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Abstract

The objective of this study was to present the elements that graduands (prospective graduates) and
dropouts (former students who dropped out) of public Physics teacher education programs in Pernambuco
constructed in relation to knowledge of physics and how this construction determined their persistence
in or departure from the program. Bernard Charlot's notion of relationship to knowledge served as
the theoretical framework. Participants in this research were graduands and former students from
the programs investigated. Data were collected via questionnaire, and responses were analyzed using
Discursive Textual Analysis. The most prominent elements in the responses related to identification with
physics, relationships with program faculty, and receipt of scholarships, which enable full dedication to
the program. The study provides a current overview of student retention and dropout in Physics teacher
education programs in Pernambuco, with potential extension to other programs. The findings may aid
in the early identification of risks for program dropout.

Keywords: Physics teacher training; graduates; dropouts; relationship to knowledge; associated factors.

Resumo

Este estudo tem como objetivo apresentar os elementos que os concluintes e os evadidos dos cursos
publicos de Licenciaturas em Fisica de Pernambuco construiram com a Fisica e como essa construgao
foi determinante para permanecer ou abandonar o curso. Como base teérica utilizou-se a nocdo da
relacdo ao saber de Bernard Charlot. Participaram desta investigacdo concluintes e ex-licenciandos dos
cursos investigados. Os dados foram coletados por meio de questionario e as respostas obtidas foram
analisadas utilizando a Analise Textual discursiva de Morais e Galiazzi. Os elementos mais presentes nas
respostas estavam relacionados a identificacdo com a Fisica, ao relacionamento com docentes do curso
e ao recebimento de bolsas, o que permite dedicacao total ao curso. Apresenta-se um panorama atual
sobre a permanéncia e sobre o abandono das Licenciaturas em Fisica de Pernambuco, permitindo ser
estendido a outros cursos. Os achados podem contribuir para identificar as possibilidades de abandono
do curso antecipadamente.

Palavras-chave: formac¢do de professores de Fisica; concluintes; evadidos; relacdo ao saber; fatores
associados.

INTRODUCTION

The most recent Higher Education Census from the National Institute for Educational Studies
and Research Anisio Teixeira (Inep) indicates that 85 Physics teachers graduated from seven
public higher education institutions offering face-to-face Physics teacher education programs
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in the state of Pernambuco (Instituto Nacional de Estudos e Pesquisas Educacionais Anisio
Teixeira, 2023).

According to Inep (Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira,
2023), Physics teacher education programs exhibited the highest cumulative dropout rate
among all teacher education programs: 73%. This situation, combined with one of the lowest
enrollment rates in teacher preparation fields in Brazil, depicts a scenario of shortage in
qualified Physics teachers in basic education (Nascimento, 2020).

The shortage of Physics teachers in basic education has been attributed in the literature to
student dropout (Barbosa; Fraga; Lima Junior, 2023; Ribeiro, 2015). These studies identify
multiple causes for student dropout from Physics teacher education programs, thereby
contributing to these statistics. Among these causes are lack of identification with the program,
financial difficulties, devaluation of the teaching profession, and inadequate institutional support.

In addition to the previously mentioned factors, elements related to motivation (or demotivation)
to continue studying are also evident. Although individual student aptitude may be emphasized,
a desire to become a teacher can also be identified, often fostered by an influential teacher,
positive relationships with faculty in the field, or personal identification as a Physics teacher—
elements that, when absent, can influence the decision to persist in the program.

The relationship that the Physics teacher education student establishes with knowledge of
physics and with teaching—which may be robust or fragile—represents one factor that can
lead students to persist until program completion or to drop out, thereby contributing to
dropout statistics (Simdes, 2018).

Given the foregoing, this study aims to examine the elements that graduands (prospective
graduates) and dropouts (former students who dropped out) from public face-to-face Physics
teacher education programs in Pernambuco constructed in relation to knowledge of physics
and how this construction determined persistence until program completion or dropping out.

Aligned with the difficulties identified in the literature and recognizing that these are connected
to the individual's relationships with faculty and with the program or institution, the notion of
relationship to knowledge is considered capable of providing a framework for understanding
student retention or dropout in Physics teacher education programs, as it examines the
subject’s relationships with oneself, with others, and with the world when faced with the
requirement to learn.

The following section presents information on the initial preparation of Physics teachers and
the conceptual foundations of the notion of relationship to knowledge.

THEORETICAL FRAMEWORK

This chapter examines the initial preparation of Physics teachers, emphasizing factors that
influence student retention or dropout in Physics teacher education programs. Drawing
on a review of recent studies, it presents individual, institutional, and contextual factors
affecting this educational trajectory, including identification with the program, curricular
structure, relationships with faculty, and learning difficulties stemming from Basic Education.
Furthermore, the chapter seeks to enhance understanding of these phenomena through
Bernard Charlot's notion of relationship to knowledge, by analyzing the epistemic, identity,
and social dimensions that structure the individual's bond with knowledge.

