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Abstract— In this work we aim to develop a Potentially Meaningful 

Teaching Unit (PMTU), capable of satisfying the interests and theories of 

meaningful learning. Using interdisciplinarity to make classes more 

attractive and a better transfer of information in order to form the 

concepts of teaching energy. Methodologically the research has a 

qualitative approach. Focused on the formation of the PMTU, before 

discussing the concepts of Physics and Mathematics, students are worked 

on a conceptual map produced by them, from the topic Energy 

Generators, making it possible for the teacher to observe the previous 

knowledge of each student regarding the theme. After all the content has 

been worked on, the proposal is to create a new conceptual map using the 

same theme of analysis, so that the teacher can observe whether the 

student has incorporated the fundamental concepts in his knowledge and 

for himself to evaluate his classes. 

 

I. INTRODUCTION 

Teaching methods aimed at improving classes and their 

efficiency in relation to students` learning have long been 

discussed. With this, it is important that the teacher defines 

strategies and techniques to be used in the teaching 

process, such as adapted approaches, which guides the 

resources to be used, and components that intermediate the 

relationship between teacher and student [1]. According to 

Almeida [2], students are having a lot of learning 

difficulties, a fact that is proven by the number of failures, 

mainly in the areas of mathematics and physics.  

Our work justified by the current lack of teaching 

methodologies centered on meaningful learning, aimed at 

more efficient teaching, since the teacher finds it very 

difficult for the knowledge to have meaning [3]. The 

question that worries us to answer is: how should teachers 

proceed in order to discuss the concepts of energy 

generators using a Potentially Meaningful Teaching Unit 

(PMTU)? In formal book education, it is necessary to act 

generally through controlling strategies, which ends up 

generating discomfort between student and teacher, 

causing the demotivation of both. 

Analyzing these facts, the objective of this research is 

to contribute to teaching, developing a didactic sequence 

capable of enabling the teacher to organize, evaluate and 

guide the learner in the teaching process. Since the PMTU 

bring this perspective, in meaningful critical learning the 

learner is the person who must critically capture the 

meanings of the contents of the teaching material. That is, 

it must have an intention to capture and internalize 

meanings accepted in the context of the teaching subject, 

but not as if they were unique and definitive [4]. 

As a basis we have interdisciplinarity, with 

mathematics being the main subject, and considering 
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physics, geography and others as secondary subjects, but 

no less important, so as to make classes more attractive, to 

seek greater participation of students during activities. 

According to Braβler [5], a teaching process is 

characterized by the combination of activities, where the 

teacher directs the teaching of the subjects, and the student 

learns progressively, carrying out interdisciplinary work. 

The concept of interdisciplinarity becomes clearer when 

considering the trivial fact that all knowledge maintains a 

permanent dialogue with other knowledge, which can be 

questioning, confirming, complementing, denying, 

expanding [6]. In this work, a methodological search of 

bibliographic revision type was sought, with a qualitative 

approach where the bibliographic research was made from 

the survey of theoretical references already analyzed, and 

published by written and electronic means. The main focus 

of the work is to develop and organize a didactic sequence, 

building mathematical problems when possible, with 

problem situations involving the types of energies, based 

on a Potentially Meaningful Teaching Unit (PMTU). We 

tried to develop this work by bringing together several 

subjects in an organized manner, involving calculations of 

mathematics, the types of energy generators in physics, 

facts worked on in geography and history, and reading and 

interpretation of Portuguese ... Therefore, it will be 

demonstrated how to elaborate a didactic sequence of the 

PMTU type, established by Moreira [6], structured in the 

form of meetings (Classes) in which the types of energy 

generation will be used as a generating theme. In all cases, 

this "integration module" or "integration work" is about 

proposing a complex work to the teacher, whether it is a 

problem situation that must be resolved or an original 

production that must be carried out [7]. Among the 

specific objectives we have, to investigate how to organize 

a didactic sequence based on a Potentially Meaningful 

Teaching Unit, to develop a contextualized Didactic 

Sequence proposal on the classification of types of energy 

involving mathematical problems and to present a way of 

working in an interdisciplinary way in basic school.  

