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Abstract 
In this paper, we propose an approach to teaching physics that combines Socratic dialogue with experimental 
activities, based on a constructivist-experimental perspective. This methodology emphasizes the process of scientific 
modeling, integrating theory and practice in teaching. Through experimental activities, students are encouraged to 
develop deep reflections on the physical phenomena studied, going beyond simple problem-solving, and 
understanding the entire process, from theoretical formulation to practical application, improving their understanding 
and skills in the subject. We present the thematic analysis of an experimental activity combined with Socratic 
dialogue, with a student starting in an undergraduate course in the STEM field, identifying the conceptual resources on 
Newton's laws. 
 
Keywords: Socratic dialogue, Newton’s laws, physics teaching. 
 

Resumen 
En este trabajo, proponemos un enfoque para la enseñanza de la física que combina el diálogo socrático con 
actividades experimentales, basado en una perspectiva constructivista-experimental. Esta metodología enfatiza el 
proceso de modelado científico, integrando teoría y práctica en la enseñanza. A través de actividades experimentales, 
se anima a los estudiantes a desarrollar reflexiones profundas sobre los fenómenos físicos estudiados, yendo más allá 
de la simple resolución de problemas y entendiendo todo el proceso, desde la formulación teórica hasta la aplicación 
práctica. mejorar su comprensión y habilidades en la materia. Presentamos el análisis temático de una actividad 
experimental combinada con diálogo socrático, con un estudiante que comienza un curso de grado en el campo STEM, 
identificando los recursos conceptuales sobre las leyes de Newton. 
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I. INTRODUCTION  
 
Applying Socratic guidance effectively is an art, which 
depends on several contextual factors. The way the teacher 
structures the learning environment, the vocabulary used in 
teaching, the progressive development of concepts, and the 
type of assessment proposed are all crucial elements that 
influence the success of this approach. In addition, the 
sophistication of the student group must also be taken into 
account, as different levels of understanding require 
different types of guidance. Therefore, the effectiveness of 
Socratic guidance in physics teaching is intrinsically linked 
to a dynamic and careful adaptation to the specific needs of 
each educational situation [1]. 

"The problem is to provide students with enough Socratic guidance 
to lead them into thinking and forming insights, but not so much as 
to give everything away and thus destroy the attendant intellectual 
experience. (I deliberately use the word "guidance" to imply a 
distinction between this mode and the more conventional modes of 
providing instructions and answers.) Providing suitable Socratic 

guidance, however, is more of an art than a science, and it is 
critically dependent upon several factors unique to the situation in 
which it is to be employed: The context that has been set by the 
teacher; the vocabulary that has been used by the textbook and the 
teacher; how concepts have been developed; the level of 
sophistication of the group of students being addressed." ([1], p. 
335). 

 
Arons [2] expresses his strong conviction about the 

benefits of Socratic dialogue for physics teachers, 
suggesting that a statistically significant improvement could 
be achieved if more of us developed the ability to listen to 
our students. By listening carefully to their responses to 
carefully crafted and directed questions, we can understand 
what is happening or not happening in their minds. This 
allows us to anticipate the obstacles they face and to offer 
the kind of assistance they need to master a concept or line 
of reasoning, without simply providing the ready-made 
answer that comes with beginning students' preconceptions. 

One of the biggest challenges in teaching physics is to 
spark students’ interest, especially in a context where many 
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students are averse to the subject. Cultivating interest 
through pedagogical practices that connect physics to 
students’ experiences, using real-life examples, is a way to 
encourage students to seek solutions and overcome 
challenges. 
 
 
II. THEORETICAL FRAMEWORK  
 
Socratic dialogues seek to reduce preconceived opinions 
and make a transformation in order to achieve knowledge. 
Historical Socrates begins the dialogue on the subject by 
asking a question, to obtain information/opinions from his 
interlocutor, which he did not initially refute [3]. Then, 
through other questions and answers, he presents the 
absurdity and contradiction in the interlocutor's initial 
answers, making him himself recognize the error regarding 
the situation presented [4]. 

Socrates is one of the most intriguing figures in the 
history of Western thought, especially since it was long 
believed that he might not have existed. Many thought that 
Socrates was merely a character created by Plato, the 
renowned Greek philosopher, who placed him as a central 
figure in several of the dialogues he wrote. Today, it is 
widely accepted that Socrates did in fact exist, although the 
precise dates of his birth and death remain uncertain. It is 
known that he was born in Athens around 470 BC, in the 
5th century, and died in 399 BC. Despite not belonging to 
the aristocracy, Socrates had such a profound impact on the 
history of thought that ancient philosophy has been divided 
into three main periods: pre-Socratic, referring to the 
compensators who preceded him; Socratic, covering his life 
and work; and post-Socratic, comprising the reflections after 
his death [5]. A notable aspect about Socrates is that he left 
nothing written. He believed that oral tradition was more 
powerful and that the written word could distort thought and 
dialogue. Our knowledge of Socrates comes partly from his 
opponents, but mainly from Plato, his most prominent 
disciple. In the 35 dialogues written by Plato, which are 
works in conversational form, Socrates appears as the 
central figure in most of them, assuming the role of teacher 
and main interlocutor. 

The Socratic Dialogues, written by Plato, have Socrates 
as the main character, known as the historical Socrates. He 
is constructed through the asking of questions that will 
elucidate the ideas and answers expressed by the subject 
being questioned. Some examples of these dialogues 
include: Phaedo, which tells about the death of Socrates and 
the 30 days that Socrates waited for the day of his self-
execution by drinking hemlock. In this dialogue, Plato talks 
about the immortality of the soul, where much of what is 
available in the West on the subject is written in this 
dialogue, and Lysis, which presents an analysis on the 
subject of friendship, where Socrates talks to people, 

making ideas come to the surface; it is a conversation on the 
subject of friendship. 

To create a Socratic dialogue, we must first begin with a 
general question, very well formulated and clear (a question 
posed by the moderator). It is important to ask participants 
to briefly report on experiences associated with the 
question. The first stage of the Socratic method, whose 
purpose is to lead the individual to the perception of the 
mistake, is called irony. Then, as the dialogue progresses, 
by reviewing the interlocutor's erroneous answers, Socrates 
helps to build a deeper understanding of the topic being 
discussed. In most of the dialogues written by Plato, it is 
possible to perceive an irony that, according to Socrates, 
permeated all serious thought. This is so striking that many 
of the deep philosophical discussions resemble authentic 
comedy scenes. Socrates attributed the term "maieutics" to 
the final stage, referring to the ability to bring ideas to light. 
This is the procedure that is extensively elaborated in Plato's 
Socratic dialogues, in which the truth emerges from the 
debate, instead of depending on a supposed pre-established 
"truth". Having been born to a midwife named Fenareta, 
Socrates often draws a parallel between his own activity and 
that of giving birth to the intrinsic truth that resides in each 
individual [4]. 

