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Abstract

We present a characterization of 70 Graduate Programs with/in Mathematics Education
Research in Brazil, properly allocated in the (46) Teaching Area of the Coordination for the
Improvement of Higher Education Personnel (Capes) and of academic modality. This is a
descriptive mapping study with a qualitative approach. It is inferred that most programs
exhibit shared adherence with other fields of knowledge; 2 or 3 lines of research, with
“Teaching and Learning”, “Teacher Training”, “Sociology, Philosophy, History, Culture,
Languages, and Epistemology”, and "“Digital Technologies” as the main areas of interest;

5 or 6 research groups, and scores ranging from 3 to 5 in the 2017-2020 Capes
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Quadrennial Evaluation, with 28 programs receiving a score of 4 and facing the challenge
of ascending to scores between 5 and 7. We highlight 4 programs with a score of 6 and 2
with a score of 7, representing the few programs of (inter)national excellence. The 70
programs are mostly located in the southern and southeastern regions, including those
with the highest scores. The conclusions indicate that the Mathematics Education research
field is on the path to institutional consolidation, with potential for expanding programs
with full adherence, yet facing asymmetrical inter- and intra-regional challenges imposed
by Brazilian graduate studies and requiring further complementary studies.

Keywords: Mathematics education, Graduate programs, Teaching area,

Characterization.

Resumen

Presentamos una caracterizacion de 70 Programas de Posgrado de/con investigacion en
Educacion Matematica en Brasil, debidamente ubicados en el Area (46) de Ensefianza de
la Coordinacion de Perfeccionamiento de Personal de Nivel Superior (Capes) y de modalidad
académica. Se trata de una investigacion descriptiva de mapeo con un enfoque cualitativo.
Se infiere que la mayoria de los programas presentan adherencia compartida con otras
areas del conocimiento; 2 o 3 lineas de investigacién, siendo “Ensefianza y Aprendizaje”,
“Formacién de Profesores”, “Sociologia, Filosofia, Historia, Cultura, Lenguajes vy
Epistemologia” y “Tecnologias Digitales” los principales focos de interés; 5 o 6 grupos de
investigacion y notas de 3 a 5 en la Evaluacion Cuatrienal 2017-2020 de Capes, con
destaque para 28 con nota 4 y el desafio de avanzar hacia notas 5 a 7. Destacamos 4
programas con nota 6 y 2 con 7, conformando los pocos programas de excelencia
(inter)nacional. Los 70 programas estan ubicados mayoritariamente en las regiones sury
sudeste, incluyendo aquellos con mejores notas. Las conclusiones apuntan que el area de
investigacidon en Educacion Matematica se encuentra en vias de consolidacién institucional,
con potencial de ampliacidon de programas con total adherencia, no exenta de los desafios
asimétricos inter e intra regionales (im)puestos por la posgraduacién brasilefia y la
necesidad de estudios complementarios.

Palabras-clave: Educacion matematica, Programas de posgrado, Area de

enseflanza, Caracterizacion.
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Résumeé

Nous présentons une caractérisation de 70 programmes de troisieme cycle en/avec
recherche en Education Mathématique au Brésil, diment rattachés a la zone (46) de
I'Enseignement de la Coordination pour le Perfectionnement du Personnel de
I'Enseignement Supérieur (Capes) et de modalité académique. Il s’agit d’'une recherche
descriptive de cartographie selon une approche qualitative. Il en ressort que la majorité
des programmes présente une adhérence partagée avec d'autres domaines de
connaissance ; 2 ou 3 lignes de recherche, les principaux axes d’intérét étant
“Enseignement et Apprentissage”, “Formation des Enseignants”, “"Sociologie, Philosophie,
Histoire, Culture, Langages et Epistémologie” et “Technologies Numériques” ; 5 ou 6
groupes de recherche et des notes de 3 a 5 dans I'Evaluation Quadriennale 2017-2020 de
la Capes, avec un accent sur 28 programmes notés 4 et le défi de progresser vers les
notes 5 a 7. Nous mettons en évidence 4 programmes notés 6 et 2 notés 7, constituant
les rares programmes d’excellence (inter)nationale. Les 70 programmes sont
majoritairement concentrés dans les régions sud et sud-est, y compris ceux avec les
meilleures notes. Les conclusions indiquent que le domaine de recherche en Education
Mathématique est en voie de consolidation institutionnelle, avec un potentiel d’expansion
des programmes avec adhérence totale, tout en faisant face aux défis asymétriques inter
et intra régionaux (im)posés par le systeme de troisieme cycle brésilien, ainsi qu‘a la
nécessité d'études complémentaires.

Mots-clés : Education mathématique, Programmes de troisieme cycle, Domaine de

I'enseignement, Caractérisation.

Resumo

Apresentamos uma caracterizagao de 70 Programas de Pds-Graduacdo de/com pesquisa
em Educacao Matematica no Brasil, devidamente alocados na Area (46) de Ensino da
Coordenacgao de Aperfeicoamento de Pessoal de Nivel Superior (Capes) e de modalidade
académica. Trata-se de uma pesquisa descritiva de mapeamento em abordagem
qualitativa. Depreende-se que a maioria dos programas apresenta aderéncia
compartilhada com outras areas de conhecimento; duas ou trés linhas de pesquisa, sendo
“Ensino e Aprendizagem”, “Formacdo de Professores”, “Sociologia, Filosofia, Historia,

Cultura, Linguagens e Epistemologia” e “Tecnologias Digitais” os principais focos de
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interesse; cinco ou seis grupos de pesquisa e notas de 3 a 5 na Avaliagao Quadrienal de
2017-2020 da Capes, com realce para 28 com nota 4 e o desafio de ascensao para as
notas 5 a 7. Destacamos quatro programas com nota 6 e 2 com 7, compondo 0S poucos
programas de exceléncia (inter)nacional. Os 70 programas estdao alocados -
majoritariamente - nas regides sul e sudeste; inclusive, aqueles com melhores notas. As
conclusdes apontam a area de pesquisa em Educacao Matematica em vias de consolidacdo
institucional, potencial de ampliacdo de programas com aderéncia total, ndo isenta aos
desafios assimétricos inter e intrarregionais (im)postos pela pds-graduacdo brasileira e a
necessidade de estudos complementares.

Palavras-chave: Educacdo matemadtica, Programas de pds-graduacdo, Area de

ensino, Caracterizagao.
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A characterization of graduate programs with/in Mathematics Education

research in Brazil

Introduction

The Campaign for the Improvement of Higher Education Personnel (Capes) -
currently, Coordination for the Improvement of Higher Education Personnel (Capes) -
created on July 11, 1951 by Decree no 29.741 with the aim of “Ensuring the presence of
specialized personnel, both in sufficient quantity and quality, to attend to the needs of
public and private enterprises that aim to aid in the development of the country” (Brasil,
1951, p. 1) is a main actor in the pathways and organizational management of Graduate
Programs stricto sensu in Brazil, and is responsible for assessing, expanding and
consolidating Master’s and Doctorate graduate programs in several universities and
research institutes.

Within this scope, the Sistema Nacional de Pds-Graduacdo (SNPG - National
Graduate Program System) - implemented in 1976 - has historically established itself as
one of the most important pillars for scientific, technological and innovative sovereignty in
Brazil. It has contributed to the training of qualified teachers and researchers, Elementary
and Higher Education, the promotion of scientific research and the development of
knowledge, the stimulus towards innovation and technological development, as well as
social-economic development. Due to their relevance, Brazilian graduate programs are a
worthy object of study and investigation in the scientific field, encompassing different
areas of knowledge and the most varied aspects in their constitution and
institutionalization.

In terms of the field of research in Mathematics Education, we would like to highlight
some seminal events/studies in Graduate Studies in the Teaching of Science and
Mathematics within the context of the first Master’s Program in the Teaching of Science
and Mathematics in Brazil, which operated between 1975 and 1984 (D'Ambrosio, 2014).
In addition, we should mention the establishment of the field of Mathematics Education
with the Graduate Studies Master’s Program in Mathematics Education at the Universidade
Estadual Paulista de Rio Claro (Paulista State University in Rio Claro - UNESP-RC) in 1984,

a pioneer in Brazil and Latin America (Bicudo, 2014), and for academic-scientific
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production in Mathematics Education in graduate programs from the 1970s to the 1990s
(Fiorentini, 1994).