 

II. THEORETICAL FRAMEWORK 

The didactic sequence is a way of organizing a 

pedagogical work allowing to anticipate what will be 

studied in a given time, taking into account the students' 

prior knowledge and what they need to learn, with constant 

monitoring and follow-up by the teacher before the 

students through activities, evaluating the progress and the 

end of the work. It corresponds to a set of interconnected 

activities and objectives that are planned with the intention 

of reaching a certain didactic objective, organized around a 

specific content, aiming to help / assist the student to learn 

certain content and build knowledge, not only that the 

student memorizes the concepts [8]. As stated, didactic 

sequences are a very important tool for the construction of 

knowledge: When organizing the didactic sequence, the 

teacher may include different activities such as reading, 

individual or collective research, dialogued class, textual 

productions, practical classes, etc., because the sequence 

of activities aims to work on a specific content, a theme or 

a textual genre from the initial exploration until the 

formation of a concept, an idea, a practical elaboration, a 

written production [9]. For Pessoa [10] it is important to 

take into account some aspects for the elaboration of a 

Didactic Sequence, which are: 

• Define the theme of the didactic sequence: the theme 

must be chosen according to what the teacher intends to 

work on and expects the student to be able to develop and 

learn during a certain period. 

• What to take into account in the initial survey: always 

take into account what the student already knows and what 

he will learn during the didactic sequence. 

• Establish contents and objectives: the contents worked on 

must be made very clear, and objectives must be 

established, keeping in mind what we want, which is 

intended for the student to know at the end of the 

sequence. 

• How to link activities and objectives: think about 

strategies to reach the desired result, always observing 

what knowledge the student needs to have to move on to 

the next content. You can make a first proposal and 

analyze if you can advance content, or if you have to delay 

some activity for another time. 

• Estimate the duration of the didactic sequence: this action 

must take into account the complexity of the content and 

not just the number of proposed tasks. 

• Best way to organize the class: you should understand 

the didactic sequence and evaluate how the class will work 

best. Often working in a slightly larger group will allow 

the exchange of knowledge between the parties, but there 

may be difficulties if everyone does not cooperate. 

• How to make activities more flexible: it is possible that 

in the class there is a student with special needs, he cannot 

be excluded or put to work separately, ways must be found 

so that he can participate together with colleagues in 

activities. 

• If there is a need to change the plans during the 

application of the didactic sequence: when a didactic 

sequence is elaborated, it is necessary to analyze whether 

the students had a good base in previous classes, otherwise 

the planning must be changed to review contents that were 

not well designed, but will be needed during the next 

activity. 
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• How to assess what the class has learned: first, assess 

whether the student has moved from a smaller stage to one 

of greater knowledge. Taking into account the aspects 

already mentioned, an attempt will be made to develop a 

didactic sequence, capable of satisfying both the student's 

interest, showing a different way of learning mathematics, 

and that of the teacher, who may have a better use of his 

classes. 

In schools, teachers often present certain content to 

students, they copy and try to memorize it for use during 

the test or for some proposed activity, and soon after they 

forget it. With PMTU, the student will be accompanied 

throughout the teaching process, the teacher will make 

sure that the student understands the content, and not just 

decorate to use it once, and then forget. 

The use of PMTU for teaching different topics has 

been applied in several areas [11]. 

For Moreira [6], the information already mastered by 

the student is a significant factor that will influence his 

learning, having a certain mastery over a certain topic the 

student will be able to develop new learnings, facilitating 

the understanding of new concepts. Pessoa [10] believe 

that meaningful learning is based on the process where 

new information is developed and structured from 

knowledge that students already have. However, it is not 

enough for the teacher to be willing to develop a didactic 

sequence, based on a PMTU, the student must also be 

willing to develop his knowledge, being participatory, 

critical and questioning. Thus, you will have a better use of 

the content to be studied. A very important moment is 

found at the beginning of each meeting, as it is where the 

content of the previous class is resumed, taking time to 

clarify latent doubts, remembering that the content needs 

to be understood and not decorated by the student. The 

steps for the elaboration of a potentially significant 

Didactic Sequence were discussed, aiming to expand the 

possibilities of occurrence of Significant Learning in the 

development of activities. There are eight steps proposed 

by Moreira [6] for the elaboration of a PMTU: 

1) Define the specific topic to be addressed, identifying its 

aspects to be studied as well as what content can be used. 

2) Create / propose situations - discussion, questionnaire, 

concept map, mind map, problem situation, etc. with that 

the student will be able to show how much he already 

knows, and the teacher can work with the student to 

develop his knowledge from that. 

3) Propose problem situations, with an introductory level 

taking into account what the student already knows, in 

these problem situations one can have the help of other 

types of materials such as games and software, making the 

class even more attractive, with greater participation of the 

student. student. 