Inspired by the philosophical practice of Socrates, 
Galileo [6] uses this powerful pedagogical tool to promote 
critical thinking and the collective construction of 
knowledge. Galileo adopted Socratic dialogues to explore 
and discuss scientific ideas, similar to the method employed 
by Socrates and widely documented by Plato. 

"The influence of the Socratic dialogues on Galileo is 
manifested not only as a research methodology but also as a 
literary expression. It is no coincidence that his most famous 
books, such as The Essayist (1623) and the Dialogue Concerning 
the Two Greatest World Systems (1632), were written in the form 
of dialogues, whose structure and organization would reveal an 
intense study of the Socratic dialogues. In the latter, for example, 
one of the interlocutors (Salviati) repeatedly applies dialectics to 
teach the other (Simplicius), proposing questions and exploring 
them in every possible way. Furthermore, Galileo always referred 
to Plato with respect and admiration, unequivocally revealing the 
profound influence of the master."  Translated from [7] p.59 and 
60. 

In “Dialogue Concerning the Two Chief World Systems” 
[6] Galileo structured his work as a dialogue between three 
characters: Salviati, who represents Galileo's ideas and the 
Copernican vision; Sagredo, a neutral intermediary; and 
Simplicio, who defends the Aristotelian and Ptolemaic 
perspective. He used this format to compare and contrast the 
geocentric (Ptolemaic) and heliocentric (Copernican) 
systems. Through the debates between the characters, 
Galileo revealed the weaknesses of the geocentric model 
and argued for the superiority of the heliocentric model. By 
doing so, Galileo was able to communicate his discoveries 
in a way that was both accessible and intellectually rigorous. 

In the 1990s, Hake [8], from the Physics Department at 
Indiana University, Bloomington, after spending 30 years 
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working in so-called “hard physics,” found himself at a 
pedagogical hurdle when trying to teach physics to future 
elementary school teachers. With the help of Arnold Arons, 
he realized that standard teaching was as ineffective for 
science as it was for elementary school courses. So he got 
involved in a program of development, dissemination, and 
research to improve introductory physics teaching at the 
local, state, and national levels, creating the Socratic 
Dialogue Induction (SDI) [9]. This Socratic Dialogue 
Induction Laboratory (SDI) operated in the Physics 
Department at Indiana University, with students from the 
initial undergraduate courses. "Guided construction" labs 
that featured hands-on experiments in introductory 
mechanics using the ideas of the Socratic method of 
listening carefully to students' responses and asking Socratic 
questions about physics, science, and ways of thinking, 
culminated in his approach to teaching introductory physics. 
Following Arons, SDIs were designed to help students think 
like physicists, assessing the need for operational 
definitions, using and interpreting graphical, vector, 
mathematical, and written representations, and considering 
thought experiments and limiting conditions. After years of 
dedication to SDI, Hake concluded that SDI labs' attempts 
to help students think like physicists were successful, based 
on average normalized learning gains; pre-test and post-test, 
relatively high (~0.6) achieved by SDI students [10]. 

 Briefly, the Socratic dialogue method is composed of 
some steps: 1) Inquiry/Questioning (Ask a question: "How 
does X behave?"); 2) Hypothesis (Suggest a plausible 
answer, a definition or definiens, from which some 
conceptually testable hypothetical propositions can be 
deduced); 3) Elenchus (“test”, “refutation” or 
“interrogation”. Perform a thought experiment by imagining 
a case that conforms to the definiens but clearly fails to 
exemplify the definiendum, or vice versa. Such cases, if 
successful, are called counterexamples. If a counterexample 
is generated, return to step 2, otherwise go to step 4); 4) 
Accept the hypothesis as provisionally true (Return to step 3 
if you can design any other cases that might show the 
response is flawed); 5) act accordingly.  

Socratic dialogue helps students identify and overcome 
their spontaneous conceptions [10], where students when 
challenged to justify their answers and reflect on what they 
know, develop argumentation and logical reasoning skills, 
essential for scientific thinking. The use of Socratic 
dialogues also encourages students to question the 
assumptions underlying scientific knowledge. In this way, 
Socratic dialogues offer a powerful tool for improving the 
understanding of physics concepts, and developing essential 
critical and analytical skills, since the Socratic approach 
promotes greater autonomy in the learning process. By 
challenging students to reflect on their own and reach their 
own conclusions, the teacher encourages the development of 
intellectual self-confidence. When students are challenged 
to justify their ideas and expose their reasoning, they 

become more attentive to the details of the concepts, which 
leads to a more solid understanding. For our work, the 
objectives of the dialogues are: i) to make the student reach 
the conclusion that for a body to be in inertia, the sum of the 
forces is zero; ii) to identify the external forces that the 
student already knows correctly; ii) finally to realize that 
there is one or more forces whose nature the student does 
not know but that need to exist for the body to be in 
equilibrium. 

The topics related to mechanics, because they challenge 
common sense and demand more elaborate reasoning, still 
represent an obstacle for many high school and first-year 
undergraduate students [11]. Thus, we seek to achieve 
students' conceptual understanding to face the recurring 
difficulties in teaching physics. 
 
 
III. METHODOLOGY 
 
In this study, we conducted a remote interview, using the 
Google Meet platform, lasting approximately one hour, 
using Socratic dialogue with a Brazilian freshman 
engineering student. This male student was chosen due to 
his excellent performance in the National High School 
Exam, where he won first place in the Engineering course at 
a public university. In high school, he attended a private, 
middle-class school located in the suburbs of the city where 
he lives. This student has always been very interested and 
was not satisfied with direct answers, especially in the area 
of exact and natural sciences. He reports that he needs to 
understand the path to achieve the result. Since this is a new 
activity for this student, he felt challenged to respond. 

The experimental activity, represented in (Fig.1), was 
chosen because it generates enchantment, is easy to 
perform, and is not found in any high school or college 
textbook, which is known to the authors. In this 
experimental activity, the enchantment generated by the 
experience should lead to discussions about why the pen 
hangs on the wall without using glue. This question is not 
the objective of this activity, which can be discussed at an 
appropriate time. First, using this interest generated by the 
enchantment, it is important to bring the students to the 
dialogue about the balance of external forces (Newton's 1st 
law), leading them, in this way, to discuss the directions and 
senses of the forces acting on the pen, so that it remains 
balanced on the wall.  