Subsequent research emphasized topics that involve the emergence, expansion,
characteristics and consolidation of graduate studies in the Teaching of Science and
Mathematics (Nardi, 2005; Feres, 2010; Nardi & Gongalves, 2014; Audi, 2023), the
perspective of the academic-scientific and educational production in Mathematics
Education in graduate programs (Melo, 2006; Neves, 2017), the development of the field
of research in Mathematics Education in graduate programs in several Brazilian
universities (Britto, 2010; Cardoso, 2017), the professional trajectory of alumni (Alves,
2018), the Interdisciplinarity and Internationalization of the field of Science and
Mathematics Teaching (Viggiani, 2020) and the contributions of the Graduate Program in
Education at the Universidade Federal da Paraiba for the Education of Mathematics in the
state of Paraiba (Freitas, Abreu & Alves, 2024).

Besides those mentioned above, we bring to light phenomenological studies
involving the different meanings of Graduate Programs in Teaching Mathematics Education
(Bicudo, 1999). These studies investigate how Mathematics Education is presented in the
Master’s programs in the Teaching Area at Capes (Goulart & Soares, 2022) and,
subsequently, in the state of Parana (Goulart & Soares, 2022), based on its lines of
research. Historical studies have affected the development of the field of research in
Mathematics Education in Brazil (1975-1984), the Personal Collection Ubiratan D’Ambrosio
(APUA), the Master’'s program at UNESP/RC and other projects connected to math
(educators) catalogued at the Centro de Memdria Cientifica e Pedagdgica do Ensino de
Matematica (Center of Scientific and Educational Memory of Math Teaching - CEMAT), such
as the Sangiorgi Project (Rocha, Valente & Domingues, 2024; Valente, 2024).

With all that has been exposed so far, the research reported in this article questions
how graduate programs that do research in Mathematics Education in Brazil are
established, specifically those allocated to Teaching Area (46) at Capes and to the
academic modality.

The relevance of the research we are exposing is — among other things - based on
the promotion and development of a panoramic vision of these programs from the different

aspects of their design today. Our investigative route attempts to unfold from the following
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research problem: how are graduate programs that develop research in Mathematics
Education in Brazil formed?

In this investigative agenda, which includes a doctoral research, we have detained
ourselves over an investigative corpus of 70 programs, divided between those in
Mathematics Education (8 programs) and those that carry out research in Mathematics
Education (62 programs).

Hence, we address the following guiding questions regarding the 70 graduate
programs identified in our corpus: how many and which are the lines of research in the
identified programs? What is the frequency of research groups in these programs? What
grade did these programs obtain at the Four-Year Assessment Review (2017-2020) at
Capes?

Therefore, the aim of this article is to present a characterization of the 70 graduate
programs of/with research in Mathematics Education in Brazil, duly allocated to Capes
Teaching Area (46) and in the academic modality within the research lines and groups,

and the grades obtained at the Four-Year Assessment Review (2017-2020) at Capes.
Graduate Studies in Brazil

Among the first institutional steps in (educational) research in the country, we should
register historical events such as the proposal of the statute of Brazilian universities with
Decree no. 19.851 on April 11, 1931 (Brasil, 1931), the creation of the University of Sao
Paulo (USP) and the creation of research centers associated to the Instituto Nacional de
Pedagogia (INP - National Institute of Education) - currently Instituto Nacional de Estudos
e Pesquisas Educacionais Anisio Teixeira (Inep - Anisio Teixeira National Institute of
Educational Studies and Research) — by means of Law no. 378 on January 13, 1937 (Brasil,
1937).

Within this evolving process, the history, constitution and institutionalization of
graduate studies in Brazil is fostered by memorable events such as the founding, in 1951,
of the current National Council for Scientific and Technological Development (CNPq) and
the National Campaign for the Improvement of Higher Education Personnel (Capes) with
the purpose of instigating, managing and expanding scientific-technological sovereignty

and activities related to higher education and graduate studies in the country, respectively.
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In the specific scope of Capes, the purpose of the campaign was - among other
things - to ensure there be specialized personnel in number and quality, that there be the
social-economic development of the nation and access to all matter of opportunity for
improvement (Brasil, 1951). Thus, it involved a set of emerging negotiations involving
entities and investments from the public and private sectors with the intent of addressing
the social-economic and political prerogatives and demands of affirming, expanding and
consolidating university professors, scientists, graduate studies, industry, trade, services
and various professions and professional groups in the country.

Another historical mark in the evolving process of Brazilian graduate studies was the
enactment of Decision no. 977/65, approved on December 3, 1965 by the Chamber of
Higher Education of the Federal Council of Education issued by Newton Sucupira (Brasil,
1965) which mainly defined the nature and the objectives of the graduate programs in
Brazil, hence organizing the national graduate system lato sensu and stricto sensu, aiming
at focusing on the formation of professional specializations and research specialization,
respectively. The Decision became known fondly as Decision Sucupira or Decision Newton
Sucupira to honor Newton Lins Buarque Sucupira, an emeritus professor at the Federal
University of Rio de Janeiro and patron of Brazilian graduates studies, hence creating the
Capes Sucupira Platform.

With the advent of the University Reform - Law no. 5.540, on November 28, 1968
(Brasil, 1968) - higher education and graduate programs in the country were duly
regulated and Capes became responsible for programs and the improvement of teaching
staff at universities due to the national and regional policies defined by the National
Education Council.

Currently, and due to the new nomenclature passed since the enactment of Decree
no. 53.932 on May 26, 1964 (Brasil, 1964), the Coordination for the Improvement of
Higher Education Personnel (Capes) has had a unique responsibility in promoting,
regulating and assessing graduate programs stricto sensu in the country.

To develop the institutional work within the scope of the National Graduate System
(SNPG), Capes marshals a national system of assessment implemented incipiently since
1976 with the participation of the scientific community and National Graduate Plans
(PNPGs) as public policies to establish diagnoses, directives, norms, goals, objectives and

strategies with the purpose of institutionalizing, expanding, improving and consolidating
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the SNPG, as well as the formation of quality human resources and scientific production
in Brazil. In sum, six PNPGs were published since 1975, with the plan for 1996 to 2004
not having been enacted.

In terms of the structural organization of knowledge, Brazilian graduate studies
initially followed the American curricular model, organized into areas of concentration and
connected subjects, with the specific field of knowledge constituting the object of studies
chosen by the candidate who was interested in beginning a masters or doctoral program
(Brasil, 1965).

This curricular organization was met with criticism from the 1980s onwards
involving, for example, fragmented scientific production and some mismatches in terms
of the assessment system adopted by Capes itself which, continuously attempting to
modernize and improve this process for graduate programs, approached European, non-
Anglo-Saxon models instead of the initial American model (Goulart & Soares, 2022).

This context led to a structure based on what is known today as Lines of Research,
a graduate program organization guided by thematic centers/axes based and directed by
the principles of flexibility, the integration between teaching and research, and
interdisciplinarity. This was further strengthened with the implementation of a new
assessment model by Capes in 1998 (Favero, 2009).

From this point on, although Brazilian graduate studies maintained an institutional
curricular structure focusing on areas of concentration, lines of research or action, the
development of projects and a range of subjects being offered (Capes, 2019), the lines of
research are an integrating element in the process of forming research groups,
researchers, the production of scientific knowledge and several parameters for
assessment.

In point of fact

It is observed that the tendency for Graduate Studies in Brazil in general prioritizes the
production of knowledge centered on the dynamics of Programs directed to research lines
or nuclei [...] Although it has undergone serious issues regarding definition (or a lack of
definition), the line of research as a unit of analysis for the assessment of programs and
program proposals, the outlook of projects per lines, researchers per lines, students per
lines, publications and dissertations per lines, lines per group, lines per area of
concentration, lines per program, etc., is common. (Feres & Nardi, 2014, pp. 229-230)

Educ. Matem. Pesq., Sdo Paulo, v. 28, p. 01- 41, 2026, e72810 9



Without going into the specifics as to the what a line of research and its
problematizations could be (Borges-Andrade, 2003), when considering the generic context
of Brazilian graduate studies, the form that needs to be filled in on the ColetaCapes
Sucupira program, that generates the reports on its respective programs, states that “a
line of research is defined as a domain or thematic nucleus of research activity of the
program that encompasses the systematic development of studies with common objects
or methodologies (Capes, 2020, p. 51).