4. Once the initial situations are worked out, present the 

knowledge to be taught / learned, starting with more 

general, inclusive aspects, giving an initial view of the 

whole, of what is most important in the teaching unit, and 

then exemplifying, addressing specific aspects ; the 

teaching strategy can be, for example, a brief oral 

presentation followed by collaborative activity in small 

groups, which, in turn, should be followed by a 

presentation or discussion activity in a large group; 

5. In continuity, resume the more general aspects of the 

content of the teaching unit, in a new presentation, but at a 

higher level of complexity in relation to the first 

presentation; problem situations must be proposed at 

increasing levels of complexity; give new examples, 

highlight similarities and differences in relation to 

situations and examples already worked on, that is, 

promote integrative reconciliation. 

6. Concluding the unit, continue the process of progressive 

differentiation, returning to the most relevant 

characteristics of the content in question, but in an 

integrating perspective, that is, seeking integrative 

reconciliation, and in this part they must be proposed and 

worked on at higher levels of complexity in relation to 

previous situations; these situations must be resolved in 

collaborative activities and then presented and / or 

discussed in a large group, always with the mediation of 

the teacher; 

7. The assessment of learning through PMTU must be 

made throughout its implementation, recording everything 

that can be considered evidence of significant learning of 

the content worked; 

8. PMTU will only be considered successful if the 

assessment of student performance provides evidence of 

significant learning. Meaningful learning is progressive, 

the mastery of a conceptual field is progressive; therefore, 

the emphasis on evidence, not final behavior. 

The evaluation methodology presented in point 7 of the 

proposal by Moreira [6] is also accepted by Training by 

Skills. They propose that “assessment must accompany the 

entire student's training process”, this being a fundamental 

principle of assessment by competences. 

An interdisciplinary planning is when two or more 

disciplines relate their contents to deepen knowledge and 

bring dynamics to teaching. The relationship between 

disciplinary content is the basis for more interesting 

teaching, where one subject helps another. According to 

Braβler [5]: “interdiciplinarity does not dilute disciplines, 

on the contrary, it maintains its individuality. But it 
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integrates the disciplines from the understanding of the 

multiple causes or factors that intervene in the reality and 

works all the languages necessary for the constitution of 

knowledge, communication and negotiation of meanings 

and systematic registration of the results”. This 

interdisciplinary process makes it possible to assist 

integration between students, and between them and 

teachers, and there may be an exchange and experiences 

between them, since in this type of activity the student will 

not develop his knowledge alone, but with other 

colleagues, with guidance of the teacher. It is known that 

teachers should always be studying, qualifying, looking for 

new ideas and methods, so that they can meet the needs of 

each type of student, an interdisciplinary educator will 

need even more study, according to Dube [12]: “an 

interdisciplinary educator does not it is built overnight. 

This demands from the educator initiative, a taste for risk, 

the ability to get out of pre-established schemes, 

personality maturation, in short, individualization”. 

According to the National Curriculum Parameters 

(PCN) [13]: Interdisciplinarity supposes an integrating 

axis, which can be the object of knowledge, a research 

project, an intervention plan. In this sense, it must start 

from the need felt by schools, teachers and students to 

explain, understand, intervene, change, predict, something 

that challenges an isolated discipline and attracts the 

attention of more than one eye, perhaps several. In this 

didactic sequence, we tried to work with 

interdisciplinarity, so that it will be possible to study 

certain content of mathematician, with the help of other 

disciplines such as physics, geography and Portuguese, 

interacting between them, but with the main focus on 

mathematics. 

Within the Pedagogy of Integration, different schemes 

can be defined that represent modes or forms of 

integration. In this sense it proposes several ways, the first 

of which is Situations that mobilize knowledge acquired in 

various disciplines. In this way, the knowledge is 

developed in each discipline keeping strictly the 

specialization of the teachers [14]. Thus, the integration of 

the disciplines is only done when there is a work or 

integration module at the end of the year or also in 

complex problem situations that mobilize the knowledge 

of several disciplines. 

For the development of the didactic sequence presented 

in this work, some types of energy generators were used, 

with the possibility of studying, understanding each one, 

and evaluating which type may be more useful and 

economical to be used in homes. The types of generators 

considered in this work are as follows [15, 16, 17] 

 • Mechanical Generator - this is the most common, 

efficient and varied among the types of generators. It can 

work through combustion, with fossil or organic fuels, 

external forces, such as wind or water, or heated fluids, 

whose steam generates the necessary mechanical 

movement for the activity. It can be a non-polluting 

generator using the wind, or highly polluting by burning 

fossil fuels. 