We present the work developed with just one student 
with the aim of illustrating how Socratic dialogue can be 
effectively applied in physics teaching. The purpose was not 
to generalize results, but rather to explore and exemplify the 
process, making it accessible for other educators interested 
in implementing this methodology. Socratic dialogue is not 
a technique that follows a fixed script or a set of predefined 
questions. 
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FIGURE 1. An illustration of the experimental activity is available 
at: https://youtube.com/shorts/8UzDQNkEnIg 
 
It is a pedagogical practice that requires sensitivity, 
adaptability, and deep listening on the part of the teacher. 
The development of this skill takes time and practice. Each 
student's responses lead the dialogue in a unique direction, 
and the teacher must be able to follow these paths without 
losing sight of the conceptual goals of the lesson. For this 
reason, there is no “recipe” for conducting a Socratic 
dialogue, it is shaped in real time, according to the student's 
reasoning and conceptual understanding. By presenting the 
detailed case of a freshman engineering student engaged in 
this type of interaction, we aim to offer a concrete example 
of how the Socratic method can be practiced, the types of 
reasoning it elicits, and the kinds of conceptual difficulties it 
helps reveal and address. This initial experience also serves 
as a model for teachers who wish to develop this ability, 
showing that the dialogue’s direction cannot be entirely 
anticipated, but must be constructed collaboratively between 
teacher and student. 

At the end of the interview, we performed the thematic 
analysis [12] based on the conceptual resources of this 
student. 
 
 
IV. RESULTS AND DISCUSSIONS 

 
After the interview, conceptual resources were identified, 
shown in Table 1, and thematic analysis [12] separated the 
extracts of the student's speech to discuss each category in 
particular. 

 
TABLE I. List of the conceptual resources that students have 
shown.  

 Conceptual resources 
1 Identify that if the student understands 

that the stationary objective is in inertia, 
then the external forces need to cancel 

each other out. 
2 It was soon noted that forces do not 

cancel each other out, nor do they 
dominate Newton's second law. 

3 Some students identify inertia, but when 
identifying forces, they marked the 
action and reaction pair in the same 

body. 
4 Observe the action and reaction pair of 

forces, pen, and wall, many marked the 
action and reaction pair in the same 

direction or in different directions. 
5 Action and reaction forces act on 

different bodies. 
6 Like 5 but call the force that is opposite 

to another a reaction. For example, 
weight and normal forces, since one 

cancels the other. In the worked 
example, since Fat cancels Weight, call 

this a pair of actions and reactions. 
7 In the action and reaction pair, some 

marked the Normal force on the pen but 
did not mark the reaction on the wall, the 

same happened with the friction force. 
8 Some marked the friction force and did 

not mark the Normal force, or formed an 
angle other than 90º between them, that 
is, they did not master the definition of 

friction force. 
9 Mark the Normal force and the weight 

force always in the same direction and 
opposite directions. (Because in 

Brazilian high school, except for the 
inclined plane, practically all exercises 
worked with students, the block is on a 
horizontal surface, that is, supported on 
the floor, so normal and weight cancel 

each other out. 
10 Following the idea of 9, as in Brazil, 

Normal and Weight are vertical, 
therefore the friction force is parallel to 
the surface, forming 90º with Normal, 

and this was reproduced throughout the 
dialogue. 

11 Aristotelian thought, even a body at rest, 
needs to have a greater force for that 

body to remain in balance. 
 
Below we present some excerpts from the dialogue between 
Socrates and Lysis, in which we identify the conceptual reso 
urces presented in Table 1: 
 

 
 
FIGURE 2. Representation of the 1st Lysis free body diagram. In 
this free body diagram, the student represented, on the pen 
(represented by a block), the Normal force, vertically upwards, the 
Weight force vertically downwards, and the horizontal friction 
force to the right. On the wall only the friction force, horizontally 
to the left. 
 
In the first diagram presented by Lysis (Fig. 2), we can see 
some conceptual resources listed in  Table 1. Resources 1, 
9, and 10 are identified right from the start, and the dialogue 
continues: 

 

https://youtube.com/shorts/8UzDQNkEnIg
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SOCRATES: On the pen, you marked the Normal force, 
the Weight force, and the Friction force, and on the wall, 
you marked the Friction force as well. 

LYSIS: Yes 
SOCRATES: The question I ask you is: When you think 

of a body at rest, attached to a wall, which Newton's law 
represents the static, stationary body attached to the wall? 

LYSIS: Inertia! 
However, the force diagram made by Lysis is not 

consistent with Newton's first law. 
SOCRATES: According to Newton's first law, the 

principle of inertia, what can we say about the resultant of 
the forces acting on the pen? 

LYSIS: Does a body remain in inertia until another force 
acts on it? SOCRATES: In simpler terms, you marked 
Normal, Weight, and friction, how would you define, for 
example, the resulting force on it? 

LYSIS: Because I think that in the case where the body is 
stuck to the wall, there is some force that is greater than the 
Weight, so that it does not fall due to gravity, I don't know if 
that makes sense. 

After Lysis' last speech, resources 2 and 11 are identified. 
In order for this body to be in balance, it needs to have a 
force greater than the force Weight, contrary to the tendency 
of movement, which in this case does not let the pen fall, 
indirectly indicating that a body in balance has a non-zero 
resultant of forces but zero acceleration. 

SOCRATES: Thinking about inertia, what happens to 
the external forces that act on the body? Does their sum 
have to be? 

LYSIS: Zero! 
SOCRATES: In the diagram you created, is it zero? 
LYSIS: No. 
We noticed that the student understands the concept of 

Newton's first law, but only identified that the situation is 
about inertia after the dialogue. However, this indicates a 
gain, since from now on the student admits that this is an 
application of the first law. 

SOCRATES: So is there a missing force or is there too 
much force? 

LYSIS: Well, yes it is. 
SOCRATES: In other words, the way it was stated, the 

Normal force cancels the Weight force, but the friction force 
is not canceled by another force, so there is something 
wrong, right? What needs to be adjusted? 

LYSIS: I think there may be too much force, I don't 
know, I was in doubt about putting the normal force, it was 
the last one I put. 

SOCRATES: Why were you in doubt about marking the 
Normal force? 

LYSIS: Because it is suspended... I was in doubt because 
it was suspended because it was not on a surface maybe it 
didn't even have the normal force, and that's what went 
through my head. 

 

Here, resource 9 is confirmed in the student's speech, 
even though he thought there was no Normal force because 
in the speech it appears that the body is suspended, the 
Normal force was marked because there is Weight. 

SOCRATES: But isn't he leaning against the wall? 
LYSIS: Oh, so the Normal would come out horizontally 

opposite to the friction force? ... So it would be opposite to 
the friction force, in this case. 

SOCRATES: Opposite to the friction force, in the way 
you marked, because you marked the horizontal friction to 
the right. Why is the Normal force called normal? What 
does it have to do with the angle formed with the plane? 

LYSIS: 90º with the surface. 
SOCRATES: So you agree that it cannot be the way you 

marked it? 
LYSIS: Yes 
SOCRATES: Make a new diagram.(Fig. 3) 
 

 
 
FIGURE 3. Representation of the 2nd Lysis free body diagram. In 
this free body diagram, the student represented, on the pen 
(represented by the block), the Normal force, horizontal to the left, 
the Weight force vertically downwards, and the friction force 
diagonally pointing towards the wall. 
 