Complementarily, the Directory of Research Groups in Brazil (DGPB) and the
Curriculum Vitae (CV) of the Lattes Platform (both associated to CNPq) define lines of
research as unifying themes in the scientific tradition that are explored within the scope
of several projects commonly called research projects.

These and other topics derived from Brazilian graduate studies set their emergence,
social-historical trajectory, constitution, institutionalization, expansion and assessment
system as a central object of studies and research in several areas of knowledge and
within a broad range of theoretical-methodological references, exemplified in studies
encompassing the role of Capes in the formation of the SNPG (Martins, 2002), the
University Reform of 1968 and the beginning of private higher education in Brazil (Martins,
2009), the influences of the Capes national assessment system on Brazilian graduate
programs (Martins et al., 2012), graduate studies and their trajectories since the military
regime (Alves & Oliveira, 2015) and the historical, political and evaluative progress of
graduate studies in Brazil (Nobre & Freitas, 2017).

Graduate Studies in Math Education in Brazil

Graduate Studies in Mathematics Education in Brazil began within the scope of the
very constitution of the professional and academic-scientific field in Mathematics
Education, especially between the 1970s and 1990s, stemming from partnerships that
started with the association between institutions, study and research groups,
mathematicians, educators, professors and psychologists interested in the process of
training teachers, curricular modernization and the learning of mathematics.

This conjunction can be systematized when we envision, for example, research and

bibliographic material that portray the appearance, expansion and consolidation of the
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field of Mathematics Education in Brazil (Nobre & Freitas, 2017), with special emphasis on
the emergence of graduate studies on the outskirts (Nardi, 2005; Feres, 2010) and at the
center of this area of knowledge (Fiorentini, 1994; Lopes, 1994; Bicudo, 2014; D’Ambrosio,
2014).

We can contemplate a progressive and photographic development in the formation and
evolution of the field of Mathematics Education in the national context, considering its
connections to graduate studies in this area of knowledge, its phases/time frames,
characteristics and some historical landmarks (Fiorentini, 19994; Fiorentini & Lorenzato,
2012).

It is fitting to highlight the first graduate programs for the academic-scientific
production in Mathematics Education in Brazil and the emerging assertion of this professional
field and area of knowledge as a field of research, especially those allocated in Schools of
Education, Institutes of Mathematics and Institutes of Psychology.

Based on Fiorentini (1994), we can refer to the Schools of Education of the Federal
University of Santa Maria (UFSM), Federal University of the State of Rio Grande do Sul
(UFRGS), Federal University of the State of Parana (UFPR), Pontifical Catholic University of
Rio de Janeiro ((PUC-R]), Federal Fluminense University (UFF), Federal University of Rio de
Janeiro (UFRJ), Pontifical Catholic University of Sao Paulo (PUC-SP), Federal University of Sao
Carlos (UFSCar), University of Sao Paulo (USP) and State University of Campinas (UNICAMP),
Federal University of the State of Bahia (UFBA) and the Federal University of the State of
Ceara (UFC); the Institute of Mathematics, Statistics and Computer Sciences (IMECC) at
UNICAMP and the Institute of Geosciences and Exact Sciences (IGCE) at the State University
Paulista — Rio Claro (UNESP-RC); and the Institute of Cognitive Psychology at the Federal
University of the State of Pernambuco (UFPE).

Table 1 presents some of the Masters and Doctoral Programs allocated to these
institutions. The year in which these programs were founded were recorded by consulting the
Capes Sucupira Platform (Fiorentini (1994), Nardi and Gongalves (2014) and Vitorino (2022).
Table 1

List of some of the first graduate programs with research produced in Mathematics
Education in Brazil (1970-1990)
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Period

of Type of Allocation of
Installment Schools/Programs

1970-1982

Schools of Education

Schools/Institutions Period of
Foundation of
Programs

Master’s in Education - Masters:1965

PUC-RJ Doctoral:1976

Master’s in Education - 1970

UFSM

Master’s/Doctoral in Master's:1971

Education - USP

Doctoral:1978

Master’s in Education -UFF

1971

Master’'s in Education - Master’'s:1972

UFRGS Doctoral:1976

Master’'s in Education - 1972

UFBA

Master’'s in Education - Master’'s:1972

UFRJ Doctoral:1980

Master’s/Doctoral in Master’s in

Education - PUC-SP Philosophy of
Education
created in
1962;

however, on
the  Sucupira
Platform the
date is 1971.
Doctoral:1977.
After the
curricular
reform of 1997,
it was called
Graduate
Program in
Education:
History,
Politics,
Society.

Master’s in
Education:
Curriculum and
Supervision
created in
1975.
Doctoral:1990.
Its name

12
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changed to
“Graduate
Program in
Education:
Curriculum”
after
curricular
reformulation
in 1997.

its

Master’s/Doctoral in
Education-UNICAMP

Master’s: 1975
Doctoral:1980

Institute of Mathematics

Experimental Master’s in
Math and Science
Education Program -

UNICAMP/Organization of

American States
(OAS)/Ministry of
Education and Culture
(MEC)

In activity from
1975 to 1984.

Institutes of Psychology

Master’s in Psychology -
USP

Master’s in
School
Psychology and
Experimental
Psychology
created in 1970

Doctoral in Education:
Psychology of Education -
PUC-SP

Master’s: 1969
Doctoral:1982

1983-1990

Schools of Education Master’'s in Education - 1975
UFSCar-Sao Carlos/SP
Master’'s in Education - 1976
UFPR-Curitiba

Institute of Psychology @ Master’'s in  Cognitive 1980
Psychology Cognitiva -
UFPE

Institute of Mathematics Master’s in Math Education 1984

- UNESP-RC

According to Fiorentini (1994), these Schools and Institutes brought together a
broad range of master’s and doctoral research developed in different graduate schools and
programs in Education, Mathematics and Psychology from the 1970s to the 1990s, under
the supervision of PhDs in several areas of knowledge and with diverse thematic foci and

dimensions within Mathematics Education, hence giving support to different forms of

systematizing the knowledge being produced.
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This context resulted in an expansion in the field of inquiry on Mathematics
Education, bringing together many different areas of knowledge, specificities, generalities
and questions such as to whom, where, why and with what aim Mathematics is being
taught. Theoretical models such as those by Higginson (1980), Steiner (1993) and Godino
and Batanero (1998) place Mathematics Education at the crossroads of multiple types of
knowledge and pedagogical, methodological, social, political, cultural, historical,
epistemological and philosophical functionalities.

The expansion of the graduate programs, the cooperation of different researchers
and the formation of different study and research groups that transformed Mathematics
Education into their object of study, research and the supervision of studies effectively
contributed to the quantitative and qualitative development of research produced in
Mathematics Education in Brazil form the 1970s to the 1990s.

The Subprogram Education for Science (SPEC), a project supported by Capes, the
Ministry of Education (MEC) and the World Bank, under the scope of the Programa de
Apoio ao Desenvolvimento Cientifico e Tecnolégico (PADCT - Program of Support for
Scientific and Technological Development) represented a successful attempt to improve
the quality of Elementary and High School teaching of Science and Mathematics in Brazil
(Gurgel, 2002).

Developed in three phases (1983-1989; 1990-1995; 1995-1997), and even with the
stalemates, problems and tensions of an administrative, political and economic nature,
the abovementioned project brought together a number of institutions, researchers and
instructors, contributing to the emergence and/or consolidation of study and research
groups, the formation of masters and PhDs, graduate programs, conferences, scientific
events and scientific-professional societies, areas of concentration, teaching-research
activities, university outreach, scientific initiation, curricular and pedagogical innovations,
teaching programs, initial education, outreach education and specialization programs for
elementary school teachers in the areas of Science and Mathematics Education (Gurgel,
2002).