Elements that may influence persistence or dropout in physics teacher education programs
for preservice teachers

Dropout from Physics teacher education programs has raised considerable concern among
researchers in teacher preparation, given the excessively high dropout rates in these programs
(Azevedo, 2019; Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira, 2023;
Vizzotto, 2021). These programs have consistently produced among the fewest graduates
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and contribute to a substantial number of underqualified Physics teachers in basic education
(Nascimento, 2020).

According to Schwerz et al. (2020), physics is the only curricular component in basic education
with a teacher shortage in every Brazilian state; given the Higher Education Census data
indicating only 85 Physics teachers graduated statewide in that year (Instituto Nacional de
Estudos e Pesquisas Educacionais Anisio Teixeira, 2023), the shortage is unlikely to be resolved
in the near future.

The widespread scarcity of Physics teachers, not limited to any single state or region, has
prompted interest in understanding why students drop out in these programs. In a recent
study on dropout and retention in higher education programs, Silva and Cavalcanti (2024a)
found that factors influencing a student’s decision to persist or drop out relate to the individual
student, the program or institution, and external factors (Hashimoto; Magnoni; Capellini, 2024).

Factors associated with personal abilities and program identification constitute the primary
causes of dropout or persistence in undergraduate programs. An ill-informed choice of higher
education program, without due consideration of students’ aptitudes, can elevate program
dropout rates (Chiarino et al., 2024; Lima; Oliveira, 2024).

Once the chosen higher education program has commenced, instructional methods employed
in certain courses and by certain faculty may discourage students during their educational
trajectory. Receiving preparation within the program that fails to align with personal
expectations or labor market demands may prompt the decision to drop out.

Regarding the curriculum, Silva and Cavalcanti (2024b) examined the curricula of Physics
teacher education programs in Pernambuco and found extensive prerequisite networks among
courses. Highly rigid curricula with numerous prerequisites can impede student progress and
hinder program completion.

Another factor influencing the decision to persist or drop out is the relationship with program
faculty. Chiarino et al. (2024) note that interpersonal difficulties with faculty receive limited
attention in teacher preparation research, despite frequently emerging as a cause when
students report reasons for university dropout.

An additional factor identified in studies on dropout and retention in Physics teacher education
programs involves learning deficits stemming from basic education. Difficulties with specific
content can lead to course failures and subsequent program dropout, particularly during
the first year when dropout rates are substantially higher (Espinosa et al., 2023; Lima;
Oliveira, 2024; Palomino; Ortega, 2023; Vizzotto, 2021). According to these authors, students
experiencing such difficulties often lack confidence in their abilities and conclude that the
program is not suited to them, leading to dropout.

In contrast, students who demonstrate strong academic performance exhibit high self-efficacy
beliefs regarding successful completion of academic tasks. Chiarino et al. (2024) indicate that
belief in one’s capacity to execute tasks exerts a positive psychological effect on students. These
beliefs, the authors argue, enable Physics teacher education students to persist despite challenges.

Generally, students in Physics teacher education programs—like those in teacher preparation
programs overall—come from low-income families (Hashimoto; Magnoni; Capellini, 2024;
Palomino; Ortega, 2023; Ribeiro, 2015; Schwerz et al., 2020). For these students, scholarship
receipt is a critical factor for retention. Students who receive such support can devote
themselves fully to the program, including greater time spentin the institutional environment,
thereby improving conditions for persistence and eliminating the need to choose between
employment and studies (Charlot, 2021; Chiarino et al., 2024; Palomino; Ortega, 2023).

The factors identified thus far can influence students’ decisions, but individually, they typically
exert limited influence. Silva and Cavalcanti (2024a) emphasize that decision-making typically
results from multiple interacting factors that, in combination, exert greater influence than
any single factor alone, rendering the multifactorial process.

The notion of relationship to knowledge is considered useful for better understanding decisions
to drop out or persist in Physics teacher education programs, as it examines the individual’s
relationships with oneself, with others, and with the world—elements previously identified
in the context of dropout and retention.
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Relationship to knowledge: core concepts

Bernard Charlot and the ESCOL' (Education, socialization, and local communities; Department
of Education Sciences of the University of Paris VIII, Saint Denis) research group began with
the academic underachievement of children from working-class backgrounds, seeking
explanations beyond conventional views and proposing that discussions should focus not on
school success or failure per se, but on situations leading to one outcome or the other. Bernard
Charlot provided interpretations of analyses framed in terms of relationship to knowledge?.

Charlot (2000) asserts that individuals face the requirement to learn, and this learning entails
the relationships they maintain with others, with themselves, and with knowledge itself.
According to the author, “[...] the relationship to knowledge is the (organized) set of relations
that a subject maintains with everything related to ‘learning’ and knowledge” (Charlot, 2000,
p. 80). These relationships manifest in the epistemic, identity, and social dimensions.