Figure 3 shows Lysis’s second draw. In that diagram, 
resources 8, 9 and 10 appear. The student is used to the 
Normal force forming 180º with the Weight force, and since 
it is a completely new situation, the friction force does not 
form 90º with the Normal force, since when changing the 
direction and sense of the Normal force, knowing that the 
body needs to be in inertia, the friction force was marked 
incorrectly. 

SOCRATES: So there would only be the friction force on 
the diagonal? 

LYSIS: Following this idea of inertia, I would place it on 
the diagonal. 

Exploring a little of resource 8: 
SOCRATES: How many degrees does the friction force 

form with the Normal force? 
LYSIS: 90. 
SOCRATES: And is it always like that, or not? 
LYSIS: I am not sure, but I would answer yes. 
SOCRATES: Why do you think so? 
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LYSIS: ????? 
SOCRATES: We said that the normal force is a force 

that the surface exerts on the body and the friction force? 
LYSIS: It is the force that the body exerts on the surface. 
SOCRATES: So friction is also a contact force? 
LYSIS: Yes, that's right. 
 

 
 
FIGURE 4. Representation of the 3rd Lysis free body diagram. 
The student represented the Normal force, horizontal to the left, the 
Weight force vertically downwards, and the friction force 
vertically upwards. 
 
 
In the third free-body diagram (Fig.4), despite all the forces 
that were placed being correct, Lysis got confused again 
with resources 1 and 2. 

SOCRATES: During the dialogue you understood that 
for the pen to be in inertia these forces have to cancel each 
other out, so you made the second diagram by swapping the 
Normal and Friction forces. Then you realized that in that 
diagram the friction force is not perpendicular to the 
Normal force, right? 

LYSIS: Yes, and not opposite to the Weight. 
SOCRATES: In the diagram you made there is a missing 

force, right? 
LYSIS: Yes 
SOCRATES: Where would you mark this force? Even if 

you don't know its name? 
LYSIS: Opposite to the Normal force. 
SOCRATES: Do you know what this force is? 
LYSIS: Look, what goes through my head is the force we 

are applying. 
 
In this last speech by Lysis, we have resources 3 and 5, 

even identifying that the body is in balance, he placed the 
action and reaction pair in the same body. 

Finally, after conducting the Socratic dialogue, the 
student managed to complete the free-body diagram for the 
pen attached to the wall (Figs.5 and 6). 
 

 
 
FIGURE 5. Representation of the 4th Lysis free body diagram. 
The student represented the Normal force, horizontal to the left, the 
Weight force vertically downwards, and the friction force 
vertically upwards. In addition to a force, which she does not know 
the name of but is sure exists, horizontal to the right because the 
pen is in inertia. 
 
 
LYSIS: So thinking about it that way on the wall, for 
example, I would mark the Normal one in place of the black 
one and the mysterious one in place of the Normal one, I 
would do it as if it were one thing, I don't know if it makes 
sense. 
 

 
 
FIGURE 6. Representation of the 5th Lysis free body diagram.  
The same free body diagram from Fig. 5. On the right side,  on the 
wall the student represented a horizontal Normal force to the left 
and a horizontal force to the right whose name she does not know. 
 
 
We identified conceptual resource 4 in the free-body 
diagram. 

SOCRATES: Ok, to be an action-reaction pair, do these 
forces need to have the same magnitude, same direction, 
opposite directions, and act on different bodies? 

LYSIS: Yes. 
SOCRATES: When you marked the force that the wall 

exerts on the pen, the Normal, isn't the reaction of this force 
the pen exerting a force on the wall? 

LYSIS: Yes. 
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SOCRATES: Therefore, if the pen exerts a force on the 
wall, how did you mark this force in the same direction? 

 

 
 
FIGURE 7. Representation of the 6th Lysis free body diagram. 
Explicar a figura In the free body diagram, on the wall, the Weight 
and Normal forces were added, and the inversion of the forces 
placed in the previous diagram. 
 
 
Resource 7 appears through the friction force, even 
identifying that this force acts on the pen, through the 
interaction between the pen and the wall, the student did not 
place the reaction of this force in the wall diagram. 

We can see, in this last body diagram, the evolution that 
the student obtained with the use of the Socratic dialogues, 
even though the diagram is not yet completely correct, it is 
very different from the first diagram presented, this can be 
seen with the intermediate diagrams and with the reading of 
the dialogue in full (attached material). 
 
 
IV. CONCLUSIONS  
 
The proposed class, using Socratic dialogues, is an effective 
tool for communicating and debating physical ideas that, in 
common sense, contradict scientific concepts. This format 
not only pays homage to the classical philosophical tradition 
but also offers a powerful platform for exploring and 
refuting arguments against the spontaneous conceptions that 
students carry throughout their school life. In this way, the 
teacher can build knowledge that emerges from the debate, 
instead of the "supposed" pre-established truth. 

In addition to promoting conceptual understanding, the 
use of Socratic dialogues transforms students’ relationship 
with physics. Rather than viewing it as a set of formulas to 
be memorized, students begin to see the discipline as an 
investigative practice, where questioning, reasoning, and 
reflection are just as important as obtaining correct answers. 
This shift encourages the development of broader scientific 
skills, such as formulating hypotheses, evaluating evidence, 
and building knowledge collaboratively and critically. On 
the other hand, the use of Socratic dialogues combined with 
experimental activities that seek to go beyond the 
transmission of content, developing scientific skills such as 
evidence-based argumentation, communication of results, 

and critical questioning in physics teaching, offers an 
innovative approach that promotes a deeper understanding 
of concepts, stimulating critical thinking and active 
reflection. Instead of providing ready-made answers, as in 
traditional teaching, the Socratic method involves students 
in a process of questioning and discovery, allowing them to 
build their own understanding. This favors the 
internalization of concepts, making learning more 
meaningful and lasting. In addition, this approach promotes 
a more collaborative learning environment, where the 
teacher helps in the reflection process, instead of being the 
sole holder of knowledge. This type of practice can lead to 
greater motivation and engagement in learning since 
students feel more responsible for their own learning 
process. Students learn to question not only what is being 
taught, but also the way in which knowledge is constructed 
and applied. This creates an environment in which students 
become more able to explore ideas independently, a 
fundamental skill in the development of a scientist or 
researcher. This methodology also contributes to changing 
the mindset regarding the teaching of physics. Traditionally, 
physics is seen as a technical and abstract discipline, but by 
applying Socratic dialogue, students begin to perceive it as a 
field of investigation and discovery. This process transforms 
learning into a more dynamic and interactive experience, 
rather than a passive process of absorbing information. In 
this way, Socratic dialogues not only enhance the 
understanding of concepts but also encourage curiosity and 
enjoyment of science. 