• Chemical Generator - is capable of converting the energy 

generated in chemical reactions, into electrical energy 

usable in appliances. It stores the elements necessary for 

the reaction, which are usually activated by some external 

contact, such as the connection that completes the cycle 

between the positive and negative sides. This source is still 

little used as a generator of energy due to the high value 

that would need to be used to have a large scale of storage, 

however, the most used in this type of energy are batteries. 

• Thermal Generator - uses thermal energy and converts it 

into electrical energy. It is capable of converting energy 

directly through heat, instead of converting the 

consequences of heat to another type of energy. In the case 

of many mechanical generators, burning fuel generates 

heat that turns a fluid into steam, which will drive the 

turbines and activate the generator. In the case of a thermal 

generator, the action does not go through the indirect 

process, using heat itself as a form of generation. 

• Light Generator - uses light energy and converts it 

into electrical energy. This generator has no costs for the 

raw material, which is solar irradiation, and it is easy to 

implant solar panels, which can be placed even in small 

homes to produce energy during periods of irradiation. 

However, a material is needed to capture the solar 

radiation and convert it into usable electrical energy in 

common equipment. Generally, the material in question is 

silicon, which has a high market value, making the 

manufacture of this type of generator more expensive. • 

Wind Generator - uses wind energy and converts it into 

electrical energy. The kinetic energy of the wind is usually 

converted into mechanical energy by windmills and 

pinwheels, or into electrical energy by wind turbines (or 

aero generators). 2.4. Content In this didactic sequence, an 

interdisciplinary work was presented with mathematics as 

the guiding discipline, physics, geography and Portuguese 

as assistants in the development of questions. 

Mathematical problems involving the contents of: 

Scientific Notation; Graphics; Percentage and Exponential 

Function. 

 

III. METHODOLOGY 

We classified our research as a literature review type, 

with a qualitative approach. The methodological 
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definitions of scientific works are somewhat divergent at 

the present time. In this work, we use the classic 

classification of research described by Jakeman [14]. As 

for nature, we carry out applied research because we are 

interested in practical results. In relation to objects, we 

have an exploratory research because we are exploring a 

universe of data to draw conclusions about them. As for 

the way to approach the problem, the research can be 

classified as qualitative, so that the research considers that 

there is a dynamic relationship between the real world and 

the subject, that is, an inseparable link between the 

objective world and the subjectivity of the subject which 

cannot be translated into just numbers but an apprentice 

with high relevance in meaningful learning. 

The bibliographic research was made from the survey 

of theoretical references already analyzed, and published 

by written and electronic means. Didactic materials and 

websites that bring knowledge about: energy generators, 

Scientific Notation, Graphics, Percentage, Exponential 

Function, Logarithmic Function were analyzed, as well as 

mathematical problems related to the students' daily lives, 

with the purpose of elaborating a Didactic Sequence. This 

Didactic Sequence was elaborated in the 1st (first) 

semester of 2018, without being tested in the classroom. 

The Didactic Sequence, was elaborated seeking to satisfy 

the interest of students of the 1st year of High School of 

the basic school, mainly because they are students with 

more experience of life, and thus the content will be useful 

in the activities carried out in their day-to-day activities. 

day. The data were collected through research and reading 

in textbooks, and articles published on the internet using 

the books recommended in the PNLD (National Textbook 

Program) [19]. To search for the articles, Google academic 

was consulted, using the keywords; Potentially Meaningful 

Teaching Unit, Didactic Sequence, Energy Generators, 

Scientific Notation, Graphs, Percentage, Exponential 

Function, Logarithmic Function. 

After the articles and data were collected, analyzed and 

studied, a Didactic Sequence was developed based on a 

Potentially Meaningful Teaching Unit (PMTU). The 

didactic sequences are “a set of ordered, structured and 

articulated activities for the achievement of certain 

educational objectives, which have a beginning and an 

end, known both by teachers and by students” [16]. Thus, 

we will always try to follow the planning without skipping 

steps, trying to solve the difficulties using the knowledge 

that, a priori, the students already have on the topic to be 

studied. Each phase of the project will be organized in the 

form of PMTU, seeking to build meaningful learning, thus 

the student will be able to explain and apply the 

knowledge acquired to new situations. The PMTU 

according to Neto [4], “They are theoretically grounded 

teaching sequences, focused on meaningful, non-

mechanical learning, which can stimulate applied research 

in teaching”. 

 

IV. RESULTS  

We will present below an explanatory table with the 

steps and content to be developed in each stage of the 

PMTU according to the theoretical framework discussed. 

Table 1. Didactic sequence. 