We also bring to mind the creation of the Specialization Program in Mathematics
Education, first of its kind in Brazil, by means of the partnership between the Studies and
Research in Mathematics Education (GEPEM) and the University of Santa Ursula (USU) in

1981; the Experimental Master’'s Program in Science and Mathematics Teaching of
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UNICAMP/OEA/MEC (1975-1984); the UNESP/RC Master’'s Program in Mathematics
Teaching - the first in Latin America (1984); the implementation of the first Master’s
Program in Mathematics Education in the State of Rio de Janeiro (and the second in Brazil)
in 1989 as a result of the partnership between GEPEM and USU.

The emergence of these programs is seen as a “watershed” for the constitution and
institutionalization of Mathematics Education as a professional and research field in the
national context (Fiorentini, 1994; Lopes, 1994; D’Ambrosio, 2014; Bicudo, 2014; Rocha,
Valente & Domingues, 2024).

From the 1990s onwards, the expansion of new graduate — master’s and doctoral -
programs in Mathematics Education and, above all, those of an interdisciplinary nature;
the increase in academic-scientific production, research groups, specialized journals,
events and societies/associations led to the emergence of a scientific community in
Mathematics Education in Brazil.

In this sense, we would like to highlight the development of the Doctoral Program
of the Graduate School in Mathematics Education at UNESP-RC, the first in Brazil, in 1993;
the Graduate Program in Mathematics Education at PUC-SP, with the Master’s program
beginning in 1994 and the Doctoral in 2002; the area of concentration of Mathematics
Education in the beforementioned FE-UNICAMP in 1994; the Graduate Program in Science
Teaching at the Rural Federal University of the State of Pernambuco, with the Master’s
Program being installed in 1995 and the Doctoral in 2010; the Graduate Program in
Education for Science/UNESP - Bauru, with the Master’s Program beginning in 1997 and
the Doctoral in 2003; and the Graduate Program in Science Teaching and Mathematics
Education at the State University of Londrina, the Master’s Program beginning in 2002 and
the Doctoral in 2007.

It is also important to mention that the process of solidifying Mathematics Education
as a research area in the various graduate programs, stemming especially from the
Schools of Education and Mathematics Institutes, was marred by ideological, philosophical
and political tensions with consequences that are felt to this day.

When considering the Capes National Assessment System of Graduate Programs, for
example, we can observe a network steaming with ideological, epistemological,
philosophical, social-historical, political-pedagogical, institutional aspects, territorial and

symbolic disputes that involve the eclectic collective of mathematics educators, and
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programs in Mathematics Education (specifically) on the borders between the Areas of
Education and Mathematics, Probability and Statistics at Capes. The central issue seems
to be, what is the institutional position in the research area of Mathematics Education in
Brazil?

On the one hand, there is a feeling of “strangeness” on the part of the former area
for harboring/maintaining programs with “so much math” and “so little education”; while
on the other, a historical resistance on the part of the latter in recognizing the scientific-
academic and professional legitimacy of Mathematics Education and
harboring/maintaining programs with “so much education” and “so little math”.

The processes of creating the Master's program in  Mathematics
Education/UNESP/Rio Claro campus (Bicudo, 2014) and the implementation of the
Master’s program in Mathematical Education in 1989, the result of the partnership between
the Studies and Research Group in Mathematics Education (GEPEM) and the University
Santa Ursula (USU) - the first in the state of Rio de Janeiro and second in the country -
illustrate these symbolic battles and rages held at the center and on the outskirts of the
field of Mathematics Education.

The plot thickened with the creation of the Area of Science and Mathematics
Teaching, or Capes Area 46 (under the umbrella of the Great Multidisciplinary Area), in
September of 2000 when the programs connected to this field of inquiry of Mathematics
Education were also moved to and harbored from then onwards in the same Area of
Assessment. Of the seven initial programs that inaugurated the Area were the UNESP
Graduate Programs in Mathematics Education at the Rio Claro Campus and that of the
Pontifical Catholic University of Sao Paulo — PUC-SP (Ostermann et al., 2022).

In June 2011, the abovementioned Area was re-structured and expanded, being
called from then on Teaching Area under the same Capes code. This social-historical-
political context was characterized by conversations, tensions, and back-and-forths
involving several different agents that were part of the scientific fields assigned to this
institutional area of Assessment by Capes, even compromising its status as a scientific
field, and the fact that it had to deal with a large number of researchers transferred from
the scientific production in the Area of Education and/or Learning (Ostermann et al.,
2022).
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As specific repercussions, we speculate that this context has also brought up and
implanted thoughts about the institutional position of the Areas of Education and
Mathematics, Probability and Statistics at Capes since, besides the symbolic battles waged
at the borders of the Areas of Education and Mathematics, Probability and Statistics at
Capes, there is still the issue of competitive struggles that surge through the professional
master’s programs nationwide, the programs of Mathematics teaching and other teaching
programs in other sub-areas within the Teaching Area acquired through the different forms
of specific capital which - if acquired — may boost their field of action and research adeptly
and with authority (Fernandes & Valente, 2019).

Furthermore, it is noticeable how the nomenclature of the former Teaching Area of
Science and Mathematics and current Teaching Area at Capes has an influence on
nominating these programs when ensuring their due adherence to the very area of
assessment, areas of Concentration, lines of research or activity and the development of

research projects (Capes, 2019; Goulart & Soares, 2022).
Development of this Study

When considering the objective, technical procedures and approach to data, the
methodological contributions adopted in our investigation are those of a descriptive
research (Cervo, Bervian & Silva, 2006; Fiorentini & Lorenzato, 2012) of mapping with a
qualitative approach (Coelho, 2018), with its central theme being that of graduate
programs that carry out research in Mathematics Education in Brazil.

Descriptive research has shown to be important in the framework of scientific
methodology and educational research since it underpins and guides studies that aim at,
for example, identifying, observing, analyzing, interpreting, describing and establishing
the relations among data or phenomena originating in the reality under research, such as
“[...] social representations and the profile of individuals or groups, as well as those that
aim at identifying structures, forms, functions and content” (Cervo, Bervian & Silva, 2006,
p. 62).

Within the scope of investigations produced in Mathematics Education in Brazil,
descriptive research has been used with diverse technical-methodological procedures that

encompass survey research, state-of-art, state-of-knowledge, the systematic revision of
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literature, bibliographic research, mappings or suchlike, from diverse approaches, space-
time and database/data source/consulted information, whether digital or not (Fiorentini &
Lorenzato, 2012).

We understand mapping out research as the technical-methodological process for
the development of our study, evidently with the caveat that the intended objective and
the analytical material were not based on the systematic characterization of scientific
production - articles, theses, dissertations and such - as pointed out by Fiorentini (2002)
and Biembengut (2008), but on the identification, analysis and description of how the
graduate programs that develop research in Mathematics Education are constituted in
Brazil.

The Capes Sucupira Platform was the main database consulted. We adopted as the
initial reference material the grades spreadsheet attributed to the programs in the
Teaching Area regarding the Four-Year Assessment (2017 - 2020) divulged in December
20223,

On the list for Teaching Area contained on this spreadsheet, we identified 175
graduate programs, 92 of which in the professional modality and 83 in the academic. Since
in 2022 the Capes Teaching Area announced 182 programs, we carried out a
complementary search on the new Sucupira Platform page? to identify the other seven
programs that had not been listed evidently because they had not been a part of the Four-
Year assessment between 2017 and 2022. After this phase, we placed the 182 programs,
of which 90 were academic and 92 were professional, in a table.

Since our primary interest is associated to the area of research in Mathematics
Education in Brazil, we chose to limit our unit of analysis to academic programs.
Nevertheless, we would like to emphasize our position as being favorable to similar studies
that may characterize not only the programs of a professional modality, but also those
that are a part of the Capes Education Area which bring together areas of concentration,
lines of research and researchers in Mathematics Education.