Although this work was limited to just one participant, its 
implementation in a class of students would be feasible for 
experienced teachers who are skilled in the methodology. 
Initially, the students could be attended individually, even in 
the classroom, going directly to their chairs or forming 
small groups. 
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APPENDIX 
 

SOCRATES PRESENTS THE IDEA 
 

SOCRATES: I'm going to present you with a physical 
situation where I'm sure you've never sketched it in any way, 
I believe you've even seen it, but perhaps you've never 
thought about this issue itself. It's a very simple and direct 
question here, but I want to know the following: 
 
SOCRATES: Do you think it's possible to stick a pen to the 
wall? Without glue, without anything? Grab the pen, drag it 
along the wall and stick it? 
 
LYSIS: I think so, we've done that 
 
SOCRATES: So you've done it, but you've never thought 
about the situation physically? 
 
LYSIS: No 
 
SOCRATES PRESENTS THE EXPERIMENT: 
 
SOCRATES: In the video, the person is trying to stick the 
pen to the wall, but he doesn't succeed the first time, he tries 
twice until he succeeds. The first question is: 
As seen in the experiment, why do you think it's possible and 
sometimes it's not possible to stick the pen to the wall? 
 
LYSIS: Because there wasn't enough friction! 
 
SOCRATES: So, you think the pen got stuck because of the 
friction? 
 
LYSIS: Look, like I said, we did this, I think it was in the 
first or second grade. I remember that when we learned this, 
we got addicted to it, we left all the pens on the wall, just 

like kids who are just discovering high school, and from 
what little I remember, it was all about friction, so much so 
that I remember that we had to press a little harder on the 
wall, apply a little more friction, and sometimes even drag a 
little to get it... I don't think I can think of anything much 
beyond that. 
 
SOCRATES SHOWS ANOTHER VIDEO 
 
SOCRATES: So, I'll show you another video that shows the 
pen getting stuck the first time 
 
LYSIS: I think it depends a little on the texture of the wall 
too. 
SOCRATES: The texture? In other words, not just any wall 
will work? 
 
LYSIS: That's right. 
 
SOCRATES: Did you see in this video that the pen got 
stuck? 
 
LYSIS: Yes. 
 
SOCRATES: In other words, we have a physical situation, 
of a pen that is stuck to the wall. Looking at the 
representation below, where the pen is at rest, stuck to the 
wall:  

 
FIGURE A1: Representation of the object (pen) attached to the 
wall. 
 
SOCRATES:  Now you will represent on paper a free body 
diagram of the external forces acting on the pen and the 
external forces acting on the wall. The pen is static and so is 
the wall. 
 

 
FIGURE A2: Representation of the object (pen, caneta in 
portuguese) and the wall (parede in Portuguese) for creating the 
free body diagram. 
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SOCRATES:  Based on what you draw, we will continue 
the dialogue. 
 
LYSIS: One question, do I have to think about the moment 
the person is putting the pen on the wall or just when it is 
still? 
 
SOCRATES: Only when the person is standing still. 
 
NOTE: Lysis seemed a little embarrassed, she smiled, but 
she didn't feel uncomfortable. 
A few minutes later... 
 
FREE BODY DIAGRAM THAT LYSIS MADE: 
 

 
 
FIGURE A3: Representation of the 1st Lysis free body diagram 

 
SOCRATES: On the pen, you marked the Normal force, the 
Weight force and the Friction force, and on the wall, you 
marked the friction force as well. 
 
LYSIS: Yes 
 
SOCRATES: My question to you is: When do you think of a 
body that is still, attached to a wall, which Newton's law 
represents the static, still body, attached to the wall? 
 
LYSIS: Inertia! 
 
SOCRATES: According to Newton's first law, the principle 
of inertia, what can we say about the net force acting on the 
pen? 
 
LYSIS: A body remains in inertia until another force acts 
on it? 
 
SOCRATES: In simpler terms, you marked Normal, Weight 
and Friction, how would you define, for example, the 
resultant force on it? 
 
LYSIS: Because I think that in the case where the body is 
attached to the wall, there is some force that is greater than 
the Weight, so that it does not fall due to gravity. I don't 
know if that makes sense. 
 
SOCRATES: And so you marked the Normal force? 
 
LYSIS: Yes, when I made the diagram I didn't think about 
Newton's laws, I made the diagram thinking only about the 
forces. 
 

SOCRATES: If you want to change the diagram, just 
indicate it. Thinking about inertia, what happens to the 
external forces that act on the body, does their sum have to 
be? 
 
LYSIS: Zero! 
 
SOCRATES: In the diagram you made, is it zero? 
 
LYSIS: No 
 
SOCRATES: So, is there a missing force or is there too 
much force? 
 
LYSIS: Look, yes, there is some extra force or is there a 
missing force. 
SOCRATES: In other words, the way it was stated, the 
Normal force cancels the Weight force, but the friction force 
is not canceled by another force, so there is something 
wrong, right? What needs to be adjusted? 
 
LYSIS: I think there may be too much force, I don't know, I 
was in doubt about putting the Normal force, it was the last 
one I put. 
 
SOCRATES: Why were you in doubt about marking the 
Normal force? 
 
LYSIS: Because he is suspended, I don't know because it's 
been a while since I reviewed these concepts, you know, so I 
was in doubt if because he is suspended because he is not on 
the surface maybe he didn't even have the Normal force, 
that's what crossed my mind. 
 
SOCRATES: But isn't he leaning against the wall? LYSIS: 
Ah, so the Normal force would be horizontal, opposite to the 
friction force. 
 
SOCRATES: So, let's rotate your diagram by 90º to observe 
the Normal force, which is a contact force. If the pen were 
horizontal, what would the Normal force be? 
 
LYSIS: So, it would be opposite to the friction force, in this 
case. 
 
SOCRATES: Opposite to the friction force, as you marked, 
because you marked the horizontal friction to the right. Why 
is the Normal force called normal? What does it have to do 
with the angle formed with the plane? 
 
LYSIS: 90º with the surface. 
 
SOCRATES: So, you agree that it cannot be the way you 
marked it? 
 
LYSIS: Yes 
 
SOCRATES: Make a new diagram. 
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LYSIS: The Weight force, in this case, does it remain the 
same? 
 
SOCRATES: Why? 
 
LYSIS: Because it is in accordance with the force of gravity 
as it is being pulled. 
 
SOCRATES: When you marked the force Weight, you had 
told me back then that something needs to compensate for 
this force, so you had marked the Normal, but since you 
changed the Normal, then there is another force pushing the 
pen upwards, or not? 
 
LYSIS: It would be diagonal to cancel the Normal with 
Weight. 
 