For Charlot (2000), the epistemic relationship to knowledge involves the appropriation of
knowledge by individuals—the transition from non-possession to possession of specific
knowledge—constituting a pursuit of knowledge (Simdes; Custodio, 2020). This dimension views
knowledge as “[...] an object of the world to be appropriated and understood” (Lima et al., 2019,
p. 168). The epistemic dimension frames learning as an individual appropriation of knowledge,
rather than a collective process. The mechanisms that each student in Physics teacher education
programs employs to appropriate knowledge of physics fall within this dimension.

The identity relationship to knowledge pertains to the individual's identity and the personal
meaning ascribed to knowledge, rooted in their history and desires. For Charlot (2000, p. 72),
the identity relationship links “[...] to their conception of life, to their relations with others,
to the image they have of themselves and to the one they want to give to themselves and to
others”. The identity dimension positions knowledge as an object of desire that arouses the
individual's interest and mobilizes them in its pursuit (Lima et al., 2019).

The image that individuals wish to project of themselves relates to the sense of belonging
to a community possessing specific knowledge. Comprehending physics concepts, solving
related problems, and achieving strong exam performance are factors that validate this sense
of belonging and reinforce the relationship to knowledge in physics.

Every individual is born into a social context and occupies a position within their family unit,
which establishes the social relationship to knowledge. Subsequently, colleagues and teachers
will join the others, strengthening the network of relations to knowledge, as they share with
this subject the world and its knowledge in everyday experiences (Charlot, 2000). Thus, the
relationship to knowledge is both social and collective, yet simultaneously individual and unique.
For Lima et al. (2019, p. 171), “[...] learning involves an indissociable relation that is, at the
same time, of the one who learns with what they learn and with themselves.”

In the context of this study, where physics serves as the curricular component, comprehending
its concepts constitutes appropriation of this knowledge. Experiencing mastery of knowledge
leads individuals to feel competent, thereby reinforcing the identity relationship to knowledge
and enhancing their sense of capability.

The decision to persist or drop out in Physics teacher education programs is associated with
elements of the relationship to knowledge framework, including program identification, desire
to appropriate knowledge of physics, and interactions with peers and faculty.

The following section describes the methodological approach adopted in this investigation.

METHODOLOGY

Considering that the starting point of scientific work is the problem (Charlot, 2021, p. 3), this
study seeks to identify the elements that graduands (prospective graduates) and dropouts

! Education, socialization, and local communities; Department of Education Sciences of the University of Paris
VIII, Saint Denis.

2 Bernard Charlot uses the term “relationship with knowledge,” but the research group to which the authors of
this study belong uses the term “relationship to knowledge,” believing it to be a more accurate translation of
the original term rapport au savoir.
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(former students who dropped out) from Physics teacher education programs in Pernambuco
constructed in relation to knowledge of physics and how these constructions influenced
persistence until program completion or dropout. These elements are expected to elucidate
the reasons underlying the low annual completion rates in these programs (Instituto Nacional
de Estudos e Pesquisas Educacionais Anisio Teixeira, 2023).

The research targeted two distinct groups: graduands from the seven public Physics teacher
education programs in Pernambuco and former students who permanently dropped out of
these programs—regardless of the year or semester of dropout—thus contributing to dropout
statistics (Moraes, 2020; Silva; Cavalcanti, 2024a).

Questionnaires were selected as the data collection instrument, given the geographic
dispersion and availability of participants. Separate questionnaires were developed, with
substantial overlap in items to accommodate the specific characteristics of each group. The
guestionnaires were administered via Google Forms and underwent content validation by
researchers in education and members of the authors’ research group of this article.

Following necessary revisions, the questionnaires were distributed after approval by the
Research Ethics Committee on Human Subjects at UFRPE (protocol number 7.079.442), in
compliance with Resolution No. 466/2012 of the National Health Council (CNS). All data were
collected only after participants provided informed consent via the Free and Informed Consent
Form (TCLE), which detailed the study procedures.

A total of 61 questionnaires were completed by graduands of Physics teacher education
programs in Pernambuco—specifically, students in their final year, scheduled to complete
the program in the second semester of 2024 or the first semester of 2025. Contact with these
students was facilitated through the academic directory (DA) and/or program coordinators.

Regarding dropouts, recruitment efforts extended beyond academic directories and program
coordinators, enlisting assistance from classmates who maintained contact with former
students. Social media platforms (Instagram, Facebook, WhatsApp) and email were also utilized.
The questionnaire link was distributed to former students via these channels or intermediaries.

The link was sent to approximately 120 former students. No temporal restriction was applied,
given the substantial challenges in contacting individuals who had already dropped out.
Fourteen responses were received, representing approximately 12% of distributed links.
Although this response rate is low, it is comparable to rates reported in similar studies targeting
dropout populations, such as Simd&es (2018).

Data collection occurred between October 2024 and February 2025. To prevent duplicate
submissions, Google Forms was configured to allow only one response per email address.
Inclusion criteria were: anticipated graduation in the second semester of 2024 or first semester
of 2025, or permanent program dropout. Exclusion criteria comprised incomplete responses
(more than 20% of items blank). Sixty-one valid responses were obtained from graduands.

