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Abstract  

Assuming the relevance of initial teacher training courses as a central 

moment of constitution, consolidation and reformulation of 

representations that constitute the teaching professional identity, we aim 

to understand how aspects of the teaching professional identity develop 

throughout a Physics Teacher Education course, focusing on the analysis 

of how the undergraduate students' representations about a Physics class 

and about the role of Physics in the formation of Basic Education students 

change throughout the course. For this, supported by notions of Discourse 

Analysis that had Michel Pêcheux as one of the founders, we elaborated 

three questionnaires, which were applied at the beginning of the course of 

a given group in a Brazilian federal public institution, two years after the 

beginning of the course of that group and almost four years after the 

beginning of the course, thus, characterizing a longitudinal study. We took 

for analysis the answers given by a student who participated in the three 

questionnaires and who finished the course shortly after answering the 

last one. The analyzes show that their representations about a Physics 

class and about the functions of teaching Physics did not change in 

essence. Nevertheless, these representations have become more grounded 

throughout the course. Specifically in the last questionnaire, it was 

possible to notice in their answers movements of inscription in ideological 

formations associated with teaching and research in Physics Education, 

insertions in these discursive spaces, appropriations of what/how is said 

in these discursive spaces. Their participation in projects such as PIBID 

and Residência Pedagógica stood out as conditions for the production of 
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their answers and alterations in their representations, as well as the 

development of a Scientific Initiation project and the contact with research 

in the area of Physics Education provided in mandatory curricular 

components attended in the second half of the course. 

 

Keywords: Representations; Initial Teacher Training; Physics Classes; 

Functions of Teaching Physics; Longitudinal Study.  

I. Introdução 

Since the 1970’s, teacher training research has intensified, focusing on themes such as 

the reflective teacher, teacher knowledge, professionalism and teacher identity, and the teacher 

as a researcher. Notable authors in this field include Donald Schön, António Nóvoa, Kenneth 

Zeichner, Maurice Tardif, Philippe Perrenoud, and Paulo Freire (Langhi; Nardi, 2011; Bozelli; 

Nardi, 2012). This work mainly relates to the theme of professionalism/identity of the teacher. 

Since the 1980’s, published research defends the so-called professionalization of 

teaching, conceiving the idea that teachers should have a knowledge framework whose 

development would be guaranteed throughout their training. In fact, we can understand such 

works as a consequence of studies – developed in the 1960’s and 1970’s – that had as their 

object the teacher’s action in relation to student learning. From them, it was expected, among 

other things, to know the specific knowledge of teachers, their skills, and didactic and 

methodological knowledge (Bozelli; Nardi, 2012). 

In Brazil, the theme of professional teacher knowledge was introduced primarily 

through the work of Maurice Tardif and collaborators. Tardif assumes that the notion of 

“knowledge” encompasses knowledge, skills, and competencies. He distinguishes four sources 

of teacher knowledge: professional training knowledge, originating from teacher training 

institutions and from the representations of teaching practice; knowledge of subjects, related to 

the objects of study of each scientific/artistic field; curricular knowledge, associated with the 

selection, categorization, and presentation of knowledge to be taught; and experiential 

knowledge, developed in everyday practice, emerging and validated by experience (Bozelli; 

Nardi, 2012; Toti; Pierson, 2012; Vieira; Melo; Bernardo, 2014). 

According to Lee Shulman (1987), another prominent author in this field, teachers 

must possess content knowledge, general pedagogical knowledge, curriculum knowledge, 

pedagogical content knowledge, knowledge of the students and their attributes, knowledge of 

educational contexts (classroom, school management, etc.), and knowledge of the purposes, 

goals, and values of education. These types of knowledge enable a teacher to teach a certain 

content through didactic strategies pertinent to specific students in a given context (Shulman, 

1987; Bozelli; Nardi, 2012; Toti; Pierson, 2012; Vieira; Melo; Bernardo, 2014). 

Despite the brevity of initial training – usually a Bachelor’s degree program focused 

on teaching – compared to the complexity of teaching practice (Langhi; Nardi, 2012), we 

understand this formative stage as the primordial one (Quadros et al., 2005). It is a moment 
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when future teachers can intensify their contact with the knowledge of the discipline they will 

teach, the pedagogical knowledge, and the experiential knowledge – all considered interrelated 

here. It is also during initial training that future teachers begin (or should begin, in our view) 

contact with research in the field of Teaching/Education, which can become sources that 

enhance their ongoing formation (Marandino, 2003). Thus, while incapable of producing ready 

and finished teachers (Langhi; Nardi, 2011) – a stage, in fact, that is unattainable in any 

profession or field of knowledge –, initial teacher training courses are responsible for providing 

access to the bases that will dialogue with the representations (images) that undergraduates had 

before the course and with the experiences they will have when practicing as teachers. 

For Physics/Science teachers, based on Shulman’s (1987) characterization of 

professional teacher knowledge, we can highlight in the scope of pedagogical content 

knowledge the understanding of various teaching resources and strategies proposed and 

investigated by researchers in the field, such as: the use of History, Philosophy, and Sociology 

of Science; Science, Technology, Society, and Environment approach; reading of scientific 

divulgation texts; experimental activities with low-cost materials; inquiry-based teaching; 

among many others. 

Still within the scope of pedagogical content knowledge, it seems pertinent that 

Physics/Science teachers know and reflect on the so-called alternative conceptions movement 

– characterized as ideas divergent from the current scientific knowledge on a given subject 

(Gravina; Buchweitz, 1994). Originating in the 1970’s, this movement signaled the need to 

recognize that students come to classes with alternative conceptions. It also brought to light a 

new issue that has been debated, and continues to be: how to deal with students’ alternative 

conceptions? Since the pioneering work by Posner et al. (1982), several researches have 

advocated that Science Teaching should promote conceptual change, that is, the replacement of 

students’ alternative conceptions with scientific conceptions. Conversely, other authors, since 

Mortimer (1995), argue that it is more pertinent to foster a change in the conceptual profile of 

students, allowing the construction of scientific conceptions without necessarily eliminating 

alternative conceptions. In this perspective, it would be essential for the subject to understand 

the validity limits of each conception that forms their conceptual profile regarding a given 

concept. 