SOCRATES: Why diagonal? 
 
LYSIS: Because like this, I'm doing it this way here 
according to the diagram: 
 

 
 
Figure A4: Representation of the 2nd Lysis free body diagram. 
 
LYSIS: The normal force is perpendicular to the surface 
and the weight is pulling downwards. So I think that since it 
must be inertia, there must be a force towards this direction. 
 
SOCRATES: And what force would that be? Would that 
force be a single force? Could it be more than one force? 
 
LYSIS: So, I think about the friction force and the force that 
the person applied. 
 
SOCRATES: You mentioned two forces, the friction force 
first, what would that friction force be like in the diagram? 
The same as marked before, pushing towards the wall? 
 
LYSIS: Following this idea of inertia, I would place it 
diagonally. 
 
SOCRATES: So, would there only be the friction force and 
on the diagonal? 
 
LYSIS: In principle, yes, but I think there is something else. 
 

SOCRATES: So, imagine the situation of a block on a 
horizontal surface. In which direction, horizontal, vertical, 
diagonal, would the friction force be represented? Note that 
the difference between this situation and the pen situation is 
that in this case the plane is horizontal and not vertical. 
 
LYSIS: The friction would be horizontal. 
 
SOCRATES: That is, horizontal to the right or to the left? 
 
LYSIS: Yes! 
 
SOCRATES: Right, if we just tilted this plane, do you agree 
that in this diagram the Normal force would remain 
perpendicular to the plane and the friction force would be 
parallel to it? 
 
LYSIS: That's right. 
 
SOCRATES: So, the friction force forms how many degrees 
with the Normal force? 
 
LYSIS: 90. 
 
SOCRATES: And is it always like that, or not? 
 
LYSIS: I'm not sure, but I would say yes. 
 
SOCRATES: Why do you think so? 
 
LYSIS: ????? 
 
SOCRATES: We said that the Normal force is a force that 
the surface exerts on the body and the friction force. 
 
LYSIS: It is the force that the body exerts on the surface. 
 
SOCRATES: So, is friction also a contact force? 
 
LYSIS: Yes, that's right. 
 
SOCRATES: So, Friction is the force that the body is 
exerting on the surface and that the surface is also exerting 
on the body. In relation to the Normal force, you say that it 
is perpendicular to the surface. If you were to define the 
friction force in a very simple and direct way, what would it 
be?  
 
LYSIS: It would be a form of resistance to movement. 
 
SOCRATES: A force that hinders the movement of the 
body, which is why it is at rest. So in this case, can the force 
of Friction counteract the force of Weight? 
 
LYSIS: I imagine so, if it is resisting movement, in this case 
the movement would be downwards. 
 
SOCRATES: So, looking at the first diagram, could the 
force of Friction be replaced by the Normal force? 
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LYSIS: I would say yes. 
 
SOCRATES: So, what would the diagram look like? 
 
LYSIS: I'll draw it here 
. 

 
 
FIGURE A5: Representation of the 3rd Lysis free body diagram. 
 
SOCRATES: Which forces did you mark? 
 
LYSIS: Normal, Weight and Friction. 
 
SOCRATES: To recap, in the first diagram of the pen you 
marked that the Normal force was upwards, the Weight 
force was downwards and the Friction force to the right. 
 
LYSIS: Yes. 
 
SOCRATES: During the dialogue you understood that for 
the pen to be in inertia these forces have to cancel each 
other out, so you made the second diagram swapping the 
Normal and Friction forces. Then you noticed that in that 
diagram the Friction force is not perpendicular to the 
Normal force, right? 
 
LYSIS: Yes and not opposite to the Weight. 
 
SOCRATES: Exactly, so in the last diagram you identified 
that the Friction force is tangent to the surface and 
perpendicular to the Normal. However, from the third 
diagram onwards we return to the first problem! 
 
LYSIS: Yes! 
 
SOCRATES: In this diagram we do not have a body in 
equilibrium.  
 
LYSIS: Yes! It is not in inertia. 
 
SOCRATES: If this activity were a multiple-choice question 
and you did not need to identify these forces, just choose the 
alternative with the vectors that represent the external 
forces, looking at your third diagram, what is missing to 
add? 
 

LYSIS: ??? 
 
SOCRATES: In the diagram you made, there is a missing 
force, right? 
 
LYSIS: Yes 
SOCRATES: Do you agree that there is a missing force for 
the pen to be in inertia? 
 
LYSIS: Yes 
 
SOCRATES: If there is a force missing, where would you 
mark that force? Even if you don't know its name? 
 
LYSIS: Opposite to the Normal force. 
 
SOCRATES: Do you know what that force is? 
 
LYSIS: Look, what goes through my head is the force we 
are applying. 
 
SOCRATES: But the force we are applying, it would work 
if you had your hand on the pen pushing it against the wall.

 
FIGURE A6: Representation of a force of magnitude F pushing 
the pen against the wall. 
 
LYSIS: That's true. 
 
SOCRATES: In this situation, with a force pushing the pen 
against the wall, what force would that be? 
 
LYSIS: I don't know! 
 
SOCRATES: Is it a contact force and perpendicular to the 
surface? 
 
LYSIS: In that case, yes! 
 
SOCRATES: So what force is that? 
 
LYSIS: I don't know the name! 
 
SOCRATES: Normal? 
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LYSIS: What do you mean, another Normal? 
 
SOCRATES: The Normal force that you marked in the last 
diagram is the Normal that the wall is exerting on the pen, 
but if you are pushing the pen, you are also exerting a 
normal force. 
 
LYSIS: I understand, so it is basically, in the first case, the 
reasoning that I had with the Friction force, that the pen 
exerts on the wall and the wall exerts on the pen. 
 
SOCRATES: So if you were holding the pen on the wall, 
you would have a normal force which is the force you are 
exerting on the pen, but in the activity, this does not happen, 
because you rubbed the pen on the wall and from the 
moment you let go, it no longer touches it. 
So there is no normal force on the pen. But are you 
convinced that there must be a force pushing the pen to the 
right? Even if you don't know its name? 
 
LYSIS: Yes 
 
SOCRATES: Are you convinced? 
 
LYSIS: Yes 
 
SOCRATES: Why? Why did I make you mark it? 
 
LYSIS: No, precisely because of this issue of the inertia of 
canceling, when I marked the fat diagonally I thought in this 
sense of ah, you decompose there is fat x and fat y and then 
you can cancel everything, but I just can't think of what 
force would be acting! 
 
SOCRATES: So make the diagram and since you don't 
know its name, put a question mark, indicating that there is 
this force, but I don't know its name and make the diagram 
of the wall too where in the first diagram the only force you 
marked was Friction. 
You completed the Free Body diagram for the pen, now 
what changes for the wall?  
 