Each questionnaire consisted of 25 closed-ended questions, 3 open-ended questions, and
2 Likert-scale items, structured in three sections: (1) socioeconomic profile; (2) academic
trajectory; (3) relationship with the program. The questionnaire format was selected due to
participant geographic dispersion, ease of access via mobile devices, and its effectiveness in
capturing individual perceptions in a standardized manner. Instrument validation involved
content validation by four researchers in education and teaching, who assessed item clarity,
relevance, and internal coherence, leading to semantic revisions and question reorganization.
The questionnaires aimed to examine relationships constructed by graduands and dropouts with
knowledge of physics, the program, the institution, peers, and faculty, and to determine whether
robust relationships to knowledge facilitate retention while fragile ones promote dropout.
Questions were organized into sections targeting socioeconomic and academic profile
elements. The socioeconomic profile for both groups— graduands and dropouts—was
developed through items addressing gender, age, parental status, housing situation, primary
financial supporter, parental education, scholarship receipt, and current occupation.
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The academic profile was constructed using broader items including the type of basic education
attended, motivation (or demotivation) for physics classes at basic and higher education levels,
choice of physics teacher education program, academic performance in the program, and
interpersonal relationship with peers.

The primary distinction between the two questionnaires centered on factors influencing
persistence or dropout. For dropouts, addressed items included the extent to which the program
failed to meet expectations, years of entry and dropout from the Physics teacher education
program, enrollment in another program, and specific circumstances prompting dropout.
Analysis of responses to open-ended questions was conducted manually using Discursive
Textual Analysis (DTA) as described by Moraes and Galiazzi (2007), a method designed to
generate new understandings of a phenomenon under investigation. This analytic approach
involves three sequential stages: decomposition of texts (the research corpus comprising
participants’ open responses), identification of similarities among the resulting units, and
synthesis of emergent insights. These stages are termed unitarization, categorization,
and metatext production, respectively (Moraes; Galiazzi, 2007). In the unitarization and
categorization stages, elements of Charlot's (2000) relationship to knowledge framework
were identified across the epistemic, identity, and social dimensions. In the metatext stage,
interpretive texts were developed for each participant group, presenting research findings
from the investigators’ perspective.

DTA was deemed appropriate because it facilitates the emergence of insights into students’
relationships to knowledge—a subjective, complex, and non-quantifiable phenomenon. This
approach prioritizes interpretation of participant-attributed meanings, aligning closely with
the study’s objectives.

Responses from graduands were coded as EC followed by sequential numbers from 01 to
61 to maintain participant confidentiality. Responses from dropouts were coded as ESE
followed by numbers from 01 to 14. Open-ended questions were designated PA1 and PA2,
corresponding to open questions 1 and 2, respectively. For example, ECOTPA1 denotes the
response provided by graduand 01 to open question 1.

A key methodological limitation was the low response rate among dropouts, attributable to
challenges in contacting individuals after dropout.

The following section presents the results and discussion of this study’s findings.

RESULTS AND DISCUSSION

This section presents results from questionnaires completed by graduands (prospective graduates)
scheduled for the second semester of 2024 or first semester of 2025 and by dropouts (former
students who dropped out) from public Physics teacher education programs in Pernambuco.

Investigated locations

Pernambuco hosts seven Physics teacher education programs offered by public federal higher
education institutions, all in face-to-face format. These programs are distributed across the
state capital (2), agreste region (2), and sertdo (3), with roughly equal enrollment numbers.

Graduands

Sixty-one questionnaires were completed by graduands from Physics teacher education
programs in Pernambuco. Of these participants, 34.4% were enrolled in the metropolitan
region, 29.5% in the agreste, and 36.1% in the sertdo. Female participants comprised 20.9%
of the sample, with males predominant at 79.1%—consistent with findings from Moraes
(2020) and Sim&es (2018).

Most participants (66%) were aged 22-25 years. Eighty-five percent (85%) reported having no
children, and 35 of 61 lived with their parents. Despite this living arrangement, approximately
half contributed to household expenses—a pattern also documented by Moraes (2020) and
Simdes (2018).
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Most participants' mothers had completed high school, whereas most fathers had incomplete basic
education. Most graduands were the firstin their family to pursue higher education (Azevedo, 2019).

Table 1 presents the characteristics of the likely graduates.

Table 1. Socioeconomic characteristics of graduands (prospective graduates) of Physics teacher education
programs in Pernambuco.

Item Category Frequency (n) Percentage (%)
Region Metropolitan Region 21 34.4%
Agreste 18 29.5%
Sertao 22 36.1%
Gender Male 43 79.1%
Female 18 20.9%
Age 22 to 25 years old 40 66.00%
Children No children 52 85.00%
Housing status Living with parents 35 57.37%
Household Contribute to ~30 ~50.00%
contribution household income
Maternal education Upper secondary >30 >50.00%
education
Paternal education Incomplete lower >30 >50.00%
secondary
Scholarship status Received a scholarship 49 80.00%
Scholarship impact Considered essential 49 100.00%
for retention
Employment status Working (mainly as 24 39.30%
interns/teachers)
Not working 21 34.40%
First-choice program Physics Degree as first 30 49.18%
choice
Perceived performance Good or average 54 88.52%
Suggestions for Increased student 33 54.00%
improvement effort
Better teacher-student 29 47.50%
relationship
Curriculum update/ 28 45.90%

reform

Source: Survey data (2025).

