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and Higher Education. Using the methodology of Qualitative Metasynthesis, 

sixteen studies published between 2018 and 2024 in knowledge 

dissemination channels such as CAPES Periodicals, CTDC, and BDTD were 

selected. Among the studies found, three comprised the corpus of this 

article, highlighting the use of the Theory of Didactic Situations as a 

theoretical framework capable of assisting the development of the 

mathematics teaching-learning process, while pointing out the lack of 

studies focused on teachers of the early years of Elementary Education on 

the subject. Therefore, the use of this theory as a basis for the development 

of future research in the field of Mathematics Education is proposed. The 

main results show that the analyzed dissertations are grounded in the 

Theory of Didactic Situations (TDS) to investigate the development of 

Algebraic Thinking, although they present distinct focuses: D1 prioritizes 

teachers' didactic decisions, D2 concentrates on practical activities with 

students through the RFP card game, and D3 examines the practices of 

undergraduate teacher candidates mediated by GeoGebra software. It was 

found that, despite the approval of the BNCC in 2017, there remains a gap 

in research specifically aimed at the Early Years of Elementary School. Given 

this scenario, this study recommends expanding the use of TDS as a 

theoretical framework in future investigations, aiming to strengthen 

Mathematics teaching from the initial levels of Brazilian basic education. 

Keywords: Algebraic Thinking, Qualitative metasynthesis, Algebra, 

Theory of didactic situations. 

Resumen 

El artículo presenta un mapeo de Tesis sobre el Pensamiento Algebraico, 

con el objetivo de analizar cómo las estrategias de enseñanza del Álgebra 

basadas en la Teoría de las Situaciones Didácticas se abordan en 

investigaciones dirigidas a la Educación Básica y a la Educación Superior. 

Utilizando la metodología de Metasíntesis cualitativa, se seleccionaron 

dieciséis investigaciones publicadas entre los años 2018 y 2024 en canales 

de difusión del conocimiento, como las Revistas CAPES, CTDC y BDTD. Entre 
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las investigaciones encontradas, tres compusieron el corpus de este 

artículo, destacando el uso de la Teoría de las Situaciones Didácticas como 

marco teórico capaz de ayudar en el desarrollo del proceso de enseñanza-

aprendizaje de las Matemáticas, al tiempo que señalan la falta de trabajos 

dirigidos a docentes de los primeros años de la Educación Primaria sobre el 

tema. Por lo tanto, se propone el uso de dicha teoría como base para el 

desarrollo de futuras investigaciones en el campo de la Educación 

Matemática. Como principales resultados, tenemos que las disertaciones 

analizadas se fundamentan en la Teoría de las Situaciones Didácticas (TSD) 

para investigar el desarrollo del Pensamiento Algebraico, aunque presentan 

enfoques distintos: la D1 prioriza las decisiones didácticas docentes, la D2 

se concentra en actividades prácticas con alumnos a través del juego de 

cartas RFP y la D3 examina las prácticas de estudiantes de licenciatura 

mediadas por el software GeoGebra. Se constató que, a pesar de la 

aprobación de la BNCC en 2017, subsiste una brecha en las investigaciones 

dirigidas específicamente a los Primeros Años de la Educación Primaria. 

Ante este escenario, este estudio recomienda ampliar el uso de la TSD como 

referente teórico en futuras investigaciones, con el objetivo de fortalecer la 

enseñanza de la Matemática desde los niveles iniciales de la educación 

básica brasileña. 

Palabras clave: Pensamiento algebraico, Metasíntesis cualitativa, 

Álgebra, Teoría de las situaciones didácticas. 

Résumé 

Cet article présente une cartographie des thèses sur la pensée algébrique, 

visant à analyser comment les stratégies d'enseignement de l'algèbre 

basées sur la théorie des situations didactiques sont abordées dans les 

recherches orientées vers l'enseignement primaire et supérieur. En utilisant 

la méthodologie de la métasynthèse qualitative, seize recherches publiées 

entre 2018 et 2024 dans des canaux de diffusion des savoirs tels que les 

périodiques de la CAPES, le CTDC et le BDTD ont été sélectionnées. Parmi 

les recherches trouvées, trois ont constitué le corpus de cet article, mettant 
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en évidence l'utilisation de la théorie des situations didactiques comme 