Historically, Physics has been taught in Basic Education disconnected from the world, 

ignoring the fact that students have prior conceptions (many of them alternative conceptions) 

and emphasizing mnemonic exercise solving involving the use of Mathematics. Additionally, 

many institutions have taken student preparation for entrance exams as the main objective. In 

contrast, currently, at least among Physics Education researchers, there seems to be a consensus 

that Science Education, in general, should aim as one of its main goals what various authors 

call scientific literacy: 

[...] in the sense of understanding basic principles of everyday phenomena up to the 

ability to make decisions on issues related to science and technology [...], whether 

personal or public interest decisions. Thus, a person functionally literate in science 
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and technology would know, for example, how to properly prepare dilutions of 

household products; satisfactorily understand the specifications of a medicine leaflet; 

adopt prophylaxis to avoid basic diseases affecting public health; demand that goods 

meet legal commercialization requirements, such as specifying their expiration date, 

technical handling precautions, indicating active components; operate electronic 

products, etc. Moreover, this person would know how to position themselves, for 

example, in a community assembly to take steps with public agencies on problems 

affecting their community in terms of science and technology (SANTOS, 2007, p. 

480). 

In this context, we can affirm that among the possible barriers to the formation of new 

Physics teachers aiming to develop students’ scientific literacy is the so-called “mirror effect.” 

This refers to the reproduction of the form/content through which the teacher was trained during 

their basic and/or higher education. In other words: teachers often mirror those who were their 

professors at the University and/or their teachers in Basic Education, working on content and 

adopting approaches similar to those used by them, especially because they consider these 

contents/methods appropriate and effective – since they consider them to have worked for 

themselves (Zimmerman; Bertani, 2003; Quadros et al., 2005; Borges, 2006; Langhi; Nardi, 

2012). 

We start from the premise that in the initial training of Physics teachers, it is necessary 

to work with the undergraduates’ representations – concept to be detailed in the next section –

about, among other things, the teaching profession, the functions of a teacher, the objectives of 

teaching Physics in Basic Education, the teaching content, and didactic resources and strategies 

(Quadros et al., 2005). Simultaneously, we understand as fundamental to provide Physics 

undergraduates with experiences that counteract the ways Physics and its teaching and learning 

processes have historically been viewed in schools – as if the teacher was the transmitter and 

students, the receivers of knowledge, as if learning occurred through simple memorization and 

repetition of equations and exercises, as if school contents only made sense within the school, 

having no relation to society or general culture, among other aspects. Alternative experiences 

and attitudes to these ideas, in addition to fostering the reformulation of representations already 

formed by undergraduates, can become other sources of mirroring for future teachers (Freitas; 

Villani, 2002; Zimmermann; Bertani, 2003). 

We can think of representations related to the teaching profession and teachers’ actions 

based on the concept of teachers’ professional identity. Although it is an ambiguous concept in 

the educational literature, it can be considered as the perception which the teachers or 

undergraduates have about themselves as teachers or future teachers (Lamote; Engels, 2010). 

Teachers’ professional identity encompasses not only the perceptions about who they are as 

teachers, but also the perceptions about what type of teachers they want to become. Therefore, 

the teacher’s professional identity is not stable or unitary, but a complex, dynamic and 

multidimensional system of representations used to justify and attribute meaning to itself and 

to its contexts of action (Coldron; Smith, 1999). Aspects of teachers’ professional identity 

influence how teachers act, their professional development and their actions towards proposals 
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for changes in the educational field. Consequently, the understanding of how the 

undergraduates see teaching, learning and themselves as future teachers may, among other 

things, favor the improvement of the structure and the planning of initial teachers training 

courses (Coldron; Smith, 1999; Lamote; Engels, 2010). 

In view of these considerations, we aim to understand how the development of aspects 

of teachers’ professional identity of Physics undergraduates occurs throughout an initial teacher 

training course. Specifically, we seek to outline answers to two questions: How do the 

representations of Physics undergraduates about a Physics class change throughout the course? 

And how do Physics undergraduates’ representations of about the role of Physics along the 

training of Basic Education students change throughout the course? 

II. Theoretical-Methodological Basis  

As for the theoretical, methodological, and analytical support of this study, we draw 

upon some concepts from Discourse Analysis  in the tradition initiated by the French thinker 

Michel Pêcheux. We will refer to this strand of Discourse Analysis simply as DA. 

In DA, the meanings of a speech, text, or image are not predetermined by the 

materiality of these manifestations; the meanings are not attached to the words, phrases, or 

images. It is the relationship between language and its external elements that allows meanings 

to be constituted. This externality – both immediate and socio-historical – comprises the 

conditions of production of discourse (Orlandi, 1987). Consequently, discourse – as a 

theoretical object that can be understood from the analysis of its linguistic materiality (text, 

speech, image) – is understood as the effect of meaning produced between interlocutors in a 

given context (Orlandi, 1992). Understanding the process of discourse production implies 

understanding “the set of formal mechanisms that produce a given type of discourse in given 

‘circumstances’” (Pêcheux, 2014, p. 73). 

According to DA, our words are inscribed in a pre-existing dynamic discursive space 

called discursive memory or interdiscourse. This space supports the possibility of saying: “For 

my words to make sense, they must already make sense” (Orlandi, 2005, p. 34). Discursive 

memory has fluid, heterogeneous, and interrelated regions, known as discursive formations. 

The inscription of saying in one or another discursive formation will determine the meanings 

produced in a given situation of speech, conversation, writing, or reading (Orlandi, 2005). The 

alteration of aspects of the production conditions (externality) can result in changes in the 

inscription process of sayings in the discursive formations and, consequently, in the changes in 

the meanings produced: “The same words can mean differently because they are inscribed in 

different discursive formations” (Orlandi, 2005, p. 44). For example, the word “work” will 

recall different meanings already existing in discursive memory depending on the context and 

the interlocutors in question. In a Physics class, “work” tends to indicate a concept, a physical 

quantity. In a Sociology class or everyday conversation, since it is inscribed in other discursive 

formations, the same word tends to recall other meanings. 
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Regarding the interlocutors, the subjects involved in the process of producing 

meaning, it is not their empirical-social-objective positions that act in the process, but rather 

the imagetic (imaginary) projections that they make of themselves, of others and of the positions 

they occupy in a given social formation (Pêcheux, 2014). The same goes for the referent (the 

content of speech): it is an “imaginary object (namely, the subject’s point of view) and not of 

physical reality” (Pêcheux, 2014, p. 83). It is, therefore, through the imaginary that the subject 

relates to reality and produces images in the discursive field, that is, representations of this 

reality. It is these projected images (representations) that act in the discursive processes 

(Orlandi, 2005). According to Brasil (2011, p. 174): “The subject of the discourse brings to the 

debate a group of individual representations regarding themselves, the interlocutor and the 

subject addressed.” Therefore, throughout this work, when we use the term “representations”, 

we do so based on DA, intentionally emphasizing that it is something that goes beyond 

individual and immediate conceptions or perceptions about something/someone. 