LYSIS: I feel that there must be some force being applied to 
the wall, which the wall is also applying to the pen. 
 
SOCRATES: Then mark it. 
 
LYSIS: Yes. 
SOCRATES: How many forces did you mark on the wall? 
 
LYSIS: Just this one, just this external force, the mysterious 
one that I don't know the name of. 
 
SOCRATES: Is the wall at rest? 
 
LYSIS: Yes. 
 
SOCRATES: In your diagram, is it still? 
 
LYSIS: I think so! It doesn't look like it's moving. 

 
SOCRATES: To improve the question, is the pen inertia? 
 
LYSIS: Yes. 
SOCRATES: Is the wall also inertia? 
 
LYSIS: Not at first. 
 
SOCRATES: In your diagram! But if the wall isn't inertia, 
is it accelerating?  
 
LYSIS: It can't be accelerating. 
 
SOCRATES: But that's not what happened, the pen stuck to 
the wall and it came to rest. 
 
LYSIS: Yes 
 
SOCRATES: So there's a force missing from the wall! 
 
LYSIS: A friction force on the wall. 
SOCRATES: Then mark it. 
 

 
 
FIGURE A7: Representation of the 4th Lysis free body diagram. 
 
SOCRATES: On the pen you marked this mysterious force, 
Weight, Normal and Friction. Does this mysterious force 
that you don't know what it is, have any relation to the other 
force that you also don't know what it is on the wall? 
 
LYSIS: Action and reaction. 
 
SOCRATES: And the Friction that you marked on the wall, 
has any relation to that other force of Friction vertically 
upwards on the pen? 
 
LYSIS: I can't imagine, I only marked the Fat on the wall, 
by the principle of the wall is inertia. 
 
SOCRATES: And the Normal force that you marked on the 
pen, what force is that? Who does it to whom? 
 
LYSIS: That the pen does to the surface. 
 
SOCRATES: But the force that the pen does to the surface 
acts on the surface, right? 
 
LYSIS: But isn't it perpendicular to the surface? 
 
SOCRATES: Yes, but you marked the Normal to the left.  
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LYSIS: Yes...so it's from the surface to the pen, sorry. 
 
SOCRATES: What is the reaction of this force? 
 
LYSIS: The opposite? 
 
SOCRATES: But where does this force act? 
 
LYSIS: On the surface (on the wall). 
 
SOCRATES: So why didn't you mark it? 
 
LYSIS: It's because the pen acts on the surface. But 
wouldn't this mysterious force that is marked here (to the 
left) be it? 
 
SOCRATES: Given the way you put it, would the two forces 
be in the same direction? 
 
LYSIS: No, I think the Normal force is that of the surface 
on the pen and its reaction is that the pen acts on the 
surface and promotes inertia. 
SOCRATES: In place of the Friction force? 
 
LYSIS: Which Friction force? 
 
SOCRATES: The one you marked on the wall. 
 
LYSIS: Basically. 
 
SOCRATES: So what would you change in the diagram? 
 
LYSIS: So thinking about it that way on the wall, for 
example, I would mark the Normal one in place of the black 
one and the mysterious one in place of the Normal one, I 
would do it as if it were one thing, I don't know if that makes 
sense. 
 
SOCRATES: Show me! 
 

 
 
FIGURE A8: Representation of the 5th Lysis free body 
diagram. 
 
SOCRATES: In this diagram, you marked the mysterious 
horizontal force on the wall to the right. Is this mysterious 

force a reaction to the one you marked with the pen? In 
other words, do they form an action-reaction pair? 
 
LYSIS: I don't think so, because they are in the same 
direction. 
SOCRATES: Okay, to be an action-reaction pair, do these 
forces need to have the same magnitude, same direction, 
opposite directions and act on different bodies? 
 
LYSIS: Yes. 
 
SOCRATES: When you marked the force that the wall 
exerts on the pen, the Normal force, isn't the reaction of this 
force the pen exerting a force on the wall? 
 
LYSIS: Yes. 
 
SOCRATES: Therefore, if the pen exerts a force on the 
wall, how did you mark this force in the same direction? 
 
LYSIS: What do you mean? 
 
SOCRATES: You rubbed the pen on the wall, because the 
pen is exerting a force on the wall, the wall exerts a force on 
the pen. So you marked this force on the pen, this force 
pushing it to the left. Wouldn't the reaction to this force 
have to be a force of the same magnitude, same direction 
and opposite direction on the wall? 
 
LYSIS: ???? 
 
SOCRATES: What is this Normal force that you marked on 
the wall? 
 
LYSIS: They would basically be the same forces, I just 
replicated them on the wall. 
 
SOCRATES: How? 
 
LYSIS: I can't say. 
 
SOCRATES: Let's try another way, when you marked that 
mysterious force that you don't know what it is, it means 
that there is a force pulling the pen towards the wall, what 
would be the reaction of this? 
 
LYSIS: Another force exerted on the wall, no, from the wall 
on the pen. 
 
SOCRATES: But can the action and reaction pair act on 
the same body?  
 
LYSIS: I can't say, .... I think so...., the pair of the pen on 
the wall is the pair of the wall on the pen. 
 
SOCRATES: But then they are different bodies? 
 
LYSIS: Yes. 
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SOCRATES: So the force that the pen exerts on the wall 
acts on the wall and the force that the wall exerts on the pen 
acts on the pen? 
 
LYSIS: Yes. 
SOCRATES: So since you marked the Normal force on the 
pen, which is the wall exerting the force on it, the reaction 
of this force has to be a force that the pen exerts on the 
wall? 
 
LYSIS: Yes. 
 
SOCRATES: So you have to mark this force on the wall? 
 
LYSIS: Yes, on the wall. 
 
SOCRATES: In other words, the reaction of that Normal 
force, do you understand? 
 
LYSIS: I think so. 
 
SOCRATES: Let's move on to the last step. 
 
LYSIS: To be very honest, I just feel like I've forgotten 
everything I've learned in my life. 
 
SOCRATES: Remember that it's a new problem. Maybe if I 
had shown you a problem that you already knew, you would 
reproduce it without thinking too much, because you would 
already know the answer. The idea is to make you think 
about a new situation that you've never seen. 
When you marked only the Normal force, it means that this 
body is not in inertia. 
 
LYSIS: Yes, it needs an opposing force. 
 
SOCRATES: Do you know what that force is? 
 
LYSIS: I would think about the reaction of the mysterious 
force. 
 
SOCRATES: So it's a force that you don't know the name 
of, but there needs to be a force there? 
 
LYSIS: Yes. 
 
SOCRATES: In the pen diagram, you marked the force 
Weight and the force of Friction. Is there a force on the 
wall? 
 
LYSIS: I would say no! 
 
SOCRATES: Doesn't the wall have Weight? 
 
LYSIS: Yes, maybe I really don't, I don't know. I don't think 
I've ever drawn Weight when I made a diagram of a wall. 
 