cadre théorique capable d'aider au développement du processus 

d'enseignement-apprentissage des mathématiques, tout en soulignant le 

manque de travaux destinés aux enseignants des premières années de 

l'enseignement primaire sur le sujet. Il est donc proposé d'utiliser cette 

théorie comme fondement pour le développement de futures recherches 

dans le domaine de l'éducation mathématique. Les principaux résultats 

indiquent que les dissertations analysées se fondent sur la Théorie des 

Situations Didactiques (TSD) pour étudier le développement de la Pensée 

Algébrique, bien qu’elles présentent des approches distinctes : la D1 donne 

la priorité aux décisions didactiques des enseignants, la D2 se concentre sur 

des activités pratiques avec les élèves à travers le jeu de cartes RFP, et la 

D3 examine les pratiques des futurs enseignants médiatisées par le logiciel 

GeoGebra. Il a été constaté que, malgré l’homologation de la BNCC en 

2017, il subsiste une lacune dans la recherche spécifiquement orientée vers 

les premières années de l’école primaire. Face à ce scénario, cette étude 

recommande d’élargir l’utilisation de la TSD comme cadre théorique dans 

des investigations futures, visant à renforcer l’enseignement des 

mathématiques dès les premiers niveaux de l’éducation de base brésilienne. 

Mots-clés : Pensée algébrique, Métasynthèse qualitative, Algèbre, 

Théorie des situations didactiques. 

Resumo 

O artigo apresenta um mapeamento de Dissertações sobre o Pensamento 

Algébrico, visando analisar como as estratégias de ensino de Álgebra 

fundamentadas na Teoria das Situações Didáticas são abordadas em 

pesquisas direcionadas para a Educação Básica e para o Ensino Superior. 

Utilizando a metodologia da Metassíntese qualitativa, foram selecionadas 

dezesseis pesquisas publicadas no período compreendido entre os anos de 

2018 e 2024, nos canais de difusão de saberes, tais como os Periódicos da 
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CAPES5, o CTDC6 e o BDTD7. Dentre as pesquisas encontradas, três 

compuseram o corpus deste artigo e destacam a utilização da Teoria das 

Situações Didáticas como arcabouço teórico capaz de auxiliar o 

desenvolvimento do processo de ensino-aprendizagem da Matemática, ao 

mesmo tempo que apontam a falta de trabalhos voltados para docentes dos 

Anos Iniciais do Ensino Fundamental sobre o tema. Propõe-se, portanto, a 

utilização da referida teoria como uma fundamentação para o 

desenvolvimento de futuras pesquisas na área da Educação Matemática. 

Como principais resultados temos que as dissertações analisadas se 

fundamentam na Teoria das Situações Didáticas (TSD) para investigar o 

desenvolvimento do Pensamento Algébrico, embora apresentem focos 

distintos: a D1 prioriza as decisões didáticas docentes, a D2 concentra-se 

em atividades práticas com alunos por meio do jogo de cartas RFP e a D3 

examina as práticas de licenciandos mediadas pelo software GeoGebra. 

Constatou-se que, apesar da homologação da BNCC em 2017, subsiste uma 

lacuna de pesquisas voltadas especificamente aos Anos Iniciais do Ensino 

Fundamental. Diante desse cenário, este estudo recomenda a ampliação da 

utilização da TSD como referencial teórico em investigações futuras, 

visando o fortalecimento do ensino de Matemática desde os níveis iniciais 

da educação básica brasileira. 

Palavras-chave: Pensamento algébrico, Metassíntese qualitativa, 

Álgebra, Teoria das situações didáticas. 

  

 
5 Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
6 Catálogo de Teses e Dissertações da CAPES 
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Qualitative Metasynthesis and the Teaching of Algebraic Thinking 

through the Mediation of the Theory of Didactic Situations 

Introduction 

Mathematics education has been the subject of continuous and 

renewed research over the years, aiming to improve teaching and learning 

methods, particularly in the context of algebra teaching, because according 

to the National Council of Teachers of Mathematics (NCTM, 2007), the 

teaching of Algebra permeates all aspects of school life, beginning with 

Algebraic Thinking in early childhood education. As reported by the 

pioneering authors of Early Algebra, Blanton and Kaput (2005), Algebraic 

Thinking is characterized as the process by which students generalize 

mathematical ideas from specific cases, establish these generalizations 

through argumentative discourse, and express them in a progressively 

formal and age-appropriate manner. 