Period  Content  Objective Strategies  Resource used  

Lesson I  

2 hour / class  

Cientific notation, 

Graphics, Percentag, 

Power generators 

That the student is able to 

demonstrate his previous 

knowledge about the contents to be 

studied. 

Muc, Expository class 

dialogued, Examples. 

 

Lesson II  

2 hour / class  

Cientific notation, 

Graphics, Percentag, 

Power generators 

That the student is able to read and 

interpret the text by performing the 

activities 

Muc, Expository class 

dialogued, Together with 

students discuss over the text, 

Exercises, Exercise correction. 

Lesson III 

2 hour / class 

Graphics, Percentag, 

Power generator, Function 

Exponential 

That the student is able to watch the 

video and debate, immediately 

after, the content of exponential 

function started to be worked 

Muc, Expository class 

dialogued, Video about 

generators energy, Introduction 

to scientific notation content, 

examples, Exercises. 

Lesson IV 

2 hour / class 

Exponential fucntion and 

systems 

That the student is able to build 

graphs of the exponential function. 

Muc, Dialogue lecture, 

In this class the students worked 
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 with the GeoGebra program in 

the computer lab. 

Exercises and correction. 

Lesson V 

2 hour / class 

Exponential function: 

•Application, 

• Euler's number 

 

That the student is able to 

understand where the exponential 

function and the Euler number 

apply 

 

Muc, Expository class 

dialogued, Examples, Exercises 

and correction. 

Lesson VI 

2 hour / class 

Exponential equation and 

systems 

That the student is able to work the 

systems. 

Muc, Expository class 

dialogued, Examples, Exercises 

and correction 

Lesson VII 

2 hour / class 

Exponential inequality. 

 

That the student is able to work 

with exponential inequality and 

check if the functions are increasing 

or decreasing. 

Muc, Expository class 

dialogued, Examples, Exercises 

and correction 

Lesson VIII 

2 hour / class 

Graphics, Percentage, 

Power generators, 

Exponential function 

 

That students in groups can work 

each group with a type of energy 

generator, and create a letter. 

 

Muc, Expository class 

dialogued, Students will be 

divided into groups so that they 

can work with the power 

generators, to present to 

colleagues. 

 

Table 2. Potentially Meaningful Teaching Unit. 

Period  Potentially Significant 

Teaching Unit (PSTU)  

Evaluation Indicators 

Lesson I  

2 hour / class  

Initial situation  

 

Evaluation of students' prior knowledge through 

initial concept maps. 

Evaluation of questions under the study topic. 

Lesson II  

2 hour / class  

Problem situations initials 

 

Evaluation of a summary made by the student. 

Lesson III 

2 hour / class 

Deepening Knowledge 

 

Evaluation of the review on the use of concepts in 

the student's daily life. 

Lesson IV 

2 hour / class 

Deepening Knowledge 

 

Evaluation of concept maps developed by students 

at and presented at the end of class to other 

colleagues.  

Lesson V 

2 hour / class 

Deepening Knowledge 

 

Evaluation of the use of concepts in didactic 

applications.  

Lesson VI 

2 hour / class 

Deepening Knowledge 

 

Evaluation of questions under the study topic. 

Evaluation of initial concept maps. 

Lesson VII 

2 hour / class 

Deepening Knowledge 

 

Evaluation of questions under the study topic. 

Evaluation of initial concept maps. 

Lesson VIII 

2 hour / class 

final situation 

 

Evaluation of the use of concepts in daily 

applications  
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V. CONCLUSION 

During the development of this Potentially Significant 

Teaching Unit, an attempt was made to work in an 

interdisciplinary way, using whenever possible situations 

of the student's daily life involving energy generation, so 

that, when applied, it is possible to keep the student 

focused and participating in the classes. , always leading 

the student to investigate the content. 

This researched theme was necessary to realize that a 

math class can be much more than a simple class, where 

the student copies the book, solves the proposed questions, 

studies for proof and the next day he forgot, since many 

Sometimes he ends up asking the teacher, where and when 

he will occupy certain content in his life. 

Although this Potentially Meaningful Teaching Unit 

has not been applied at this time, it is perceived that it is 

necessary and is extremely important for the teacher to be 

able to teach a good class, and that the student evolves 

during the classes from a mere spectator to a student 

capable of interpreting, investigating and transmitting what 

he learned during classes. 

Thus, we conclude that we can make math and physics 

classes much more attractive by looking for new ways to 

work, using subjects from other areas to introduce content, 

interacting between disciplines, not forgetting the 

mathematical focus that is the main guiding discipline of 

our PMTU. 
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