SOCRATES: But does the wall have mass? 
 

LYSIS: The wall has mass, but since the wall is next to the 
floor and the ceiling, wouldn't that mass be suspended?... I 
don't know if that makes sense. 
 
SOCRATES: Is every body that is on the surface of the 
earth attracted by it? 
LYSIS: Yes, so it would have a Weight and a Normal as 
well. 
 
SOCRATES: Regarding the Friction force that you marked 
on the pen, who is exerting this force on the pen? 
 
LYSIS: The wall? 
 
SOCRATES: The wall? 
 
LYSIS: I would say yes, the pen is exerting friction on the 
surface, its surface is the wall. 
 
SOCRATES: And where would the reaction of this force 
be? The wall exerted a force on the pen, therefore... 
 
LYSIS: The pen has to exert a force on the wall. 
 
SOCRATES: How will this force be represented on the 
wall? 
 
LYSIS: In place of this mysterious. 
 
SOCRATES: Draw the diagram. 

 
 
FIGURE A9: Representation of the 6th Lysis free body diagram. 
 
SOCRATES: This Normal force, in red, horizontal to the 
right, is it? 
 
LYSIS: Reaction on the wall. 
 
SOCRATES: So you marked the force of the pen on the wall 
and the reaction of the wall on the pen. A Normal line to 
identify that it is the Normal force different from the pen x 
wall interaction. And what would this question mark be? 
 
LYSIS: the reaction of the other mysterious force that I 
would now also place as friction force. 
 
SOCRATES: The reaction of the force Weight, since the 
Earth pulls the body downwards, in our frame of reference, 
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the body pulls the Earth upwards, but the Earth does not 
move since its mass is very large. 
So, where is the reaction of the force Weight of the pen? 
 
LYSIS: On the Earth. 
 
SOCRATES: And where is the reaction of the force Weight 
of the wall? 
 
LYSIS: On the Earth. 
 
SOCRATES: When you marked the force of Friction, 
doesn't it have to be parallel to the surface? 
 
LYSIS: Yes. 
 
SOCRATES: Therefore it cannot be perpendicular to the 
surface as you did, therefore the force of friction, horizontal 
to the right, on the pen, does not exist, or does it? 
 
LYSIS: I would say no, if it needs to be parallel to the 
surface it does not exist. 
 
SOCRATES: On the wall you continue with that idea 
because you do not know what that force is. And the force of 
friction? 
 
LYSIS: I can't say, I had only marked the Fat on the wall 
because it was the reaction of the pen's Fat. 
 
SOCRATES: So you would mark the friction in place of this 
mysterious force? 
 
LYSIS: I don't know if in place or together, but in that 
direction and sense. 
 
SOCRATES: Are there two friction forces in the pen? 
 
LYSIS: Yes, and then in that case it would become a 
diagonal, right or not? 
 
SOCRATES: In other words, you go back to the question 
from the beginning, that the friction force would be on the 
diagonal. 
This friction force that you marked on the wall now is the 
reaction of which force? 
 
LYSIS: Of the horizontal Fat. 
 
SOCRATES: What would be the reaction of the friction 
force, in the pen, vertically upwards? 
 
LYSIS: The Weight. 
 
SOCRATES: The reaction of the friction force would be the 
Weight? 
 
LYSIS: I don't think so. 
 
SOCRATES: What would be the reaction of the Weight? 

 
LYSIS: Normal. No... the reaction of the Weight of the pen? 
 
SOCRATES: Yes 
 
LYSIS: I think it would be Fat upwards, in which case it 
would cancel and give inertia, right or not? 
 
SOCRATES: Who produces the force Weight on Earth? 
 
LYSIS: Gravity. 
 
SOCRATES: More precisely the Earth, since it is on the 
surface of the Earth, therefore the force Weight is the force 
that the Earth exerts pulling the body downwards, the 
reaction of this would be an opposite force..... 
 
LYSIS: Pulling the body upwards. 
 
SOCRATES: Pulling who upwards? 
 
LYSIS: The pen. 
 
SOCRATES: But then you are marking action and reaction 
in the same body. 
 
LYSIS: So it would be pulling the wall upwards? 
 
SOCRATES: If there was no wall? 
 
LYSIS: The earth upwards? What force would that be? 
 
SOCRATES: The reaction of the force Weight, since the 
Earth pulls the body downwards, in our frame of reference, 
the body pulls the Earth upwards, but the Earth does not 
move since its mass is very large. 
So, where is the reaction of the force Weight of the pen? 
 
LYSIS: On the Earth. 
 
SOCRATES: And where is the reaction of the force Weight 
of the wall? 
 
LYSIS: On the Earth. 
 
SOCRATES: When you marked the force of Friction, 
doesn't it have to be parallel to the surface? 
 
LYSIS: Yes. 
 
SOCRATES: Therefore it cannot be perpendicular to the 
surface as you did, therefore the force of friction, horizontal 
to the right, on the pen, does not exist, or does it? 
 
LYSIS: I would say no, if it needs to be parallel to the 
surface it does not exist. 
 
SOCRATES: On the wall you continue with that idea 
because you do not know what that force is. And the force of 
friction? 
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LYSIS: I can't say, I only marked the Fat on the wall 
because it was the reaction of the pen's Fat. 
 
SOCRATES: Where is the reaction of the friction force, on 
the pen, vertically upwards? 
 
LYSIS: I couldn't say, thinking by that logic it would be 
vertically downwards on the wall. 
 
SOCRATES: Then mark it. 
 

 
 
FIGURE A10: Representation of the 7th Lysis free body diagram. 
 

SOCRATES: In conclusion, 4 forces on the pen: Normal 
horizontal to the right, Friction vertically upwards, Weight 
vertically downwards and a mysterious force horizontally to 
the right. 
Now the task is to research the 4 fundamental forces of 
Nature (gravitational force, electromagnetic force, strong 
nuclear force and weak nuclear force) and think about the 
activity. 
Come back later, if you need any help and have questions 
about the situation presented. 
 
Note: Socratic dialogue is a method that will lead the 
student to the conviction of error, irony. Then, by returning 
to the interlocutor's mistaken answers, he builds, with him, 
the knowledge of what is being discussed; the birth of these 
ideas is called maieutics. 

Lysis is a Platonic dialogue that concerns itself with the 
concept of phylia (friendship, love). It is a monologue by 
Socrates, with the aim of captivating the interest of the 
audience. 

Phaedo is a dialogue by Plato that tells the story of the 
last day of Socrates' life, which occurred in prison in 399 
BC. The main theme of the dialogue is the immortality of 
the soul. 

The dialogue Phaedo presents Socrates facing death, 
which he does not fear because he believes that upon death, 
his soul will meet with the Gods in Hades. 

 