In Brazil, the study of Algebra begins in the final years of elementary 

school, and there is still a significant focus on algebraic calculation and the 

rules for manipulating expressions involving variables (Rodrigues & Pires, 

2017). The inclusion of Algebraic Thinking in curriculum guidelines is a 

relatively recent development. The final version of the National Common 

Curriculum Base (BNCC in its Portuguese acronym), released by the Ministry 

of Education in April 2017, proposes five thematic units related to 

mathematical knowledge for Elementary School, including Algebra. As 

guiding document for national education, BNCC emphasizes that the 

thematic unit Algebra should favor “the development of a language, the 

establishment of generalizations, the analysis of the interdependence of 

quantities, and the resolution of problems through equations or inequalities” 

(Brasil, 2017, p. 226). 

We understand, therefore, that the BNCC recognizes the importance 

of Algebra as an essential part of the school curriculum and seeks to 

promote a more comprehensive and conceptual approach to this subject, 

aiming for a more solid and meaningful mathematical education for Brazilian 

students. Ergo, understanding and mastering algebraic concepts plays a 
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fundamental role in the development of logical reasoning and problem-

solving in various fields of knowledge. 

Given this scenario, the Theory of Didactic Situations (TDS), which 

according to Brousseau (1978) apud Almouloud (2014), proposes a 

dynamic perspective, centered on the interactions among student, teacher8 

and mathematical content, in meaningful and situated contexts, can 

establish itself as a valuable theoretical framework for understanding the 

teaching-learning process of Algebra. When we write “teaching-learning 

process”, we agree with Onuchic (2014), who emphasizes that “teaching-

learning is a compound word within a work dynamic for the classroom, in 

which teaching and learning must occur simultaneously”. We also agree 

with proponents of the idea such as Souza and Henriques (2014) when they 

write the following: 

We emphasize that learning is a phenomenon directly and indirectly 

linked to teaching. Furthermore, when we refer to the teaching-
learning process, we are immersed in Onuchic’s dialectic, in which the 

two terms are strongly intertwined. Then, all research focused on 
students learning about a subject directly or indirectly questions the 

corresponding teaching (p. 494). 

Therefore, the objective of this work is to analyze, using qualitative 

meta-synthesis, how the dissertations present the teaching strategies of 

algebraic thinking based on the Theory of Didactic Situations. According to 

Alencar and Almouloud (2017), qualitative meta-synthesis is a mapping 

method carried out using a small number of studies, in which the selection 

of research follows the researcher’s personal criteria and uses 

interpretations of the investigations. 

Based on this definition, we conducted a search in the Google Scholar 

database for studies that investigated the teaching of algebra based on the 

Theory of Didactic Situations. Indeed, no studies were found that addressed 

 
8 The cited author argues that “the term Professor will be and should always be written 

with a capital P, as this is a profession that deserves and should be respected like any 

other. The simple act of using the capital letter also enhances their personality” (Henriques, 

2019, p. 13). 
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this specific integration. Instead, the findings showed separate studies that 

dealt with either the Teaching of Algebra or the Theory of Didactic 

Situations. For instance, Studies such as those by Rodrigues and Pires 

(2017) and Maia and Vaz (2021) were identified, each addressing one of 

these themes separately. 

This finding highlights the need for research exploring the intersection 

between Algebra Teaching and the Theory of Didactic Situations, to enrich 

the understanding and pedagogical practice in this specific area of 

Mathematics Education. Then, the aim was to answer the following research 

question: What do research studies in the field of Mathematics Education 

reveal, based on dissertations published between 2018 and 2024 that 

address Algebraic Thinking, grounded in the Theory of Didactic Situations? 

Thereunto, this article has been organized into eight parts. The first 

corresponds exactly to this introduction and consists of presenting the 

general context of the theme investigated. The second part presents the 

theoretical framework we adopted, beginning with a brief description of the 

historical context surrounding the teaching of Algebra, the main theorists, 

and the educational integration of Algebra, as well as activities that promote 

the development of Algebraic Thinking in Brazil, highlighting, consequently, 

the Theory of Didactic Situations. The third part deals with the methodology 

used in conducting the research, specifically qualitative meta-synthesis. The 

fourth part discusses the analysis and results of the research, where a 

detailed analysis of the three selected dissertations was carried out, 

highlighting fundamental aspects of an investigation, such as objective, 

research question, context, theoretical framework, methodology, results, 

and final considerations evidenced in each dissertation analyzed. The fifth 

part refers to considerations regarding qualitative meta-synthesis, where 

the selection and refinement of the information are recapitulated. Part six 

addresses the potential of TSD in the teaching-learning process of 

mathematical content. The seventh and eighth parts, respectively, discuss 

the similarities and differences between the analyzed research and final 

considerations. 
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Theoretical framework 

According to Henriques (2019), “a theoretical framework is the basic 

theoretical reference for a research project, chosen by the researcher based 

on their research problem, consisting of at least one theory capable of 

providing analytical tools for the studies they intend to develop” (p. 37). 