Physics teacher education programs in Pernambuco enroll students predominantly from
lower socioeconomic backgrounds who attended public schools during basic education—a
pattern common across teacher preparation programs generally. Four out of five graduands
(80%) received scholarships at some point during their program. All scholarship recipients
reported that this support was essential for their persistence and indicated that without it, they
likely would not have reached the point of completion. Similar findings on the importance of
academic and need-based scholarships for student retention have been reported by Ribeiro

(2015), Simdes (2018), and Palomino and Ortega (2023).

As graduands near completion of Physics teacher education programs in Pernambuco, many
(39.3%) are employed in education-related functions, such as teaching internships, preparatory
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courses, or private tutoring, while 34.4% are not yet employed. Among those teaching, many
reported needing additional employment (e.g., waiter, musician, babysitter) to supplement
family income.

For 30 of the 61 participants nearing completion, Physics teacher education was their first-
choice program. Most rated their academic performance as good or average (54 participants).
When asked about measures to enhance performance, 54% emphasized greater student effort,
47.5% highlighted improved teacher-student relationships, and 45.9% advocated curriculum
updates or reforms.

Dropouts

Fourteen responses were received from former students of Physics teacher education
programs in Pernambuco. Eight originated from metropolitan region programs, four from
the agreste, and two from the sertdo. Only two participants (14.3%) were female. Half were
aged 21 or 22 years. Most had children (8), lived with a partner (8), and were employed (all
14), predominantly in self-employment.

Most parents (both mothers and fathers) had completed high school. Like graduands, these
participants predominantly attended public schools during basic education and selected
Physics teacher education programs for reasons including low entrance competition, desire
to teach, or other factors (four responses each).

Table 2 presents the socioeconomic characteristics of those who dropped out.

Table 2. Socioeconomic characteristics of dropouts from the Physics teacher education programs in

program

dropout

Pernambuco.
Item Category Frequency (n) Percentage (%)
Region Metropolitan Region 8 57.14%
Agreste 4 28.57%
Sertdo 2 14.28%
Gender Male 12 85.71%
Female 2 14.30%
Age 21-22 years old >7 >50%
Children Have children 8 57.14%
Housing status Living with partner 8 57.14%
Employment status Working (most self-employed) 14 100%
Parents’ education Upper secondary education (both >7 >50%
parents)
Basic education Public school >7 >50%
First-choice program Not Physics teacher education 10 71.43%
Scholarship status Did not receive scholarship 11 78.57%
Reason for dropout Need to work / lack of time to work ~7 ~50%
Failures and difficulties in basic — —
disciplines
Lack of self-identification with the — —
program
Unsatisfactory relationships with — —
faculty
Enroll in another Enrolled in another program after 6 42.86%

Source: Survey data (2025).
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Physics teacher education was not the first-choice program for 71.4% of participants in this
group, with difficulties in persistence linked to financial constraints (Ribeiro, 2015; Simdes,
2018). Of these participants, 78.5% did not receive scholarships and were required to work.
Inability to balance employment and studies led to program dropout (Charlot, 2021; Silva;
Cavalcanti, 2024a). Subsequently, only 6 of the 14 dropout participants enrolled in another
higher education program.

Metatext

Following unitarization (decomposition of participants’ open-ended responses) and
categorization (identification of relationships and organization by similarity among units),
the metatext stage involves synthesis of emergent insights through production of a new
interpretive text. This represents the researchers’ interpretation, referred to as the metatext.
Categories emerged inductively from participants’ specific responses rather than being
predefined, proceeding from particular to general (Moraes; Galiazzi, 2007).

The following subsections present metatexts derived from patterns identified through in-
depth analysis of participant discourses.

Graduands: personal Identification with Physics Teaching—Between Knowledge Mastery and
Robust Relationship to Knowledge

Personal identification with physics and physics teaching aligns with the identity dimension of
relationship to knowledge, concerning individuals' self-conception in relation to knowledge.
For Charlot (2000), student engagement with knowledge varies depending on the perceived
relevance to their life and future profession.

The Physics teacher education program was viewed as a pathway to improved family
socioeconomic status upon completion. lllustrative statements include: “[...] having higher
education is an opportunity to give a better life to my family” (EC36PA3) and “[...] succeeding in
a public exam to help my family” (EC37PA3). In this context, the program was perceived as a
means to an end.

From the perspective of those who persisted to completion, selection of the Physics teacher
education program stemmed from a desire to become a physics teacher, reflecting alignment
with personal meaning (Charlot, 2000).