After identifying the close to 90 academic programs in this initial mapping, we then

performed another analysis to identify which of these do research in Mathematics

3 Spreadsheet available on https://www.gov.br/capes/pt-br/centrais-de-
conteudo/documentos/avaliacao/19122022_PlanilhaGeralQuadrienal2021_publicao.xlsx.
4 For further information, go to http://sucupira-beta.capes.gov.br/.

18 Educ. Matem. Pesq., Sdo Paulo, v. 28, p. 01- 41, 2026, e72810


https://www.gov.br/capes/pt-br/centrais-de-conteudo/documentos/avaliacao/19122022_PlanilhaGeralQuadrienal2021_publicao.xlsx
https://www.gov.br/capes/pt-br/centrais-de-conteudo/documentos/avaliacao/19122022_PlanilhaGeralQuadrienal2021_publicao.xlsx
http://sucupira-beta.capes.gov.br/

Education. Therefore, we once again consulted the Capes Sucupira Platform to check for
the active existence of each program as well as its respective website to record those that
have an area of concentration, line of research, academic subject and/or scientific
production (theses/dissertations) within the field of inquiry of Mathematics Education.

This phase of mapping was developed in the time frame going from December 2022
to September 2023, leading our investigative corpus to 70 graduate programs that carry
out research in Mathematics Education in Brazil, duly placed in the Capes Teaching Area
and academic modality®.

We placed data and information of the 70 programs in a table, such as the code,
nomenclature, year of start, grade obtained on the last two four-year Capes assessments,
geographic region, states, higher education institution, coordinators, lines of research, the
number of research groups and general features of each program. This phase was
developed from January to November of 2023.

We would like to remind the reader that, for the research reported in this article, we
limited our analysis and results to the following categories: (i) General characterization of
the programs; (ii) Lines and groups of research of the programs; (iii) Grades for the
programs.

We noted that during the data search and information collection during previous
phases, we found discrepancies in the data and information presented on Sucupira
Platform and the websites of the respective programs. Either they were outdated in the
former or outdated in the latter. Other situations such as these were also mentioned in
other studies of the same kind (Feres, 2010). Notwithstanding, cross-checking the
information and searching for secondary sources on Google were enough to overcome
these discrepancies.

After finishing the tables and data analysis within the scope of our investigation, we
presented a macro or panoramic description of how the programs that carry out research

in Mathematics Education in Brazil are constituted - for 2023.

Answering the questions of the study

> The list of programs is available on
https://drive.google.com/file/d/1iy9UgL24B4yileiiKfHviFYIDawQEQqJO/view?usp=sharing.
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(i) General characterization of the programs

Following the methodological outline used in the previous topic, our investigative
corpus resulted in 70 Graduate Programs that carry out research in Mathematics Education
in Brazil, eight of which are Graduate Programs in Mathematics Education (PPGEM) and
62, Graduate Programs with Research in Mathematics Education (PPGCPEM).

We used this characterization based on the nomenclature and partial or exclusive
composition of the lines of research found in the programs. Notably, the programs in the
first category contain lines of research solely pertaining to the field of inquiry of
Mathematics Education (henceforward, ME). This characterization also converges with
what was presented by Goulart and Soares (2022) who - when analyzing the lines of
research of 67 Master’s Programs in Capes Area 46 that carried out research in ME - found
that 80.6% showed a shared adhesion with other areas of knowledge and only 19.4%
demonstrated total adhesion to ME.

These results also match our findings: the 62 remaining programs presented broader
nomenclatures or interdisciplinarities, as seen in the Graduate Program “Teaching Basic
Education”, "Teaching, Basic Education and Teacher Training”, “Teaching of/in Science and
Mathematics” and “Education of/in Science and Mathematics Education”.

We observed the following constitutive situation for the programs: 50 presented
line/s of research in ME conjoined with lines of research in other areas of knowledge; ten
did not have lines of research in ME but did present scientific production (theses and/or
dissertations); one presented a research subject area in ME within a generic line of
research; and, finally, in one program we did not identify a line of research or scientific
production in ME but a curricular component which triggers studies, research and scientific
production in this area, since it is a program that began its activities in 2021.

It is perceptible that the nomenclature of the former Area of Teaching in Science
and Mathematics and current Capes Teaching Area is an influence when naming these
programs (Capes, 2019; Goulart & Soares, 2022). This institutional influence is widely
interwoven with social-historical, political and epistemological events that encompass, for
example, the history of mathematics teaching in the (inter)national context in the 20t and
215t centuries, associated to scientific and technological progress; the Multinational
Program for the Improvement of Science Teaching - PROMULMEC (Domingues, 2023) in
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parallel with the UNICAMP/OAS/MEC Experimental Master’s Program in the Teaching of
Science and Mathematics (D’Ambrosio, 2014); the development of SPEC/PADCT/CAPES
(Gurgel, 2002) and the structural model of Graduate Programs in Areas of Concentration
in place until 1998 (Goulart & Soares, 2022).

We would like to highlight the Area of Science — predominantly composed of Physics,
Biology and Chemistry (Megid Neto, 2014) - as having most joint efforts, at least in an
institutional manner, with programs that do research in ME in Brazil. This data is evident
in our results and attested by Goulart and Soares (2022) and Cyrino, Rizzatti e ROcas
(2023).

The shared attachment to the Area of Science also reveals other specific effects that
involve the institutional position of the field of ME. As an example, when we use CNPqg and
Capes as an institutional reference, we find that the field of Mathematics Education is
placed under the Broad Area of Knowledge Human Sciences/Area of Education and Broad
Multidisciplinary Area of Teaching, respectively, containing at the same time Bourdieu’s
invariables in the scope of their institutionalization (Bourdieu, 1983).

We reinforce that the terms "“Teaching” and "“Education” and expressions
“Mathematics Teaching” and “Mathematics Education” have also taken a central role in
this political, social-historical and epistemological arrangement throughout the
emergence, expansion and consolidation of Mathematics Education as a professional and
scientific field that has spread also to the Graduate level (Bicudo, 1999).

When considering both contexts, we emphasize the political and social-historical
confrontation involving the rejection of allocating this area to the Area of Mathematics,
Probability and Statistics (Area 1 and Capes Assessment). The transfer of its allocation
from the Area of Education (Capes Area 38) to the Area of Teaching (Capes Area 46) still
stirs and potentializes reflections, criticism, antagonisms and symbolic struggles regarding
its institutional position.

When considering our investigative corpus, we underline - for example - that the
Graduate Programs in Mathematics Education at UNESP-RC and PUC-SP, as well as the
Graduate Program in Teaching, Philosophy and the History of Science at the Federal
University of the State of Bahia, were placed among the seven first graduate programs to
inaugurate this Assessment Area at Capes (Moreira, 2002; Capes, 2013). This took place

while disputes between these programs and their scientific community regarding their
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institutional position went on, whose permanence in the Area of Education was defended
by the UNESP-RC program.

(ii) Lines and groups of research of the programs

In this category, we sought to analyze the lines and groups of research of the 70
graduate programs that carry out research in Mathematics Education in Brazil, describing
the lines by programs, their thematic characterization and the number of research groups
per program.

We point out that our analysis, considering the lines of research as a reference, is
justified above all by its central position in the current curricular structural order of the
graduate programs in Brazil, placing them as links between the areas of concentration,
development of projects, academic-scientific production, selection of candidates, offering
of subjects, the register of the curriculum vitae of researchers, the activity of research
groups and other factors that involve the evaluation system of programs with Capes or
suchlike.

We counted a total of 197 lines of research distributed among the 70 programs
analyzed, representing an approximate average of 2.8 lines per program. Complete data

can be seen in Figure 1.

Figure 1
Number of lines of research of the graduate programs that carry out research in

Mathematics Education in Brazil in 2023
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The data above also shows that most of the programs that do their research activities
in graduate programs have around two or three lines of research. We identified programs
with five or even six lines of research.

As a comparison, the research developed by Feres (2010), investigating different
aspects of the 60 graduate programs in the Capes Teaching Area, demonstrated an
accumulation of 210 lines of research, representing an average of 3.5 lines per program.