Representations are directly related to immediate and socio-historical conditions of production, 

have a social character and act in the discursive sphere, that is, in the process of producing 

meanings. 

Although language is opaque, we have the illusions of its transparency and of us being 

the source of meanings. Such illusions, besides being considered necessary for DA, are 

understood as a consequence of subjects’ interpellation by ideology, the imaginary 

(unconscious) that mediates the subject’s access to reality. Ideology, by hiding the way 

meanings are produced, enables the relationship between thought, language, and the world. It 

is the act of forgetting that we are not the source of meanings, that we are merely the support 

for socially constructed representations, that allows us to constitute ourselves as authors of 

“our” sayings (Orlandi, 2005; Brandão, 1999, Pêcheux, 2014). In this sense: 

The great difference between speech and discourse is Pêcheux’s non-subjectivist 

perspective [...]. In this perspective, the subject is not the creator, source, or origin of 

their speech [...], but a support for representations received from the interdiscourse. 

What is presupposed in the concept of speech (freedom of the speaker, creation, 

subjectivity, idealism, etc.) is incompatible with the perspective adopted by Pêcheux 

(Narzetti, 2017, p. 1096). 

Similarly to sayings – which are inscribed in discursive formations to acquire certain 

meanings in given contexts – subjects, considering their imaginary positions in a given context, 

are inscribed in ideological formations, which, in turn, encompass one or more interconnected 

discursive formations (Orlandi, 1987, 2005). Orlandi (2005, pp. 42-43) says: “Words change 

meaning according to the positions of those who employ them. They ‘derive’ their meaning 

from these positions, i.e., in relation to the ideological formations in which these positions are 

inscribed.” For example, the statement that public school working conditions are poor sounds 

different when made by a teacher or the country’s Minister of Education. Not directly because 

of their empirical-social-objective positions, but because of the socially constructed 
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representations of these positions. 

We assume that adopting the notions of AD characterized in the previous paragraphs 

as theoretical-methodological-analytical support implies focusing on the investigation of how 

meanings were produced by certain subjects in a given context, situating their interpretative 

gestures, situating what they said, identifying which ideological formations in which they are 

inscribed, identifying in which discursive formations their sayings are being inscribed, and 

identifying which aspects of the immediate and socio-historical production conditions serve as 

the basis for their representations. 

III. On Data Collection for the Research 

We sketched out answers to the two questions proposed in this paper through the data 

analysis obtained from the application of three questionnaires to Physics education students at 

a Brazilian federal public institution. The first questionnaire was applied in person during the 

first week of classes for these students. The second was applied in person about two years after 

the first, that is, when the students who had answered the first questionnaire were beginning the 

second half of the course. The third was applied remotely (due to the conditions imposed by the 

COVID-19 pandemic) when, according to the course duration (four years), the same students 

were in their final semester, almost four years after the first questionnaire was applied. Since 

the proposal was to follow a process over time, analyzing possible changes, this work is 

configured as a longitudinal study (Hochman et al., 2005). In the case at hand, we followed 

how, in relation to Physics undergraduates, the development of representations that make up 

their professional teaching identities occurred. 

The first questionnaire (Q1) contained ten questions: 1) Did you attend high school in 

a public, private, or both types of schools? 2) Comment on experiences or events (school-related 

or not) that have marked your life so far. 3) Who were the best teachers you ever had? Why do 

you consider them the best? 4) When you were a student, what were your high school Physics 

classes like? 5) Have you ever worked as a teacher? If yes, describe the experience (what subject 

you taught, how you did it, who the students were, how you felt, how the interaction with the 

students was, etc.). If not, do you plan to work as a teacher in the future? Why? 6) In your 

opinion, what are the roles of teachers today? 7) In your opinion, does it make sense to have 

Physics classes in high school? Justify your answer. 8) What factors contributed to your 

enrollment in a Physics Teacher Education Course? 9) In your opinion, what characterizes a 

good Physics teacher? In other words, a good Physics teacher should... 10) Suppose you have 

just been hired to teach Physics in a public school. What would your classes be like? 

The second questionnaire (Q2) had seven questions: 1) In your opinion, what are the 

positive and negative aspects of the course so far? 2) Comment on situations, moments or 

significant events experienced during the course. 3) So far of the course, have you worked as a 

teacher? If so, tell us about it (what subject you taught and how you did it, who the students 
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were, how you felt, how you interacted with the students, etc.). If not, do you want to work as 

a teacher in the future? Why? 4) What were the best classes you had during the course? Why 

do you consider them the best? 5) In your opinion, what should Physics classes be like in high 

school? Justify. 6) Complete the sentence: A good teacher is one who... 7) Suppose a high 

school student asks you: ‘Why and what for do I have to study Physics at school?’. What would 

you answer? 

The third questionnaire (Q3) contained nine questions: 1) You are almost finishing the 

course. In your opinion, what were the positive and negative points of the course? 2) Out of all 

the experiences you had during the course, which ones marked you the most? Why? 3) Have 

you recently worked or are you currently working as a teacher? If so, describe how it was or 

how it is (what subject you taught, how you did it, who the students were, how you felt, how 

the interaction with the students was, etc.). If not, do you plan to work as a teacher in the future? 

Why? 4) In your opinion, what are the characteristics of a good Physics class? 5) What do you 

think is necessary to know to teach a good Physics class? 6) What are or will be your 

characteristics as a teacher (how you will structure and conduct classes, how the relationship 

with students will be, etc.)? 7) As a high school Physics teacher, complete the sentence: “I teach 

Physics so that my students...” 8) Many roles are often attributed to teachers. However, in your 

opinion, which roles should not be the responsibility of teachers? 9) And what, in your opinion, 

should be the roles of teachers? 

