there was a fair learning about the addressed 
themes (80%). The follows-up of the introduced contents was also fair (81%), as well as their 
contribution to the subject development (79%).  

According to the participant students, the teachers were well training and administered the time well: 
“the teacher tried to interact with the class, but the time was short, despite well administered”. They 
complimented the teachers’ posture and they reported that the teachers were prepared and 
demonstrated knowing about the theme, bringing a fair amount of new information, unkown by many 
students. 

The printed material and the proportion among concepts, practical examples and exercises were 
complimented (85%), as well as the speed of the subject content exposure (76%) which was also a 
positive point observed.  

About the nature of the applied class, the students reported difficulties about the theoretical class: 
“The teachers showed knowing well the subject, but they had difficulty with the theoretical class”. This 
finding gets the strength to verify that 60% of the students said the level of motivation generated by 
the class was not satisfactory and that the resources used were not enough to a good learning.  

It was also highlighted on the students’ answers that the immersion provided by the theoretical class 
was low, and the deep and development of the themes related to the aims were harmed by the 
resources chosen by this class, getting a acceptance level of 56%. 

In a general and more critical class analysis, the students assigned an average of 82% for the 
potential of this kind of class in generate new knowledge or develop abilities.  

3.2 Class using the models and analogies (Liquid Planetary) 
The data obtained after the class have shown that the students considered the learning of addressed 
themes very high (96%): “I really liked how it was explained, particularly I have a great difficult in 
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learning only with theoretical classes e using the planetary I could understand more than the privous 
class”. They have also desmonstrated that the introduced contents follow-up was fairly satisfactory 
(96%) and the contribution of their participation for the subject development was almost complete 
(99%): “The students have demonstrated fair interest and knowledge about the subject and they even 
have provided the ‘explanation practice’.  

It was demonstrated that the participant students have realized a great increase on the interactivity 
between teachers and themselves, and a greater incentive to actively attend the class. One student 
has commented that the class was “positive, since it was not usual theoretical class, where the 
teacher says and the students agree”. 

In this kind of class, the material used, the didactic resources and the provided immersion got 98% of 
average: “I really liked the class, it was very well explained and it was detailed how the planetary 
shows how the planets and the galaxy came up”. They also focus that the class reinforced the content 
and improve the students’ understanding, making more interesting the content.  

The grades received by the proportion among the concepts, practical examples and exercises (96%), 
and the deep of the themes development related to the aims (93%) were also fairly expressive: “It was 
given a stricter view of what they said”. One of the students left a clear and straight comment: “I could 
understand”! Other student has suggested that the use of a video instead of slides would be more 
“feasible”.  

In a general assessment about new knowledge and/or abilities, the students have given an average of 
92% of the positive points for this class. 

The use of models and analogies occurs, most of the times, without being realized by students. On the 
use of comparative expressions as: “The rollerblads are to the rollerblader as the skis are to the skier” 
assimilations are done so that something is understood in an easier way. The analog solution on the 
school context becomes a facilitator to the students.    

The use of Models and Analogies can be work not only independently on science teaching, but also in 
jointly, using the physic models of something intangible and, by anologies, trying reproduct or reinforce 
a theory or a pre-existing concept on the studied field.  

3.3 Class using the DICTs (Space Engine) 
According to one of the students, this class enabled “the ‘trip’ to the planets, galaxies among others”. 
The students have assessed the teachers giving an average of 97% about the knowledge they have 
demonstrated: “the class was very good, the teachers explained so well, there wasn’t any negative 
point”. The material available received a total average of 100% and the class was complimented as 
“very constructive”. One of the students believes that “would really help the schools since it reinforces 
the theory”.  

Other aspect also complimented by students was the teachers’ communication with students 
motivating them to attend the class actively (97%). In one student’s opinion, the teachers 
demonstrated “knowledge about the content and the application (…) and he knows how to explain and 
help very well”. At the assessment, the learning process of the addressed theme and the follow-up of 
the contents introduced, have reached an expressive average of 99%.  

The students also believed to be contributed positively for the development of the subject, assigning to 
the issue 98% of the average: “I really liked the class, I think the class in this way developed a lot our 
reasoning”. 

The use of resources, speed of exposuring of the subject content, the experience of immersion and 
the level of motivation produced, on the student’s opinion, were perfect. The amount of new 
information received (99%) and the amount of didactic resources (98%) also have received significant 
averages: “the technologies available were valuable”. The generation of new knowledge and/or 
abilities for the development of the subject by means of DICTs, have received an average of 98%. In a 
student speech: “great class”!  