Then, based on this definition, and as highlighted above, this part of the 

article is dedicated to presenting the theoretical framework of this research, 

starting from Algebra and Algebraic Thinking and culminating in the 

presentation of TDS. 

Algebra and Algebraic Thinking in Brazil 

 Historically, in Brazil, the teaching of Algebra in Basic Education was 

predominantly reserved for the final years of Elementary School and High 

School. Despite this, students still experience difficulties in learning this 

knowledge (Coelho & Aguiar, 2018; Riveiro et al, 2024). These difficulties 

may stem from the abrupt transition from Arithmetic to Algebra in the 6th 

grade of Elementary School. Given this scenario, researchers such Carraher 

and Schliemann (2018), Castro-Filho et al. (2021), Radford (2014), and 

Vieira and Magina (2021) They argue that introducing Algebra early, 

through Algebraic Thinking, could contribute to improving the levels of 

difficulty encountered in the final years of elementary school by 

incorporating the use of letters and formulas into mathematics teaching. 

Approved at the end of 2017, the National Common Curriculum Base 

(BNCC) presents the thematic unit Algebra, which, in its normative 

character, guides on the importance of promoting activities that contribute 

to the development of Algebraic Thinking, from the early years of 

Elementary School. The document also emphasizes that it is essential to 

work on understanding the “ideas of regularity, generalization of patterns, 

and properties of equality” (Brasil, 2017, p. 266). 

Teaching methodology used by each teacher depends on the 

conception that each professional defends and understands the act of 

teaching and how they understand Algebra. For instance, A teacher who 
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understands Algebra only as algebraic manipulation will likely use the so-

called traditional method (lecture, blackboard and chalk), but this method 

has proven ineffective for student learning. Then, it is up to the teacher to 

choose, modify, or adapt the methodology used according to the needs 

presented by the class and to seek new methodologies or even the use of 

alternative teaching resources to assist students in learning (Almeida & 

Jesus, 2022). 

Algebra is used in various fields of knowledge such as Medicine, 

Architecture, Engineering, Biology, Computer Science, among others (Gil & 

Felicetti, 2016). Researchers have been working to develop pedagogical 

alternatives mediated using tangible, freehand, and technological 

resources, as well as proposals for training mathematics teachers, aiming 

to provide access to diverse possibilities and strategies such as 

methodologies for teaching algebra and structuring lessons. Also, the 

preparation of lesson plans based on didactic theories, such as the Theory 

of Didactic Situations (TDS), which encourage the empowerment of 

students with protagonism and autonomy in the learning process (Almeida 

& Jesus, 2022; Paixão & Jesus, 2022). This thought encourages us to 

consider the theory presented below, in a concise manner, as a reference 

for this research. 

Theory of Didactic Situations 

Theory of Didactic Situations (TDS) was developed in France by Guy 

Brousseau at the University of Bordeaux, starting in 1986, and has found 

significant ground in research, university extension, and teaching in 

various fields of knowledge around the world. The key point of this theory 

is the didactic situation, which Brousseau (1978) in Almouloud (2014) 

defines as a situation that explicitly or implicitly relates the subject 

(student), the educational system (teacher), and the milieu9 so that a 

 
9 "MILIEU" or ENVIRONMENT is everything that interacts with the student in an antagonistic 

way, that is, in a way that challenges the student to find answers to problematic situations.  
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defined knowledge can be obtained.  Almouloud (2010) states that the 

student learns when interaction occurs between the milieu, the student, 

and the teacher. Referring to TSD, Teixeira and Passos (2013, p. 163) 

conceptualize it as “a theoretical model that considers teaching as a project 

and social action in which the learner appropriates existing or developing 

knowledge, transforms Mathematics Didactics into a science of the 

conditions for the transmission and appropriation of mathematical 

knowledge” (Teixeira & Passos, 2013, p. 163). 