In the preparation of the questionnaires, we took into account the methodological 

strategies suggested by Silva and Almeida (2017), who indicated procedures that can maximize 

the quality of research information collected from humans in studies that rely on DA as 

theoretical-methodological support. Specifically, we sought to: i) through the explicitness of 

the research objectives and procedures, invest in the trust relationship with the participants, who 

were our students during the time of their participation in the questionnaires; ii) formulate 

questions with broader statements, centered on the participants’ opinions/conceptions and on 

the report of experiences they had; iii) make it clear that the participants could and should be 

as authentic as possible, especially since their names would never be exposed and because 

participation and the content of their responses had no bearing on grades/approval/failure in 

course components. 

It is worth mentioning that the three questionnaires were developed in the context of a 

broader project focused on investigating the development of aspects that make up teaching 

identity. Thus, in this article, we will analyze the responses obtained in only some of the 

questions proposed in each questionnaire – those that, in our opinion, allow us to outline 

answers to the two research questions explained in the last paragraph of the Introduction. 

In the following section, based on the notions of DA that we described previously, we 

present the analyses developed and transcribe some of the responses obtained. We focus on the 

written productions of a graduate student who answered all three questionnaires and completed 

the course in the four years scheduled, that is, right after her participation in Q3. Unfortunately, 

this is the only case of a student in this class who participated in all three questionnaires and 
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completed the course in the scheduled time. Another student, although he participated in all 

three questionnaires, did not finish the course immediately after participating in Q3. Others 

only participated in two of the three questionnaires. In fact, this proved to be a difficulty for the 

development of a longitudinal study, which, in a way, was already expected, given the high 

dropout rates associated with Physics Teacher Education courses as indicated by studies such 

as Arruda and Ueno (2003), Lima Junior, Ostermann and Rezende (2012), Lima Junior, Silveira 

and Ostermann (2012), Lima and Machado (2014), Oliveira and Silva (2020) and Silva and 

Cabral (2022). 

From now on, we will refer to the undergraduate student whose responses were 

analyzed by the fictitious name of Maria. In the transcriptions made, we maintained the original 

spelling of her responses, including possible errors in the use of the Portuguese language 

[original]. The bold text in her answers was used by us to highlight aspects of interest within 

the scope of this work. 

IV. Results and Analysis 

IV.1 Representations about Physics Classes 

Below are Maria’s written responses to questions 10 and 9 of Q1, regarding how her 

Physics classes would be if she were hired by a public school and what characterizes a good 

Physics teacher: 

I would try to think of a way to present Physics in a way that everyone would be more interested in it, 

to change the students’ perception that Physics only involves doing boring and difficult calculations, as many 

think. 

[...] should invest in classes that move a bit away from theory and focus more on practice, thus making 

students more interested. 

In question 4 of Q1, when asked about her Physics classes as a high school student, 

Maria answered as follows: 

In the first two years, there were several teacher changes, which made it difficult to keep up. But in the 

last year I had a great teacher who made me very interested in the subject. 

Taken together, the responses suggest that in the first two years of high school, Maria’s 

classmates – and even she herself – were not very interested in Physics, especially due to the 

“boring and difficult calculations” and the theoretical focus. This scenario, at least for Maria, 

seems to have changed in the last year of high school, when she claims to have become “very 

interested in the subject.” These experiences lived in Basic Education by the then incoming 

undergraduate student seem to shape her representations of what her classes would be like if 

she were hired as a teacher at that time. Specifically, the mirror effect is evident here: projecting 
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herself as a teacher, Maria indicated that her Physics classes would aim to interest students in 

the subject, just as she was in her last year of high school. Her representations mirror the “great 

teacher” she considered to have had. The responses also provide clues about her representations 

at that time regarding how high school Physics classes should be: with practical activities and 

not just focused on the theories and calculations involved. In Q2, applied halfway through the 

Physics Teacher Education course, about two years after Q1, Maria expressed the following 

when asked how high school Physics classes should be: 

They should be adapted according to the students’ abilities. Other teaching methods should be explored, 

besides the traditional methods. 

Compared to the answers given in Q1, it is interesting to note that the then-student 

maintains in Q2 the defense that Physics classes should involve the use of different approaches. 

Indeed, although it is not clear what she understood by “teaching methods”, it seems that the 

idea continues to be that Physics classes should not be limited to what she considers “traditional 

methods”, based on the presentation of theories and solving exercises involving calculations. 

Also in Q2, Maria wrote the following when asked about the positive aspects of the 

course so far (question 1): 

[...] most teachers care about the students and are always willing to help, besides always approaching 

different ways of applying the content. 

The different approaches brought by the professors to work with Physics content 

converge with one of the aspects that the then-student considered fundamental for high school 

Physics classes: the multiplicity of methods. Thus, it seems evident to us why her 

representations of the Physics Teacher Education course in which she was enrolled included 

this aspect as something positive. 

In the final questionnaire (Q3), answered by the then-student in her last weeks of the 

course, when asked, “In your opinion, what are the characteristics of a good Physics class?”, 

she answered: 

A good Physics class contextualizes the content addressed with the students’ daily lives. Besides 

considering their alternative conceptions to try to modify them. A good Physics class also contextualizes the 

content historically in addition to bringing ways for students to visualize phenomena, such as through experiments, 

videos or simulations. 

Once again, there is a defense of the multiplicity of methods for Physics classes. 

However, in this response, Maria better details what some alternatives to the “traditional 

methods” would be, in her opinion: contextualization with daily life, historical 

contextualization of the content, and the use of experiments, simulators and videos. Thus, her 

representation of what a Physics class should be like now appears to be made up of more 
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objective elements. 

In summary, therefore, throughout the course, the representations of the then-student 

about a Physics class did not change in essence. However, they became more substantiated, 

more consistent with conceptions associated with the field of Physics Education research. The 

indication of the relevance of contextualizing content with the daily lives of students and using 

different resources and teaching strategies relate, respectively, to the concept of scientific 

literacy as described by Santos (2007) and to the pedagogical content knowledge as 

characterized by Shulman (1987). 

What is new in Maria’s response to the final questionnaire is the mention of the 

importance of taking students’ alternative conceptions into account. As we discussed in the 

Introduction to this work, this is a view that, academically, was constructed within the scope of 

the so-called alternative conceptions movement and that, since then, has been widely defended 

by studies in the area of Science Education. 

Thus, at the end of the course, we have evidence to affirm that Maria began to subscribe 

to ideological formations associated with teaching and research in Physics Education, inserting 

herself in these discursive spaces, appropriating what/how is spoken in these spaces. 