On the other hand, using as a refence for analysis the groups of/with research in
Mathematics Education in Brazil registered in the DGPB at CNPq, Alves and Silva (2023b)
also registered this quantitative spread of lines of research and pointed out that the groups
perform their scientific activities with about 4 lines of research. Locally, the average of 3.9
lines per research group was noted for the groups that do research in Mathematics
Education in Bahia (Alves & Silva, 2023c).

It is important to point out that actors such as research groups registered with
DGPB/CNPq and graduate programs at Capes have institutional autonomy to indicate the
number of lines of research in which they intend to develop their scientific activities. The
researchers themselves - individually and in general - also enjoy the freedom to list their
lines of research in several institutional databases, such as is the case with the Lattes
Curriculum.

The number and theme of the lines of research of the different actors are somewhat
connected to political, geographic, social-economic and academic-scientific issues. In the
case of the graduate programs, this involves, for example, the potential of the region in
which each program acts, their areas of concentration and the academic-scientific profile
of their researchers.

Since Mathematics Education was our field of inquiry, we sought to map out the lines
of research that were attached to this field. In this process, we listed a total of 141 lines
of research among the 197 mentioned above, representing approximately 71.6% of the
lines of the programs analyzed.

The selection criteria adopted to use this classification were basically the evidence
of objects of study and research in Mathematics Education in the nomenclature of the lines
of research and - at times - in the content of their description.

Among those identified in the PPGCcPEMs, we can mention: “Teaching and Learning

in Sciences and Mathematics”; “Teacher Training in Sciences and Mathematics”; “Culture,
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epistemology and scientific education” and “Scientific Education”. As for the PPGEM, we
would like to point out, for example - "“History, Epistemology and Didactics of
Mathematics”; Teacher Training and Curriculum:; “History, Culture and Inclusion in
Mathematics Education”; “Processes of teaching and learning in Mathematics Education”;
“The Resolution of Problems and Teaching and Learning in Mathematics”; and “Philosophy
and Epistemology in Mathematics Education”.

In order to map out/demonstrate what has been of interest to the programs that do
research in Mathematics Education in Brazil, we categorized the 141 lines of research
according to theme, as can be seen in the table below,

Table 2
Categorization by them of the lines of research of graduate programs that do research in

Mathematics Education in Brazil for 2023

Focus of Interest (FIs) Number of
lines of
research
Teaching and Learning 42
Teacher Training 27
Sociology, Philosophy, History, Culture, 27
Languages and Epistemology
Digital Technologies 15
Foundation, Elements, Didactics, Curriculum and 15
Methodologies
Education in Sciences and Mathematics 10
Mathematics Education 3
Inclusive Education 2
Total 141

We observed that the FIs “Teaching and Learning” and “"Teacher Training” are ranked
as having the largest number of lines of research and - historically - are among those
that have set the tone for the research produced in Mathematics Education in the
(inter)national context since they represent a solid part of the amalgamation of their
objectives and the objects of studies and research (Carvalho, 1994; Fiorentini & Lorenzato,
2012; Barbosa, 2018). This table can be identified, albeit under different sources of data,
actors and timeframes, similarly to the Brazilian scientific production of graduate programs
(Fiorentini, 1994), annals of scientific events such as the International Conference of
Research in Mathematics Education SIPEM (Bicudo & Paulo, 2011), the conjunction of

(inter)national sources (Santos, 2015) and research groups (Alves & Silva, 2023b).
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As to the Focus of Interest (FI) “Sociology, Philosophy, History, Culture, Languages
and Epistemology”, we must point out its continuous and systematic emergence in
Brazilian research in Mathematics Education in the context of studies directed to, for
example, Phenomenology, Ethno-mathematics and History of Mathematics, inaugurated
by researchers such as Ubiratan D’Ambrosio and Maria Aparecida Viggiani Bicudo, as well
as the PPGEM at UNESP-RC.

Hence,

From the 1980s onwards, there has been an expansion in relation to the field of
inquest in mathematics education, to the degree that other dimensions — notably, in
history-philosophy, epistemology, anthropology, linguistics, sociology and teleology-
axiology - have begun to coexist with the already-known dimensions of didactics-
methodology and psychology (Fiorentini, 1994, pp. 177).

Within the scope of the Brazilian Society of Mathematics Education (SBEM) and the
SIPEM, this FI underscores its investigative tradition, acknowledged by the Work Groups (GT)
“GT 5 - History of Mathematics and Culture” and “GT 11 - Philosophy of Mathematics
Education”. Some of the lines of research that are a part of this FI, according to our findings,
are “History, Philosophy and Language in the Construction of Knowledge in Natural Sciences
and Mathematics and their teaching”; “Culture, Epistemology and Education in Sciences and
Mathematics”; and “Philosophy and Epistemology in Mathematics Education”. In addition, this
F1 predominates in programs under the title *“Mathematics Education”, academics and is totally
connected to research in Mathematics Education (Goulart & Soares, 2022, 2023).

We can also highlight the current emergence and permanence of "“Digital
Technologies” (Santos, 2015) which inaugurated a new phase with the advent of the
pandemic and the new coronavirus (Borba, Souto & Canedo Junior, 2022); the
permanence in the investigative tradition of “"Foundation, Elements, Didactics, Curriculum
and Methodologies” under new theoretical-methodological perspectives. It stands out by
illustrating diverse tendencies in Mathematics Education from the 19080s onwards
(Fiorentini, 1994); and “Education in Sciences and Mathematics and “Mathematics
Education” themselves, having obtained institutional visibility as an area of research in the
context of the creation of Capes Area 46 in 2000.

The first four FIs identified corroborate the results presented - respectively - by

Goulart and Soares (2022) in the scope of Master’s programs in the Capes Teaching Area
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and by Goulart and Soares (2023) in the context of the state of Parana, reaffirming a
historical homogeneity that became noticeable from the 1980s onwards in scientific
production, teacher training and researchers in the programs that do research in
Mathematics Education in Brazil (Fiorentini, 1994). The fact that these FIs present a
greater or smaller investigative tradition in different regions around the country (Goulart
& Soares, 2022), leads us to see a heterogeneity in the productive and formative process.

We call attention to the challenge presented by including “Inclusive Education” in
Brazilian graduate studies with research in Mathematics Education, justified by its timid
presence in the lines of research within this FI and absent in Goulart and Soares (2022,
2023), for example.

Nevertheless, results have demonstrated that this focus is gaining ground in the
research produced in Mathematics Education in Brazil within the research groups (Alves &
Silva, 2023b). It is possible that this FI be mobilized in the context of the programs
analyzed transversally in relation to its scientific activities and/or within its respective
research groups. In the scope of the SBEM, we call attention to “"GT 13 - Difference,
Inclusion and Mathematics Education”, created in 2013.

We came to a total of 363 research groups placed within the 70 graduate programs
with research in Education in Brazil, resulting in an average of approximately 5.2 groups

per program. The complete data can be seen below.
Figure 2

Quantitative result of the research groups placed in the graduate programs with research

in Mathematics Education in Brazil in 2023
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According to the mapping done in the websites, we were able to identify and count
the number of research groups for 35 programs. For the remaining 35, we were not able
to identify this list or, simply, this information was not available at the time of our search.
Nevertheless, it is possible that these programs have allocated research groups. Hence,
the number counted (363) may be potentially greater in absolute terms and closer to the
569 mapped out by Alves and Silva (2023a, 2023b).

The abovementioned data seen in Figure 2 demonstrate a discontinuity of groups
per program, a context which - quite simply put - may be explained by the fact that this
total list is institutionally consolidated according to each program, as occurs with lines of
research. In sum, we observed that 12 programs have from two to six research groups
allocated; 13 programs have from seven to 12 groups; six programs, 13 to 18; four
programs, 19 to 24. Furthermore, five programs have six research groups each.

Although we did not carry out a complete mapping of these programs to characterize
them under different analytical categories, we emphasize their historical importance for
the emergence and expansion of Mathematics Education in Brazil, didactic-pedagogical
and scientific production, the training of new researchers and the consolidation of those
with experience, and the very emergence and/or consolidation of graduate programs
(Alves & Silva, 2023d).