This vocational orientation or developing relationship with physics is evident in one participant's
comment: “[...] throughout the program and the disciplines, | began to become interested in the
fascinating world of physics" (EC24PA3). Another participant offered a notable view: “[...] even
though teachers are notvalued, I still want to teach. | see my choice as a way to help others" (EC10PA3).

Analysis of participant EC10's statement reveals that, despite the teaching profession’s limited
social status and salary recognition, the desire to teach motivated persistence in the Physics
teacher education program until completion, indicating alignment with their vocational choice.

Graduands were motivated to choose this profession by their prior aptitude for physics—
often fostered by basic education teachers—and by the opportunity for a degree enabling
public sector employment to improve their own and their family’s socioeconomic conditions.
Engagement with knowledge of physics enabled most students in these Pernambuco programs
to participate in research, extension, and teaching initiation projects, providing critical financial
support for persistence.

Financial factors emerged as a key socioeconomic determinant of retention (Palomino; Ortega,
2023; Schwerz et al., 2020). Eighty percent of graduands in this study received scholarships
(academic or need-based) at some point. These recipients emphasized the importance of full
dedication to the program. One example states: “If  did not receive it [the scholarship], I would
continue, but | would not have a complete experience in the program, as it also allowed me to stay
without working and dedicate myself fully to the disciplines” (EC18PA1, adapted).

Beyond enabling exclusive focus on studies, most recipients reported that scholarship funds
covered the majority of personal expenses, including transportation and meals. Contributing to
personal or household expenses represents a common reality for students in Physics teacher
education programs, who typically come from low-resource families and thus often need
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to support household costs (Azevedo, 2019; Ribeiro, 2015). Absence of scholarship support
compels these students to seek employment, reducing time available for studies.

Students who must balance employment and studies exhibit a higher likelihood of dropout,
as they allocate less time to academic activities—potentially reducing performance—and have
limited interaction with the institutional environment and peers (Silva; Cavalcanti, 2024a). For
participant EC04: “[...] studying and working unfortunately caused some losses for completing the
program, delaying some disciplines” (ECO4PA4). A similar comment appears in: “[...] balancing
work with the program is not easy, | speak from my own experience how difficult it was for me and
how much I was harmed by it" (EC34PA1).

In the social dimension of relationship to knowledge (Charlot, 2000), relationships with
others—family, friends, and faculty—are central. Positive faculty-student relationships were
more frequently reported than peer relationships. Throughout their persistence to completion,
participants described certain faculty members as role models.

Attributes such as fairness, understanding, and empathy were highlighted in these faculty
members. lllustrative examples include: “[...] a good relation with some teachers who inspire
us as professionals!” (ECO3PA4) and “[...] the deadlines for submitting activities would have been
impossible to meet if not for the understanding of the teachers” (EC29PA4).

Although some faculty members demonstrated exemplary engagement, others appeared
disengaged from teaching and student learning processes. Failures in courses were attributed
to strained faculty-student relationships: “Many times students fail because of the teacher-
student relation, since if this relation is bad, the student will not be able to learn or understand
what the discipline is about” (EC18PA4). A similar view was expressed by EC34PA4. For those
who completed the program, negative experiences with certain faculty left lasting impressions
they intend to avoid replicating in their own teaching practice.

The epistemic dimension of Charlot's (2000) relationship to knowledge framework addresses
the individual's connection to the world, manifested here through the higher education
institution and physics.

Graduands from Physics teacher education programs in Pernambuco identified the primary
objective of learning physics as comprehending the Universe and its mechanisms through
mastery of natural laws. A recurring response among participants nearing completion was
“understanding a bit of the laws and the universe” (EC19PA2, EC21PA2, EC22PA2, EC23PA2,
EC27PA2, EC33PA2, EC50PA2).

Many graduands described the program as challenging; however, such statements were
accompanied by evident pride in their achievement. This pride manifested as satisfaction in
joining the community of those who possess advanced knowledge of physics and in deserving
membership in this select group. One participant expressed this perspective: “Learning physics
enhances perceived intellectual competence and cognitive engagement. | was always interested in
understanding how the world works. | don't regret a single day and am happy for having chosen
this graduation” (EC29PA2).

The persistence required in a program with low completion rates prompted investigation into
the factors motivating these graduands to finish (Simd&es, 2018). Most cited appreciation for
physics, although some were driven by the need to demonstrate capability for completing
this course. One participant described their motivation as follows:

...completing the course; | have a degree in biomedicine and intend to work in the field of
criminal forensics, which I have been studying for 3 years. | took the Physics teacher education
program because | was called stupid by the high school teacher who was a graduate from a
federal university. Anyway, he belittled the students and | wanted to prove that | could also
complete the program because | love physics. | always wanted to complete the program to
prove my capacity, that is my motivation!” (ECO2PA3).