Consequently, her statements begin to take up meanings of discursive formations embraced by 

these ideological formations, specifically with regard to the defense that Physics classes involve 

the adoption of diversified approaches, contextualize the content and take into account students’ 

alternative conceptions. This is no longer a somewhat vague defense – as can be inferred from 

her answers in Q1 and Q2 –, with statements that are part of discursive formations associated 

with common sense or that are based on mirroring experiences lived during Basic Education. 

Regarding the conditions of production of Maria’s statements, in her answer to the 

second question of Q3, about the remarkable experiences throughout the course, the then 

undergraduate student offers evidence of factors that contributed to the development of her 

representations about Physics classes: 

Having participated in the Pedagogical Residency, PIBID and having undertaken Scientific Initiation 

were the experiences that most marked me in the course because they were the ones that made me grow the most 

personally and professionally. 

It is worth noting that the Scientific Initiation (SI) project that Maria refers to in her 

response was developed in the area of Physics Education research in her final year of 

Undergraduate studies. 

Another factor that possibly contributed to a greater foundation in Maria’s 

representations about what Physics classes should be like is the fact that from the fifth semester 

of the course (beginning of the second half) there are specific curricular components in the area 

of Physics Education. These components occur in the fifth, sixth, seventh and eighth (last) 

semesters of the course and focus on discussing issues associated with teaching the areas of 

Physics based on the literature in the area of Physics Education research. In this sense, their 
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syllabuses provide, among other things, that undergraduate students come into contact with 

studies on alternative conceptions in the teaching of Physics and on teaching resources and 

strategies – such as the History, Philosophy and Sociology of Science (HPSS) approach, the 

Science, Technology, Society and Environment (CTSE) approach, experimentation, the use of 

computer-based teaching simulations, etc. Therefore, we consider that having had contact with 

and experiencing these possibilities, whether within the scope of PIBID and/or the Pedagogical 

Residency (PR) and/or the SI and/or the curricular components of the course, served as a 

condition for the changes in Maria’s representations about Physics classes, according to the 

analysis of the clues left in her answers throughout the questionnaires. 

 

IV.2 Representations on Physics Education Functions 

In question 7 of Q1, about whether or not it made sense to have Physics classes in high 

school, Maria answered as follows: 

It makes sense because Physics involves the whole world around us, and having a basic understanding 

of it is very important for everyone. 

The defense of the then incoming student regarding the importance of everyone having 

a basic knowledge of Physics, as it would be related to the world we live in, is consistent with 

her representations of how Physics classes should be. It should be noted that in the tenth 

question of Q1, Maria had stated that one of her goals as a Physics teacher was to “change the 

students’ perception that Physics only involves doing boring and difficult calculations”. 

In Q2, administered midway through the course, when asked in the seventh question, 

“Suppose a high school student asks you: ‘Why and what for do I have to study Physics in 

school?’ What would you answer?”, Maria wrote: 

I would answer that Physics is not only found in books, it is everywhere and all the time even in the 

simplest things, so studying it is important both for new technologies and for understanding the world around you. 

The answers given in Q1 and Q2 are essentially consistent: defending that learning 

Physics is important because of its relationship with our world. However, in Q2, Maria explains 

her defense better, indicating that studying Physics helps in understanding the world. 

Additionally, in Q2, Maria indicates that studying Physics would also be relevant for “new 

technologies”. Within the scope of her answer, we consider that she is probably defending the 

idea that learning Physics also enables understanding aspects of the functioning of 

contemporary technological artifacts, such as cell phones, microwave ovens, computed 

tomography scanners, etc. 

In the final questionnaire (Q3), when asked in the seventh question, “As a high school 

Physics teacher, complete the sentence: 'I teach Physics so that my students...'“, Maria 

expressed herself in writing as follows: 
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[…] Can understand the natural phenomena of the world in which they live and learn about science in 

a way that helps them develop critical thinking. 

As she positioned herself as a teacher, the then-student – who at that point was about to 

complete the course – continued to emphasize the understanding of Physics knowledge as 

necessary for comprehending the phenomena that occur in our world. Here, however, Maria’s 

representation regarding the functions of teaching Physics expands, now encompassing the 

belief that scientific knowledge can assist students in developing critical thinking. Even though 

she did not explicitly define what she understood by students with critical thinking, we believe 

it is reasonable to assume that Maria is referring to individuals who can use scientific 

knowledge as one of the sources for evaluating and adopting certain positions in socio-scientific 

discussions – which aligns with the notion of scientific literacy and perspectives such as the 

STSE approach. 

Therefore, her representations about the functions of teaching Physics, although not 

having changed in essence, became more substantiated throughout the course—just as her 

representations about Physics classes did. Her answer in Q3, highlighted previously, gives us 

clues about the value placed on teaching Physics as a mechanism for fostering scientific literacy 

among individuals. As emphasized by Santos (2007), scientific literacy involves understanding 

everyday phenomena, but is not restricted to it. It also implies being able to use this knowledge 

to take a social stance on scientific issues. Thus, we can say that by the end of the course, Maria 

had begun to align herself with ideological formations associated with research in 

Physics/Science education, appropriating the contents/forms related to these discursive spaces. 

Her statements, in turn, began to reflect the meanings of discursive formations embraced by 

these ideological formations. It is enough to note the similarity between Maria’s response in Q3 

and excerpts from the quote by Santos (2007, p. 480) presented in the introduction to this text. 

While the then-student points out the relevance of Physics education so that people “can 

understand the natural phenomena of the world in which they live”, the aforementioned author 

indicates that scientific literacy involves the “understanding of basic principles of everyday 

phenomena”. While Maria responds that she would teach Physics so that students could also 

“learn about science in a way that helps them develop critical thinking”, Santos (2007, p. 480) 

asserts that a scientifically literate person would know how to take a position (a possible 

objective manifestation of critical thinking) “on issues that affect their community in terms of 

science and technology.” 