TSD provides theoretical elements that lead the student to take an 

active role in the learning process, which puts them in a state of 

disequilibrium. During problem-solving, a reorganization of thought occurs, 

in which the student reorganizes their thoughts, adapting to the process, 

and thus learning takes place (Jesus & Dias, 2009). 

This theory is composed of four dialectical phases or moments, called 

action, formulation, validation and institutionalization. 

Action phase is the moment when the student encounters the 

didactic proposal developed by the teacher and seeks to solve the problem, 

reflecting and simulating attempts, adapting to the environment.  

Formulation phase is the moment when the student discusses their 

conjectures in a group, explaining to their classmates how they arrived at 

the presented solution, thus facilitating socialization and the exchange of 

information among the students. During these phases, the teacher acts as 

a mediator, so that he or she (the teacher) does not resolve the students’ 

doubts, nor does he give the answer that the student should aim for. The 

teacher asks questions based on the students’ doubts to help and 

encourage them to think about the solution on their own. This strategy, 

which should be used by the teacher, is called devolution in this theory 

(Almouloud, 2010; Freitas, 2008; Jesus & Dias, 2009; Maioli, 2002). 

Validation phase is the moment when the student must prove the 

tools anticipated in the previous phase.  

Institutionalization is the phase by which the teacher conveniently 

and explicitly establishes the cognitive study of the knowledge at stake. 
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The teacher interacts directly, explaining his initial intentions, going to the 

board, and the students share their conjectures, also outlines and 

evaluates them. At this stage, any errors or mistakes made by the students 

are corrected (Almeida & Jesus, 2022; Freitas, 2008; Jesus & Dias, 2009; 

Maioli, 2002; Paixão & Jesus, 2022; Teixeira & Passos, 2013). 

It is worth emphasizing that the TDS is not limited to the concepts 

presented here; it is a robust theory, rich in concepts capable of 

contributing enormously to advances in Education in general, and 

particularly in Mathematics Education. It is also a frequent theory in 

research that uses Didactic Sequences, aiming at the analysis of effective 

student practices in different institutions, from Basic Education to Higher 

Education. Understanding the Didactic Sequence (DS) as one aspect of 

Didactic Engineering by Artigue (1988), Henriques (2019) highliths: 

A didactic sequence is an experimental scheme formed by situations, 

problems, or tasks, carried out with a specific purpose, developed 
through application sessions based on a preliminary study 

[institutional analysis] around a subject of knowledge and a 
mathematical/didactic analysis, characterizing the specific objectives 

of each situation, problem, or task [having a complete praxeology]. 

Then, in our meta-synthesis, we also sought to observe the methods 

or strategies used by the authors in their research, regarding the analysis 

of effective student practices, whether using a DS or not. Indeed, we 

present below the Metasynthesis to which we referred. 

Methodology 

Qualitative Metasynthesis, according to Alencar and Almouloud 

(2017), “is a mapping method carried out using a small number of studies, 

in which the selection of research follows the researcher’s personal criteria 

and uses interpretations of the investigations”. Considering this definition, 

she became interested in mapping research carried out in Brazil that 

presents the theme of Theory of Didactic Situations (TDS) and the Teaching 

of Algebraic Thinking. 
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Although we are aware that Algebraic Thinking is not taught, but 

promoted through activities and interventions, we opted to use the term 

Theory of Didactic Situations (TDS) and Teaching of Algebraic Thinking to 

find dissertations that involved TSD and teaching focused on the 

development of Algebraic Thinking. 

The mapping was initially carried out without time restrictions. 

However, during the searches we found many dissertations. Then, we 

defined the time constraint as the period between the years 2018 and 2024. 

We used as a criterion the selection of works developed after the approval 

of the National Common Curriculum Base (BNCC). 

As a source for finding published dissertations on this topic, we 

considered the following science outreach channels: CAPES Journals10, 

CAPES Catalog of Theses and Dissertations (CTDC)11 and the Brazilian 

Digital Library of Theses and Dissertations (BDTD)12. These channels were 

chosen because they are specifically designed for the publication of theses 

and dissertations, the latter points constitute the focus of attention in this 

work. To access the search field of each platform, we used the keywords 

presented in Table 1, with the search terms in Portuguese. 