The desire to project a desired self-image (Charlot, 2000) prompted this individual to select
the program not from vocational interest in physics teaching but as a means to achieve a
broader personal objective. Although this participant expressed appreciation for physics, the
choice was not driven by typical motives for entering teacher preparation, and completion
may contribute to the pattern of graduates who do not pursue teaching careers.
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Belief in one’s capabilities is embedded in self-efficacy beliefs and aligns with the epistemic
dimension of relationship to knowledge, as such beliefs can facilitate student persistence in
the academic environment. Students with higher self-efficacy in learning demonstrate greater
engagement in task performance and exert more effort to complete assigned activities.
Through cognitive processes, self-efficacy manifests in content comprehension and the ability
to achieve strong academic performance; successfully solving instructor-proposed problems
further enhances self-efficacy among physics teacher education students (Chiarino et al., 2024;
Espinosa et al., 2023; Moraes, 2020).

Dissatisfaction with the curriculum in Pernambuco’s Physics teacher education programs was
evident. Complaints centered on insufficient experimental training, outdated content, and
poor articulation among disciplines. Although these curricular issues were frequently cited,
more than half of the participants attributed improved performance primarily to greater
individual study effort. This suggests that, despite identified barriers to retention, dedication
to the program remains the predominant factor in completion.

Strong academic performance, heightened self-efficacy, positive faculty relationships, and
sustained program dedication collectively foster a robust relationship to knowledge in physics.
The resulting sense of belonging enables persistence despite challenges. Each graduand
identified personal reasons for persistence, mobilized effort, and engaged actively to achieve
completion. It can be inferred that the strength of the relationship between the student and
physics enabled them to overcome individual difficulties, ultimately leading to qualification
as a physics teacher.

Dropouts: from disconnected identity to unattained knowledge—acceptance of the inevitable
Lack of identification with the program was the most prominent element in the discourses
of former Physics teacher education students in Pernambuco. As expressed by these former
students, the program did not align with their genuine interests. Consequently, limited
dedication to academic tasks resulted in reduced engagement and subsequent academic
difficulties. This pattern aligns with the identity dimension of relationship to knowledge
(Charlot, 2000).

In psychological terms, dropout among these students may relate to an ill-informed choice of
undergraduate program, particularly when the decision overlooks individual skills, interests, and
expectations. For the majority of dropout participants, no meaningful alignment existed between
the Physics teacher education program and their personal aspirations, thereby increasing
vulnerability to disengagement and subsequent dropout (Bardagi, 2007; Ribeiro, 2015).

Analysis of their discourses indicated that the program did not fail to meet expectations per se;
rather, there was no perceived purpose in persisting in an undesired pursuit. Lack of identification
with the program reflects an inadequate initial choice (Bardagi, 2007; Ribeiro, 2015).

A further prominent factor associated with dropout of Physics teacher education programs
in Pernambuco pertains to the social dimension of relationship to knowledge, as manifested
in interpersonal experiences within the institution (Charlot, 2000; Simdes, 2018). For
these participants, faculty's lack of empathy toward learning difficulties and insufficient
accommodation for time constraints arising from employment conditions constituted
a significant influence on the decision to drop out (Barbosa; Fraga; Lima Junior, 2023).
Unsatisfactory faculty relationships fostered a perceived hostile environment, serving as a
powerful contributor to the decision to discontinue the program.

Financial constraints emerged as another frequently cited factor prompting dropout. Participants
either attempted to balance employment and studies (leaving insufficient time for academic
engagement) or prioritized one over the other. When forced to choose between employment
and studies for survival reasons, employment was selected (Charlot, 2021; Ribeiro, 2015).

Insufficient study time led to poor academic outcomes, impeding progress. In the discourses
of dropout participants, academic failures—particularly in foundational courses—served
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as confirmation that the program was unsuitable, thereby justifying dropout (ESEO7PA1;
ESE12PA1; ESEO7PA2; ESEQ7PA3; ESE13PA3).

Dropouts from Physics teacher education programs in Pernambuco attributed their academic
failures to the inherent difficulty of the program. References to the program'’s difficulty evoked
feelings of personal inadequacy among these participants. Analysis indicated that dropout
typically occurred early in the program, often following failures in foundational courses, before
substantial progress had been made (Bardagi, 2007; Vizzotto, 2021). Consequently, insufficient
time elapsed for the development of a robust epistemic relationship to knowledge, as the
decision to drop out was made over a brief period.

These participants associated the program with negative emotions, including frustration, stress,
inadequacy, and isolation (Bardagi, 2007; Lima et al., 2019; Ribeiro, 2015; Simdes, 2018). One
former student’s comment illustrates this: “/ felt failed, stupid... [...] | failed mathematics... [...]
how was | going to pass the other subjects? | preferred to drop out soon” (ESEO8PA3). Because
dropout is multifactorial rather than attributable to a single cause (Silva; Cavalcanti, 2024a), the
decision is interpreted as the culmination of progressively diminishing engagement—which,
among these participants from Pernambuco’s Physics teacher education programs, appears
to have been minimal or absent.