Again, we consider that the expansion of Maria’s representation regarding the functions 

of teaching Physics probably had as its main production condition the experiences lived by the 

then undergraduate student throughout her initial training, with emphasis on PIBID, PR, SI and 

the specific curricular components of the area of Physics Education, which, as already 

mentioned, are taught from the second half of the course. It is in these components that 

discussions appear in a planned way (in line with their syllabuses) about, among others, 

scientific literacy and the CTSA approach.  
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V. Final considerations 

The analyses we developed in the previous section support considerations presented 

in the literature on teacher education. Specifically, they highlight the dynamic nature of 

professional teacher identity as a complex system of representations, the relevance of pre-

course experiences in shaping these representations, and the influence of the mirror effect on 

them. They also illustrate the importance of the initial teacher education course as the first 

formal moment in which future teachers gain access to the foundations of research in Physics 

education and can experience situations that will produce meanings capable of confronting, 

refining, or strengthening their initial representations related to teaching. In the context of this 

formative stage, we emphasize participation in projects (such as PIBID, PR, and SI) and the 

curricular components associated with the field of Physics education as significant areas for the 

development of what Shulman (1987) called pedagogical content knowledge – the knowledge 

about the possibilities for addressing specific Physics content and promoting its learning. 

We observed that Maria’s representations, the then-student whose answers we 

analyzed in this work, did not change drastically throughout the teacher education course. In 

fact, the changes were subtle and more noticeable in the final questionnaire, answered shortly 

before the end of the course. Regarding Physics classes and the role of Physics in student 

education, her defense of the multiplicity of methods and the perspective of teaching aimed at 

scientific literacy became more consolidated, deepened, and gained clearer contours. Therefore, 

we consider it valid to assert that the initial teacher education course enabled the then-student 

to engage with other ideological formations, which, in turn, allowed her statements to align 

with other discursive formations – those associated with teaching and the academic literature 

in the field of Physics/Science education. 

Based on studies on professional teacher identity cited in the introduction, we consider 

that the representations that constitute professional identity directly influence practical teaching 

performance. In this sense, the tendency is that Maria’s effective performance in teaching 

Physics will be consistent with the representations she expressed throughout our research. This 

is a tendency and not a certainty, as professional teacher identity is dynamic. Additionally, this 

consistency depends on factors such as the school’s approach, the degree of autonomy of the 

school’s teachers, the need or not to follow a textbook or workbook, etc. 

Finally, we point out as future research perspectives the expansion of the focus on 

teachers’ representations over longer periods, following them from the beginning of the initial 

teacher education course to the “maturity” period in their careers, and the extension of 

longitudinal analyses, such as the one developed here, to students from other teacher education 

programs, whether in Physics or other fields. Studies that analyze the possible implications for 

the construction of professional teaching identities of highly controversial documents – both in 

the political and academic spheres –, such as the National Common Curricular Base (BNCC) 

and the National Common Base for the training of basic education teachers (BNC-teacher 

training), also emerge as challenging opportunities to be faced.  



                                                Caderno Brasileiro de Ensino de Física, v. 41, n. 2, p. 318-336, ago. 2024.    332 

References 

ARRUDA, S. M.; UENO, M. H. Sobre o ingresso, desistência e permanência no curso de Física 

da Universidade Estadual de Londrina: Algumas reflexões. Ciência & Educação, Bauru, v. 9, 

n. 2, p. 159-175, 2003. Disponível em:  

http://www.scielo.br/pdf/ciedu/v9n2/02.pdf.  Acesso em: 14 mar. 2024. 

 

BERTOLDI, A. Alfabetização científica versus letramento científico: um problema de 

denominação ou uma diferença conceitual? Revista Brasileira de Educação, Rio de Janeiro, 

v. 25, e250036, 2020. Disponível em: 

https://www.scielo.br/j/rbedu/a/zwmkblpy9cwkrh9pvffryjb/abstract/?lang=pt. Acesso em: 25 

mar. 2024. 

 

BORGES, O. Formação inicial de professores de Física: Formar mais! Formar melhor! Revista 

Brasileira de Ensino de Física, São Paulo, v. 28, N. 2, P. 135-142, 2006. Disponível em: 

https://www.scielo.br/j/rbef/a/clsqgynrvq5cwctkvqgt6mv/?format=pdf&lang=pt. Acesso em: 

26 abr. 2023. 

 

BOZELLI, F. C.; NARDI. R. Saberes docentes mobilizados por futuros professores de física 

em processos interativos discursivos. Alexandria: Revista de Educação em Ciência e 

Tecnologia, Florianópolis, v. 5, n. 2, p. 125-150, 2012. Disponível em:  

https://periodicos.ufsc.br/index.php/alexandria/article/view/37717/28891. Acesso em: 26 abr. 

2023. 

 

BRANDÃO, H. H. N. Introdução à análise do discurso. Campinas: Editora da Unicamp, 

1999. 

 

BRASIL, L. L. Michel Pêcheux e a teoria da análise de discurso: Desdobramentos importantes 

para a compreensão de uma tipologia discursiva. Linguagem – Estudos e Pesquisas, Catalão, 

v. 15, n. 1, p. 171-182, 2011. Disponível em:  

https://periodicos.ufcat.edu.br/lep/article/view/32465/17293. Acesso em: 26 abr. 2023. 

 

CHASSOT, A. Alfabetização científica: questões e desafios para a educação. 7. ed. Ijuí: 

Editora Unijuí, 2016. 

 

COLDRON, J.; SMITH, R. Active location in teachers' construction of their professional 

identities. Journal of Curriculum Studies, [s. l.], v. 31, n. 6, p. 711-726, 1999. Disponível em: 

https://www.tandfonline.com/doi/abs/10.1080/002202799182954. Acesso em: 26 abr. 2023. 

 

http://www.scielo.br/pdf/ciedu/v9n2/02.pdf
https://www.scielo.br/j/rbedu/a/zWmkbLPy9cwKRh9pvFfryJb/abstract/?lang=pt
https://www.scielo.br/j/rbef/a/cLsQgYnRVq5cwcTkvqGT6Mv/?format=pdf&lang=pt
https://periodicos.ufsc.br/index.php/alexandria/article/view/37717/28891
https://periodicos.ufcat.edu.br/lep/article/view/32465/17293
https://www.tandfonline.com/doi/abs/10.1080/002202799182954


Silva, A. C. da     333 

FREITAS, D.; VILLANI, A. Formação De Professores De Ciências: Um Desafio Sem Limites. 

Investigações Em Ensino De Ciências, Porto Alegre, v. 7, n. 3, p. 215-230, 2002. Disponível 

em: https://ienci.if.ufrgs.br/index.php/ienci/article/view/559/351. Acesso em: 26 abr. 2023. 