(iii) Grades given to the programs

In this category we mapped out the grades of 70 programs that do research in

Mathematics Education in Brazil given at the Capes Four-Year Assessment (2017-2020).
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It is known that this complex system of continuous assessment aims at — among other
things - to ensure and further the excellence of Brazilian graduate programs, recognize
the different stages at which the areas of knowledge find themselves, as well as the
regional asymmetries of the programs, present the context of Brazilian graduate programs
during the four-year period and appraise the performance of the programs stricto sensu
(Capes, 2021).

In general, this process depends on a wide group of specialized researchers that
perform a peer assessment and considers a set of actions and instruments, such as the
collection of annual data, in loco visits by the program consultants, meetings between area
coordinators and program coordinators, documents of the area, assessment forms and
assessment reports.

We found that the process adopted a new assessment form in the four-year Capes
period between 2017 and 2020, structured in three main aspects/items - Program,
Training and Impact on Society - which contain sub-items with the qualitative and
quantitative aspects of the programs. These are evaluated with the ranking Very Good
(VG), Good (G), Average (A), Poor (P), Insufficient (I) and Not Applicable (NA), which in
turn result in the final grades of the programs (Capes, 2021).

With the data collected from the programs, the area committees, along with the
Capes Superior Technical Council (CTE-ES) assesses the performance of each program
and gives each a grade that varies from 1 to 7, highlighting (inter)national excellence for
those with grades 6 and 7 that offer a doctoral degree.

After the requests for reconsideration of the grade given in the initial assessment by
the interested programs are duly revised, with the possibility of a change in the preliminary
grade, the grades are published in definitive and the process inaugurates a new
assessment cycle for the subsequent four-year period.

The definitive grades of the 70 programs analyzed in our investigation can be seen
in Table 3 below. For a comparative analysis, we displayed the four-year periods 2013-
2016 and 2017-2020 (Capes), with 63 programs being counted for the first and 70 for the
second, since seven programs with an A grade represent those approved but not evaluated
in the Four-Year Assessment of 2017-2020. These began to operate in 2021 (six
programs) and 2024 (one program, approved by Capes in June 2023).
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Table 3
Grades given to the graduate programs that carry out research in Mathematics Education
in Brazil (for 2023) in the four-year periods 2013-2016 and 2017-2020 - Capes

Number of Number of
Grade graduate programs graduate programs
(PPGs) (PPGs)
(2013-2016) (2017-2020)

A 5 7

3 26 14

4 19 28

5 9 15

6 3 4

7 1 2
Total 63 70

The grades for the 2017-2020 four-year period expose an expressive number (57)
of programs with grades between 3 and 5, underscoring 28 programs with grade 4, 18 of
which offer only a master’s program and ten that offer Master’s and Doctorates. We can
infer that the polarized result stems from programs that rose from A to 4; 3 to 4 and/or
maintained grade 4 in the comparative periods considered.

According the classification by Capes itself, the programs with grades from 3 to 5
represent - respectively - those that have achieved a minimum standard of quality, good
quality performance and the highest grade achieved for programs that offer only Master’s
degrees. When the program offers Doctorates for at least two four-year periods, it
becomes eligible to receive grade 6, since jumping from 5 to 7 is not possible according
the evaluative criteria and parameters adopted by Capes. The context of a gradual
variance is applied in the case of the lowering of levels in final grades.

Still, according to our findings, only one program registered the highest grade among
the 39 that offered only Master’'s degrees, obtained in the 2013-2016 period and
maintained in the next period, 2017 to 2020. As for the remaining programs with this
offer, the following grades were observed: six with grade A; 14 with 3, besides the 18
already mentioned with grade 4.

We interpret this analytical framework as revealing a challenging albeit promising
context of scientific and institutional affirmation and consolidation of the graduate
programs in Mathematics Education in Brazil that offer only a Master’s. We corroborate
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that these programs must pay special attention of a political, administrative and economic
nature in order to confirm their good performance in terms of quality, to pursue a standard
of excellence and implement a solid Doctoral degree in their process towards expansion
and consolidation, as defended by the SNPG. In this sense, “the concentration of lower
grades is related to a high number of programs recently created in the Area, which
demonstrates the need to grow qualitatively as well” (Capes, 2019, p. 7).

Although our findings did not register the lowering of programs from a grade above
4 to 4, when the four-year periods of 2013-2016 and 2017-2020 are compared, it is
possible that these programs maintained their respective grades only in the next four-year
period.

When the quantity of programs is a reference - when comparing the four-year
periods exposed in Table 3 - we notice that the increase from nine to 15 programs, which
resulted in an increase of six programs in absolute numbers, exposes the arduous path
these programs face to implement their consolidation in the scientific field.

In Table 4, we present a variation of the 70 programs analyzed in our investigation,
considering the four-year periods of 2013-2016 and 2017-2020, and highlighting a context
of growth, permanence and fall.

Table 4
Variance of grades in the graduate programs that carry out research in Mathematics
Education in Brazil for the four-year periods of 2013-2016 and 2017-2020, Capes

Comparative Situation Number of Context
[2013-2016; 2017-2020] PPGs
Not applicable 7 [No grade; A] --- 7
PPGs

[A; 3] --- 4 PPGs
[A; 4] --- 1 PPG
Growth 33 [3;, 4] --- 16 PPGs
[4, 5] --- 8 PPGs
[5, 6] --- 3 PPGs
[6; 7] --- 1 PPG
[3; 3] --- 10 PPGs
[4, 4] --- 11 PPGs
Permanence 29 [5;, 5] --- 6 PPGs
[6;, 6] --- 1 PPG
[7;, 7] --- 1 PPG
Fall 1 [6; 5] --- 1 PPG
Total 70 70
30 Educ. Matem. Pesq., Sdo Paulo, v. 28, p. 01- 41, 2026, e72810




We observed a relative balance between the humber of programs that are growing
and the permanence of their grades. In the first case, it is noticeable how programs are
able to grow until they reach grade 4. At this point, the possibility of affirming and
consolidating excellence - grade 5 - peters out considerably for programs that offer only
a Master’s degree, as was mentioned before; the same for grades 6 or 7 in the case of
programs with a Doctorate.

We highlight that the criteria for eligibility and the attribution of these grades for
programs in the context of the Teaching Area, which is relatively recent within Capes in
comparison to others (24 years), are aspects that must be taken into consideration. As an
example, we must mention the fact of a program having a functioning Doctoral in the two
previous four-year periods since most of them in the Area offer only a Master’s.

According to the data found on the Capes Sucupira Platform - PPGs per PPG grade
- and the National Graduate Program Plan of 2024-2028 (Capes 2023), it is worth
mentioning that this behavior reflects a general view of the programs on Capes, whether
considering all the Assessment Areas or the Teaching Area specifically. There is a modal
eruption of programs with grade 4, after which there is a considerably lower number
reaching grades 5, 6 or 7.

We can infer that the first efforts of the programs culminate in struggling to maintain
themselves and their grades, especially in the context of grades 3 and 4 which are
responsible for a total of 21 of the programs found. This number is approximately three
times greater than that of programs that kept their grades at 5, 6 or 7 (a total of eight
programs).

In relation to these programs of (inter)national excellence, we observed that the
research area in Mathematics Education (specifically) also contributed to scientific
internationalization and a central role in the Teaching Area since, among the five programs
in this Capes Assessment Area currently with grade 6 (September 2024), four have
research in Mathematics Education. The other program with a 6 is the Teaching of Physics,
a pioneer in the context of graduate programs in Teaching/Education in Sciences in Brazil
and a main actor in the foundation of Area (46) of Sciences and Mathematics Education,

transformed into what is currently Capes Teaching Area (46).
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Among the four programs listed with a grade 7, we would like to point out that two
include research in Mathematics Education, one of which is a program in Sciences and
Mathematics Education and the other in Mathematics Education. The other two programs
with a 7 in the Teaching Area are in Sciences, Biosciences and Health.

These four programs of (inter)national excellence are located in the Southeastern
(three programs) and Southern (one program) regions of the country, with the states of
Sdo Paulo (one program) and Parana (one program) specifically having research in
Mathematics Education. The complete distribution per geographic region and the grades
of the 70 programs analyzed can be seen in Figure 3.

