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Abstract. This study examines curricular practices that may support interdisciplinarity in Physics teacher
education. Pedagogical Course Projects from seventeen Brazilian programs—Indigenous Intercultural and
self-declared interdisciplinary degrees—are analyzed using Fogarty’s models of curricular integration. The
results indicate integrative intentions expressed through thematic axes, curricular flexibility, and cross-cutting
issues linking scientific, social, and cultural dimensions, highlighting possibilities for strengthening
interdisciplinary approaches in teacher education.

Introduction

Interdisciplinarity has been discussed in education research as a perspective capable of
overcoming problems historically produced by disciplinary fragmentation in basic education
curricula, which distances school knowledge from contemporary complexity [1] and
contributes to students’ disengagement from the Natural Sciences [2]. However, its
implementation remains challenging, particularly in what concerns initial teacher education
[3], where the scarcity of systematic debate and concrete interdisciplinary experiences tends
to reproduce fragmented approaches. In this context, this study asks which curricular
practices may foster interdisciplinary preparation in Physics teacher education. Drawing on
Fogarty’s models of curricular integration [4], we analyze Pedagogical Course Projects from
Brazilian programs that seek to move beyond traditional disciplinary arrangements, including
eleven Indigenous Intercultural degrees in the Natural Sciences, whose intercultural
orientation favors the transcendence of disciplinary structures [5], and six self-declared
interdisciplinary programs mapped by Gatti, Guimaraes, and Puig [6].

Therical-Methodological framework

The methodological process was based on the analysis of curricular documents of the
selected programs, examined using thematic analysis [7] and document analysis [8], guided
by the framework of curricular integration models proposed by Robin Fogarty [6]. This
framework brings together ten forms of curricular organization, each contributing in a
particular way to more integrated forms of education, accompanied by descriptions of the
practices through which such arrangements may be consolidated. The reading and analysis
aimed to identify curricular practices associated with the models described by the author as
promoting higher levels of integration.

Findings

The identified potential interdisciplinary curricular practices involve both structural
arrangements and decisions concerning the contents and themes of courses. At the structural
level, some curricula are organized around thematic axes that cut across disciplines. Although
courses remain formally separated, they are planned to interact through shared problematics,
approximating the Shared and Webbed configurations described by Fogarty [6]. In Physics,
this may occur, for instance, when subjects such as Thermodynamics, Modern Physics, or
Electromagnetism are articulated around common conceptual problems, such as conservation
principles or the role of models.

Another relevant feature concerns curricular flexibility mechanisms, expressed through
elective or open credits that allow students to define part of their own trajectories by



attending courses in other areas of the Natural Sciences or beyond. This flexibility is
formalized through the recognition of subjects taken in different fields, which, in the context
of Physics teacher education, could include courses related to Chemistry, Biology, the Social
Sciences, Linguistics, etc., resembling what Fogarty characterizes as Immersed arrangements
[6].

Finally, cross-cutting issues such as environmental problems, energy production, health,
climate change, and technological impacts are frequent. These themes require articulations
among scientific, social, and cultural dimensions and, within Physics, connect concepts and
models in ways that approximate Fogarty’s Connected and Nested arrangements [6]. In
Physics programs, this movement may give rise to courses such as Physics and Climate
Change, encouraging dialogue with Chemistry, Biology, Earth Sciences, and the Humanities.

Conclusions

The curricular practices identified in this study suggest that interdisciplinarity can be
expressed through diverse organizational arrangements and thematic orientations, without
necessarily requiring an immediate rupture with disciplinary structures. The analyzed
documents reveal integrative intentions manifested in thematic axes, cross-cutting issues and
curricular flexibility policies. The presence of these elements, however, does not ensure their
implementation in practice; rather, they indicate curricular possibilities that may foster
interdisciplinary approaches in initial teacher education programs. Moreover, the
systematization proposed here constitutes one dimension of a broader research and an
analytical framework still under development, which may be expanded through additional
theoretical perspectives and the study of other formative experiences.
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Building the analytical framework to identify and analyze practices that foster
interdisciplinary formation in pre-service science teacher education programs.

Questions for Discussion
What kinds of practices can foster the interdisciplinary formation of Natural
Sciences teachers? How can the presence of such practices be identified and
evaluated within teacher education curricula? How to transform a list of practices
into an analytical framework to read and evaluate curricula?
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