 

GRAVINA, M. H.; BUCHWEITZ, B. Mudanças nas concepções alternativas de estudantes 

relacionadas com eletricidade. Revista Brasileira de Ensino de Física, São Paulo, v. 16, n. 1-

4, p. 110-119, 1994. Disponível em: https://www.sbfisica.org.br/rbef/pdf/vol16a11.pdf. Acesso 

em: 26 mar. 2024. 

 

HOCHMAN, B.; NAHAS, F. X.; OLIVEIRA FILHO, R. S.; FERREIRA, L. M. Desenhos de 

pesquisa. Acta Cirúrgica Brasileira, São Paulo, v. 20, n. 2, p. 2-9, 2005. Disponível em: 

https://www.scielo.br/j/acb/a/bhwp75q7gymj5crdqsxtqbj/abstract/?lang=pt. Acesso em: 26 

abr. 2023. 

 

LAMOTE, C.; ENGELS, N. The development of student teachers’ professional identity. 

European Journal of Teacher Education, [s. l.], v. 33, n. 1, p. 3-18, 2010. Disponível em: 

https://www.tandfonline.com/doi/full/10.1080/02619760903457735. Acesso em: 26 abr. 2023. 

 

LANGHI, R.; NARDI, R. Interpretando reflexões de futuros professores de Física sobre sua 

prática profissional durante a formação inicial: a busca pela construção da autonomia docente. 

Investigações em Ensino de Ciências, Porto Alegre, v. 16, n. 3, p. 403-424, 2011. Disponível 

em: https://ienci.if.ufrgs.br/index.php/ienci/article/view/218/151. Acesso em: 26 abr. 2023. 

 

LANGHI, R.; NARDI, R. Trajetórias formativas docentes: buscando aproximações na 

bibliografia sobre formação de professores. Alexandria: Revista de Educação em Ciência e 

Tecnologia, Florianópolis, v. 5, n. 2, p. 7-28, 2012. Disponível em: 

https://periodicos.ufsc.br/index.php/alexandria/article/view/37710/28885. Acesso em: 26 abr. 

2023. 

 

LIMA JUNIOR, P.; OSTERMANN, F.; REZENDE, F. Análise dos condicionantes sociais da 

evasão e retenção em cursos de graduação em Física à luz da sociologia de Bourdieu. Revista 

Brasileira de Pesquisa em Educação em Ciências, Belo Horizonte, v. 12, n. 1, p. 37-60, 

jan./abr. 2012. Disponível em: http://www.scielo.br/pdf/epec/v15n1/1983-2117-epec-15-01-

00113.pdf. Acesso em: 13 mar. 2024. 

 

LIMA JUNIOR, P.; SILVEIRA, F. L.; OSTERMANN, F. Análise de sobrevivência aplicada 

ao estudo do fluxo escolar nos cursos de graduação em Física: um exemplo de uma universidade 

brasileira. Revista Brasileira de Ensino Física, São Paulo, v. 34, n. 1, p. 1-10, jan./mar. 2012. 

Disponível em: http://www.scielo.br/pdf/rbef/v34n1/v34n1a14.pdf. Acesso em: 13 mar. 2024. 

 

https://ienci.if.ufrgs.br/index.php/ienci/article/view/559/351
https://www.sbfisica.org.br/rbef/pdf/vol16a11.pdf
https://www.scielo.br/j/acb/a/bHwp75Q7GYmj5CRdqsXtqbj/abstract/?lang=pt
https://www.tandfonline.com/doi/full/10.1080/02619760903457735
https://ienci.if.ufrgs.br/index.php/ienci/article/view/218/151
https://periodicos.ufsc.br/index.php/alexandria/article/view/37710/28885
http://www.scielo.br/pdf/epec/v15n1/1983-2117-epec-15-01-00113.pdf
http://www.scielo.br/pdf/epec/v15n1/1983-2117-epec-15-01-00113.pdf
http://www.scielo.br/pdf/rbef/v34n1/v34n1a14.pdf


                                                Caderno Brasileiro de Ensino de Física, v. 41, n. 2, p. 318-336, ago. 2024.    334 

LIMA, E.; MACHADO, L. A Evasão discente nos cursos de licenciatura da Universidade 

Federal de Minas Gerais. Educação Unisinos, São Leopoldo (RS), v. 18, n. 2, p. 121-129, 

2014. Disponível em: 

https://revistas.unisinos.br/index.php/educacao/article/view/edu.2014.182.02/4227. Acesso 

em: 13 mar. 2024. 

 

MARANDINO, M. A prática de ensino nas licenciaturas e a pesquisa em ensino de Ciências: 

Questões Atuais. Caderno Brasileiro de Ensino de Física, Florianópolis, v. 20, n. 2, p. 168-

193, 2003. Disponível em: https://periodicos.ufsc.br/index.php/fisica/article/view/6544/6034. 

Acesso em: 26 abr. 2023. 

 

MORTIMER, E. F. Conceptual change or conceptual profile change? Science & Education, 

[s. l.], v. 4, p. 267-285, 1995. Disponível em:  

https://link.springer.com/article/10.1007/bf00486624. Acesso em: 28 mar. 2024. 

 

NARZETTI, C. N. P. Ferdinand de Saussure e a produção do objeto da análise do discurso. 

Gragoatá, Niterói, v. 22, n. 44, p. 1087-1102, set.-dez. 2017. Disponível em: 

https://periodicos.uff.br/gragoata/article/view/33550. Acesso em: 26 mar. 2024. 

 

OLIVEIRA, V. A.; SILVA, A. C. Uma revisão da literatura sobre a evasão discente nos cursos 

de licenciatura em Física. Ensaio: Pesquisa em Educação em Ciências, Belo Horizonte, v. 

22, p. 1-25, 2020. Disponível em:  

https://www.scielo.br/j/epec/a/hv5rxtsxxfggtpcnqvzhpvd/abstract/?lang=pt. Acesso em: 14 

mar. 2024. 

ORLANDI, E. P. A Linguagem E Seu Funcionamento: As formas do discurso. São Paulo: 

Pontes, 1987. 

 

ORLANDI, E. P. Análise de Discurso: Princípios & procedimentos. 6. ed. Campinas: Pontes, 

2005. 

 

ORLANDI, E. P. O que é linguística. 5. ed. São Paulo: Brasiliense, 1992. 