Figure 3
Frequency per geographic region and grades of graduate programs that carry out research

in Mathematics Education in Brazil in the four-year period 2017-2020, Capes

Northeast
Grade A —4 PPGs
Grade 3 -4 PPGs
Grade 4 — 7 PPGs
Grade 5 - 3 PPGs

Grade A - | PPG

Grade 3 - 2 PPGs
Grade 4 - 2 PPGs

Grade 5 - 2 PPGs Southeast
Grade A - 1 PPG
Grade 3 2 PPGs
Gradc 4 - 9 PPGs
Grade 53 PPGs
Grade 6 - 2 PPGs
South Grade 7- 1 PPG
Grade A - 1 PPG

Grade 3 -2 PPGs
Grade 4 - 10 PPGs
Grade 5 -4 PPGs
Grade 6 - 2 PPGs
Grade 7 - | PPG

We registered a higher number of programs in the South (20), Southeast (18) and
Northeast (18) regions, while the remaining regions are potentially on their way to
developing graduate programs in Mathematics Education. When comparing grades, the
Southern and Southeastern regions have a greater concentration of grades 6 and 7, while

there is a greater balance in the geographic distribution regarding grades 4 and 5.
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Our view is that the central role in professional-academic-scientific terms in the field
of research in Mathematics Education of the aforementioned regions (South and
Southeast) and their economic power are a result of historical factors that also make them
stand out in graduate programs. The states of Sdo Paulo, Parana and Rio Grande do Sul
are those with the greatest allocation. Despite this, the same behavior can be observed in
the general range of Capes programs.

The fact is that the asymmetric growth in regional and local terms involving Capes
programs and the Teaching Area - especially — has already been pointed out historically
by Capes in documents on the area, assessment reports and by the scientific community
(Cyrino, Rizzatti & Rbgas, 2023).

From a positive point of view, we can infer that

[...] the Area has the potential for expansion not only due to the regional
asymmetries still seen, but also due to the necessity of teacher training stricto
sensu in the country. The graduate program in Teaching trains “teacher
trainers”. Thus, the expansion and consolidation of the Teaching Area
contributes to tackling the still considerable deficit of teachers, especially
those in the classroom and who have a teaching degree. The Teaching Area
is, therefore, associated to goals 15 and 16 of the PNE (National Education
Plan) and is one of the goals of Capes: teacher training (Capes, 2019, pp. 6,
our additions)

In addition, we can understand that this context reinforces the status quo of
graduate programs. The fact that the Midwest and North present the lowest grades in their
programs - for example - may create a false impression regarding the scientific
competency of their researchers in comparison to the other regions and programs.

However, one must consider that

In the Brazilian regions that are considered technologically advanced, the
PPGs connected to prestigious institutions tend to stand out. With financial
resources and renown researchers, these programs create a domino effect in
scientific and technological production, resulting in the development of new
programs and the intensification of research. However, this phenomena also
has a dark side, known as the Matthew Effect. While some researchers enjoy
a high level of renown and success, others remain anonymous (ROCHA et al.,
2012). This pattern of academic recognition seems to follow the famous biblical
quotation found in the Gospel of Matthew (chapter 25, verse 29): “For whoever
has will be given more, and they will have an abundance. Whoever does not have,
even what they have will be taken from them”. (Cyrino, Rizzatti & Rbcas, 2023,
pp. 8, authors’ emphasis)
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In the context projected for the Teaching Area, the development, maintenance and
expansion of research networks, programs decentralized from the large centers, associative
programs directed to the regions in the country with smaller numbers and the fusion of two or
more programs of the same modality were highlighted in the document on the area in the four-
year Assessment period of 2017-2020 (Capes, 2019).

Within Capes we can point to actions such as the Program for the Development of
Graduate Programs (PDPG) in Brazil's Legal Amazon, the National Program of Academic
Cooperation of Amazonia (Procad - Amazonia) and the Program for the Reduction of
Asymmetries in Graduate Programs (PRAPG).

The PNPG for 2024 to 2028 also touches on the reduction of asymmetries between and
within regions as one of the main challenges to be overcome in the Brazilian SNPG. Among the
strategic alternatives to qualify and broaden offers, there is a list of research networks within
the programs that are more or less consolidated, the cooperative work between different regions
in the country and the offer of distance modalities as a complement to in-person offers (Capes,
2023).

Final Considerations

We have presented a characterization of the state of the graduate programs of/with
research in Mathematics Education in Brazil within the scope of lines and groups of research
and the grades given in the Capes Four-Year Assessment of 2017 to 2020. Our investigation
was guided by the following research problem: how are the graduate programs that develop
research in Mathematics Education in Brazil constituted?

With the descriptive research of mapping out within a qualitative approach, our
investigative corpus was made up of 70 programs duly allocated to the Capes Teaching Area
and the academic modality. The timeframe of the data was 2022 and 2023.

We identified eight PPGEMs and 62 PPGcPEMs predominantly associated to the area of
sciences functioning institutionally. We could infer the fertile ground that the area of research
in Mathematics Education can cover to expand its professional-academic-scientific prestige with
graduate programs in Brazil and in other forums that direct the paths of teaching, learning and
teacher training for Mathematics.

It is important to underline our position in favor of a cooperative, democratic and inclusive

alliance in the fight for institutional identity and autonomy in the field of Mathematics Education,
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involving the development and consolidation of more PPGEMs in the country’s diverse regions.
Its inter/multidisciplinary character is still relevant historically and is present within the Schools
of Education, Mathematics Institutes and in the Areas of Sciences and Mathematics and can
equally and continuously be consolidated towards a greater/better offer in training teachers,
researchers and the production of professional-scientific knowledge.

The 70 programs analyzed develop their scientific activities around two or three lines of
research. Furthermore, most of these programs have five or six research groups each. Despite
the numerical spreading and the broad spectrum of the FIs identified, we noticed a
predominance of those involving “Teaching and Learning”, “Teacher Training”, “Sociology,
Philosophy, History, Culture, Languages and Epistemology” and “Digital Technologies”.

Most of these programs obtained a grade between 3 and 5 in the Capes Four-Year 2017-
2020 Assessment, with the ample majority being 4. We link these results to the novelty of the
Teaching Area and, consequently, to an institutional position of the expanding and affirming
research area in Mathematics Education, particularly in the development and consolidation of
programs that offer doctoral degrees.

Even if hypothetically, it is important to mention the challenges these programs face to
overcome the assessment process they are submitted to when measuring the asymmetries
between and within regions. To unveil the lack of visibility of the real conditions of these
programs, complementary studies that question the parameters established in the Capes
assessment forms are needed.

Still, the four programs with grade six and the two with grade seven in the Capes Four-
Year Assessment (2017-2020) that contain research in Mathematics Education among the total
of 9 programs (five with grade 6 and four with grade 7) of (inter)national excellence already
point out the substantial role this area of research holds within the Teaching Area.

As for the frequency of the programs per grade and regions in the country, we consider
that the concentration of these programs of (inter)national excellence in the southern and
southeastern regions —-two programs with grade 6 and one with 7 for each — demonstrates
again the relevance and hard work of these programs in the emergence, expansion and
consolidation of the professional-academic-scientific field in Mathematics Education in Brazil.

This majority is far from what is desired. Hence, new paths and other outlooks are
possible with equality and equity in the scope of assessment system and its classifying criteria,

the policies of expansion/consolidation and structural and economic feasibility of resources of
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programs that have research in Mathematics Education in Brazil and, in general, of programs
that are a part of the SNPG. A reversal of the “"Matthew Effect” is needed from where we are
standing now.

Since the research reported in this article represents only a temporal characterization
among many possible others, our investigative corpus can raise complementary studies that
include, for example, analyses regarding administrative indicators and the life stories of these
70 programs that carry out research in Mathematics Education in Brazil.

Finally, future studies involving graduate programs that do research in Mathematics
Education, within the Capes Areas of Education and Teaching - the latter also considering
programs of a professional modality — can also contribute to broaden the characterization of

this research area in Brazilian graduate programs.
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