Results indicate that persistence is closely tied to the development of a robust relationship
to knowledge across its three dimensions. Identification with the program motivated these
students to persist and invest in their preparation, despite rigid curricula, rigorous academic
requirements, and field-specific challenges. Membership in the community of those who
master physics, the symbolic value attributed to this knowledge, and recognition of personal
aptitudes generated a reinforcing cycle of engagement that strengthened self-efficacy,
persistence, and pride in completing a program widely regarded as demanding. Thus,
graduands embody Charlot's concept of the convergence between knowledge and personal
project: learning physics acquires meaning because it reflects and shapes the individual's
identity and aspirations.

Contrastingly, results for dropouts reveal a nearly inverse phenomenon: the absence or
fragility of relationship to knowledge precludes sufficient establishment of identity, epistemic,
and social bonds to support persistence. An ill-informed program choice, combined with
learning difficulties, early academic failures, and feelings of inadequacy, undermined the
development of meaning in the educational process. In the social dimension, strained faculty
relationships, lack of empathy for academic challenges, and encounters with environments
perceived as hostile reinforced detachment from knowledge and the institution, positioning
dropout as a response not to isolated individual shortcomings but to an accumulated process
of disengagement. These findings align with literature characterizing dropout as multifactorial,
while underscoring that the relationship to knowledge was already fragile prior to the decision,
never attaining the strength required to withstand typical challenges in Physics teacher
education programs.

Comparison of the two groups demonstrates that identical objective elements are experienced
differently, interpreted through each student’'s unique position within relationship to
knowledge. For graduands, scholarships facilitate deeper involvement and full-time dedication;
for dropouts, their absence precludes balancing life demands, studies, and livelihood. For
graduands, perceived program difficulty constitutes an identity-affirming challenge that
strengthens belonging; for dropouts, it confirms unsuitability (“the program is not for me”).
For graduands, positive faculty interactions enhance engagement; for dropouts, negative
interactions serve as triggers for discontinuation. Thus, results indicate that persistence
or dropout depends not solely on objective conditions but on how these conditions are
experienced, interpreted, and incorporated into the educational trajectory.

In summary, the findings affirm that retention in Physics teacher education programs is
less a function of external circumstances and more an expression of relational dynamics:
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persistence becomes feasible when students discern meaning, receive recognition, and
perceive opportunities for self-construction as subjects through their relationship with physics
and the institution. Dropout occurs when this relational convergence does not materialize.

FINAL CONSIDERATIONS

Discourse analysis revealed a coherent integration of identity, epistemic, and social elements
that together explain participants’ educational outcomes and the underlying logic of their
academic trajectories.

For both groups, identification with physics and with the program (or its absence) was the
most frequently reported factor in the responses. Among graduands (prospective graduates),
the discovery or reinforcement of the personal meaning of physics and of teaching promoted
engagement, enhanced self-efficacy, and supported persistence despite structural and
personal challenges. Among dropouts (former students who dropped out), neither sufficient
time nor favorable conditions existed for developing a robust relationship to knowledge
with the program. Consequently, the relationship to knowledge remained fragile and was
characterized by disinterest, misalignment between expectations and experience, and feelings
of inadequacy. This contrast indicates that persistence depends less on objective conditions
and more on the personal significance that individuals attribute to their educational experience
and the extent to which they recognize themselves within the chosen trajectory.

A further element shared by both groups concerned the relationships between faculty and
students. The findings demonstrate that the strength of the relationship to knowledge is
closely associated with faculty pedagogical stance and interpersonal approach. For graduands,
empathetic, accessible, and inspiring faculty members reinforced a sense of belonging and
facilitated academic progress. In contrast, strained, unwelcoming, or indifferent faculty-student
relationships among dropouts contributed to disengagement and, in many cases, hastened
the decision to leave the program. These results suggest that targeted investment in faculty
professional development and pedagogical support may produce measurable effects on
student persistence.

Exclusive dedication to the program also emerged as a significant factor. Whereas most
graduands benefited from academic or need-based scholarships that provided sufficient time
for study and institutional engagement, dropouts frequently needed to balance employment
and program requirements, which impaired academic progress and contributed to course
failures and reduced motivation. These results underscore that student persistence in
Physics teacher education programs constitutes a phenomenon structurally influenced by
socioeconomic conditions.

In view of these findings, the relationship to knowledge in physics and in teaching is understood
to arise from the interplay among individual circumstances, institutional resources, and
social interactions developed during the training process. Accordingly, retention policies
that incorporate pedagogical, psychological, and financial support are considered likely to
strengthen this relationship, reduce inequalities, and increase opportunities for program
completion.

Finally, this study provides an updated overview of persistence and dropout in Physics teacher
education programs in Pernambuco and contributes to the broader national discussion on
teacher preparation in this field. The identified factors can inform future research and guide
more targeted institutional interventions, particularly through the implementation of early
risk identification strategies and measures to promote student engagement. It is anticipated
that the findings reported here will stimulate further reflection and practical interventions to
address a longstanding challenge: the preparation and retention of qualified physics teachers
for basic education classrooms.
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