 

PÊCHEUX, M. Análise automática do discurso. In: GADET, F.; HAK, T. (Org.). Por uma 

análise automática do discurso: uma introdução à obra de Michel Pêcheux. Tradução: Eni 

Puccinelli Orlandi. 5. ed. Campinas: Editora da Unicamp, 2014. 

 

POSNER, G. J.; STRIKE, K. A.; HEWSON, P. W.; GERTZOG, W. A. Accommodation of a 

scientific conception: toward a theory of conceptual change. Science Education, [s. l.], v. 66, 

n. 2, p. 211-227, 1982. Disponível em:  

https://onlinelibrary.wiley.com/doi/10.1002/sce.3730660207. Acesso em: 28 mar. 2024. 

https://revistas.unisinos.br/index.php/educacao/article/view/edu.2014.182.02/4227
https://periodicos.ufsc.br/index.php/fisica/article/view/6544/6034
https://link.springer.com/article/10.1007/BF00486624
https://periodicos.uff.br/gragoata/article/view/33550
https://www.scielo.br/j/epec/a/HV5RXtsXxfGGtpcnqVZHpvd/abstract/?lang=pt
https://onlinelibrary.wiley.com/doi/10.1002/sce.3730660207


Silva, A. C. da     335 

 

QUADROS, A. L.; CARVALHO, E.; COELHO, F. S.; SALVIANO, L.; GOMES, M. F. P. A.; 

MENDONÇA, P. C.; BARBOSA, R. K. Os professores que tivemos e a formação da nossa 

identidade como docentes: um encontro com nossa memória. Ensaio: Pesquisa em Educação 

em Ciências, Belo Horizonte, v. 7, n. 1, p. 4-11, 2005. Disponível em: 

https://www.scielo.br/j/epec/a/qqnfy5rjcmzpcnyqlymrrpm/?lang=pt. Acesso em: 26 abr. 2023. 

 

SANTOS, W. L. P. Educação científica na perspectiva de letramento como prática social: 

funções, princípios e desafios. Revista Brasileira de Educação, Rio de Janeiro, v. 12, n. 36, 

p. 474-492, 2007. Disponível em:  

https://www.scielo.br/j/rbedu/a/c58zmt5jwnngr5dmkrddptn/?lang=pt&format=pdf. Acesso 

em: 25 mar. 2024. 

 

SASSERON, L. H. Alfabetização científica, ensino por investigação e argumentação: relações 

entre ciências da natureza e escola. Ensaio: Pesquisa em Educação em Ciências, Belo 

Horizonte, v. 17, n. especial, p. 49-67, 2015. Disponível em:  

https://www.scielo.br/j/epec/a/k556lc5v7lnh8qcckbttmcq/?lang=pt&format=pdf. Acesso em: 

26 abr. 2023. 

 

SHULMAN, L. S. Knowledge and teaching: foundations of the new reform. Harvard 

Educational Review, Cambridge, v. 57, n. 1, p. 1-21, 1987. 

 

SILVA, A. C.; ALMEIDA, M. J. P. M. Estratégias para a coleta de informações numa pesquisa 

com apoio teórico-metodológico na análise de discurso. Revista Brasileira de Pesquisa em 

Educação em Ciências, Belo Horizonte, v. 17, n. 3, p. 883-902, 2017. Disponível em: 

https://periodicos.ufmg.br/index.php/rbpec/article/view/4618. Acesso em: 26 abr. 2023. 

 

SILVA, A. C.; CABRAL, T. C. A visão de matriculados sobre a evasão num curso de 

licenciatura em Física. Pró-Posições, Campinas, v. 33, p. e20200046-27, 2022. Disponível em: 

https://www.scielo.br/j/pp/a/zzptdrcb8r9dqrw3zdcbw9h/. Acesso em: 14 mar. 2024. 

 

SOARES, M. Letramento: Um tema em três gêneros. Belo Horizonte: Autêntica, 1998. 

 

TOTI, F. A.; PIERSON, A. H. C. Compreensões sobre o processo de formação para a docência: 

concepções de bacharéis e licenciandos sobre a licenciatura em Física. Caderno Brasileiro de 

Ensino de Física, Florianópolis, v. 29, n. 3, p. 1074-1107, 2012. Disponível em: 

https://periodicos.ufsc.br/index.php/fisica/article/view/2175-7941.2012v29n3p1074/ 23610. 

Acesso em: 26 abr. 2023. 

 

https://www.scielo.br/j/epec/a/QQnfy5rjCMZPcnYqLymrRpm/?lang=pt
https://www.scielo.br/j/rbedu/a/C58ZMt5JwnNGr5dMkrDDPTN/?lang=pt&format=pdf
https://www.scielo.br/j/epec/a/K556Lc5V7Lnh8QcckBTTMcq/?lang=pt&format=pdf
https://periodicos.ufmg.br/index.php/rbpec/article/view/4618
https://www.scielo.br/j/pp/a/zZPTdrcB8R9DqrW3Zdcbw9h/
https://periodicos.ufsc.br/index.php/fisica/article/view/2175-7941.2012v29n3p1074/%2023610


                                                Caderno Brasileiro de Ensino de Física, v. 41, n. 2, p. 318-336, ago. 2024.    336 

VIEIRA, R. D.; MELO, V. F.; BERNARDO, J. R. R. Os procedimentos discursivos didáticos 

como saberes experienciais exemplares de um formador de professores de Física. Caderno 

Brasileiro de Ensino de Física, Florianópolis, v. 31, n. 2, p. 289-305, 2014. Disponível em: 

https://periodicos.ufsc.br/index.php/fisica/article/view/2175-7941.2014v31n2p289/27319. 

Acesso em: 26 abr. 2023. 

 

ZIMMERMANN, E.; BERTANI, J. A. Um novo olhar sobre os cursos de formação de 

professores. Caderno Brasileiro de Ensino de Física, v. 20, n. 1, p. 43-62, 2003. Disponível 

em: https://periodicos.ufsc.br/index.php/fisica/article/view/6563/6047. Acesso em: 26 abr. 

2023.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Direito Autoral E Licença De Uso: Este Artigo Está Licenciado Sob Uma Licença Creative Commons 

https://periodicos.ufsc.br/index.php/fisica/article/view/2175-7941.2014v31n2p289/27319
https://periodicos.ufsc.br/index.php/fisica/article/view/6563/6047
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