The observation carried out by means of the collected data have demonstrated that the students at the 
practical classes involving the Liquid Planetary and the Space Enginee have realized the teachers in a 
different way from the first class (theoretical) and appreciating more the knowledge demonstrated by 
them, and praising the greater interaction between students and tearchers and the students’ 
motivation to students so that they can express, what on the other hand did not happen actively in the 
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traditional class because of the resources used. Thus, at the students’ point of view: “With the use of 
other resources, apart from the theoretical class, the content gets easier to be understood. And the 
class is also more interesting” 

The technology gets the students’ attention, who are supresingly considered by Prensky as digital 
native and then, why not combine business with pleasure? Inserting the technology into the classes 
makes the students not only receptors of information, but also active participants in the process. The 
Space Enginee has enabled to take the students for a “trip” through space, where each one could 
explore the universe in three dimensions covering the entire Universe known and feel how satisfying is 
to have access to knowledge in practice of a subject that is taught in such an abstract way. At the 
students’ constructive view: “I think valuable the use of digital technologies to approach the subject, 
since it enables a wider understanding for the student”. [29]    

4 CONCLUSIONS 
The search for discoverings powers our creativity in all the fields, not only in Science. According to this 
author, if we got to the end of the line, the human ghost would perish and die. On education it is not 
different; we never should impose limits to it. It is necessary to believe that the teaching 
methodologies are the horizon of infinite possibilities of expanding, as well as the Universe is believed 
to be. [5] 

Currently there is a great need for innovation the way to teach. Using resources which makes the 
learning easier has been a challenge for teachers, by the fact the students are increasingly connected 
to the “digital era”. Aiming at solving this issue, different classes were taught so that the students could 
notice the importance of new methods as a way to complement the content taught at the theoretical 
class. One of the students which attended this project reported: “I think cool the import of other 
learning methods, apart from the theoretical class”.  

During this project development, it was noticed that the use of new approaches and the use of the 
conventional technological methods provide a great improvement of the teaching practice.  

It was possible to realized that the didactic books are very important to the teaching-learning process, 
but they are not enough; it is necessary the interaction with the students, observation in experiments 
and the use of resources as the technologies for the absorption of knowledge. Discussing about 
knowledge, the book is only an aid in class for the teachers; it is important that the students attend the 
classes where the teacher will be the mediator and not the transmitter of knowledge.    

It was noticed that the students highlighted the importance of the different classes since they were 
interactive and interesting. However, the theoretical class can not be abolished, as well as we can not 
allow that it limits the students’ memorization. Each learner has a single way to store the new 
concepts and, thus, we should assign to each way of teaching, conventional methods in order to 
expand the students’ knowledge. The students themselves have realized this: “Inside a classroom 
there are several kinds of students, and I think that the three ways should be taught. Not only the 
theoretical class, but also the practical ones”.   

Thus, the teachers should search for new ways of mediating the knowledge, motivating the students to 
carry out their own findings and acquire knowledge through different ways. The teacher should 
understand that the theoretical class is indispensable for the teaching-learning process, but it is not 
enough; actually, the student need assimilate the theory, the practice and the everyday life. The act of 
teaching it is not based on rules, but on students’ relationship with the content. It is needed that 
teachers open ways to enable students improve their knowledge.  

A good teacher should be able to notice to what extent an expositive class is constructive and 
significant without the aid of other methodologies. For most students the boring theoretical classes 
create some discomfort and the act to learn becomes unpleasant.  

The theoretical class should not be seen as the best (and even the single one) way of knowledge 
transfer. Even the proposed theme is attractive and of mutual interest, the students can not clarify their 
doubts without experiencing the practice. The students are always interested in what is new: “The 
digital technologies make the difference on this learning, since the students can go beyond learning, 
researching and improving their knowledge”.  

Since at present, the greatest teacher’s challenge is motivate the student to search for knowledge, the 
classes taught with the aid of the new methodologies are a great differential so that a significant 
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learning of digital native may occur. These classes provide a greater interaction and understanding 
among student/content/teacher when taught objectively and well structured. “Should be taught at 
schools to reinforce the content. If well organized as this present class, it will make the understanding 
easier and students more interested.  

Inserting new methods and technologies into the teaching-learning goes beyond a simple class; it is 
provide to the student a qualified teaching what he/she needs.  
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