Table 1 

Keywords used in the search for dissertation papers on each platform  

Search Term                            
No quotation 

marks 
With Quotation 

Marks 

Theory of Didactic 
Situations and the 

Teaching of Algebraic 
Thinking 

Theory of Didactic 
Situations and the 

Teaching of Algebraic 
Thinking 

   “Theory of Didactic 
Situations and the Teaching 

of Algebraic Thinking” 

According to Henriques and Almouloud (2023, p. 181), the use of 

quotation marks “...” works as a research refinement strategy to narrow 

down the search results to the topic at hand. Then, since there is a 

possibility of finding several works on the same topic, we use keywords, 

 
10 Available at: https://www-periodicos-capes-gov-br.ez85.periodicos.capes.gov.br/index.php? 
11 Available at: https://catalogodeteses.capes.gov.br/catalogo-teses/#!/ 
12 Available at: https://bdtd.ibict.br/vufind/ 

https://www-periodicos-capes-gov-br.ez85.periodicos.capes.gov.br/index.php
https://catalogodeteses.capes.gov.br/catalogo-teses/#!/
https://bdtd.ibict.br/vufind/
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first without quotation marks, and then with quotation marks. This choice 

also serves as a criterion for defining or restricting the scope of the 

research. Indeed, using the term “Theory of Didactic Situations and 

Teaching of Algebraic Thinking” on the CAPES Periodicals platform, without 

quotation marks, yielded zero publications as a result, as shown in Table 2, 

which reinforces the visualization of the result obtained.  

Table 2 

Search results from the CAPES Journals platform without quotation marks 

Inserting the term Theory of Didactic Situations and the Teaching of 

Algebraic Thinking (no quotation marks) into the search field of the 
CAPES Periodicals Portal 

Quantity 
Type of 

production 
Description 

0 Dissertations 

Zero dissertations produced by different 
Brazilian institutions published on the CAPES 

Periodicals Portal. 
This result can be viewed via the link, 

accessed on 05/30/2024. 

As can be seen in Table 2, no dissertations were found by entering 

the term Theory of Didactic Situations and Teaching of Algebraic Thinking 

(without quotation marks) in the search field of the CAPES Periodicals 

Portal. Indeed, we did not conduct the research using quotation marks 

because we agree with Henriques and Almouloud (2023) that quotation 

marks act as tools for refining results, since in our search the result obtained 

immediately excludes the possibility of using quotation marks. For this 

reason, the searches were initially conducted on another platform without 

using quotation marks. This yielded the results shown in Table 3.  

https://www-periodicos-capes-gov-br.ezl.periodicos.capes.gov.br/index.php/buscador-primo.html
https://www-periodicos-capes-gov-br.ezl.periodicos.capes.gov.br/index.php/buscador-primo.html
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Table 3 

Search results from the BDTD platform without quotation marks 

Inserting the term Theory of Didactic Situations and the Teaching of 
Algebraic Thinking (no quotation marks) into the search field of the 

BDTD Platform  

Quantity 
Type of 

production 
Description 

0 Dissertations 

Sixteen dissertations produced at different 

Brazilian institutions, published on the BDTD 
Platform. 

This result can be viewed via the link, accessed 
on 05/30/2024. 

Refining the search by using quotation marks on the same platform, 

inserting the term “Theory of Didactic Situations and Teaching of Algebraic 

Thinking”, yielded zero results, as shown in Table 4. 

Table 4 

Search results on the BDTD Platform using quotation marks 

Inserting the term “Theory of Didactic Situations and Teaching of 

Algebraic Thinking” (in quotation marks) into the search field of the 

BDTD Platform 

Quantity 
Type of 

production 
Description 

0 Dissertations 

Zero dissertations produced at different 
Brazilian institutions, published on the BDTD 

Platform. 
This result can be viewed via the link, accessed 

on 05/30/2024. 

Following the instructions for entering terms in the previous portals, 

the search continued with the CDTC platform. The search began by entering 

the term in question without using quotation marks, and we obtained the 

result shown in Table 5.  

https://bdtd.ibict.br/vufind/Search/Results?filter%5B%5D=publishDate%3A%22%5B2018+TO+2024%5D%22&join=AND&bool0%5B%5D=AND&lookfor0%5B%5D=Teoria+das+Situa%C3%A7%C3%B5es+Did%C3%A1ticas+e+ensino+de+pensamento+alg%C3%A9brico&type0%5B%5D=AllFields
https://bdtd.ibict.br/vufind/Search/Results?filter%5B%5D=publishDate%3A%22%5B2018+TO+2024%5D%22&join=AND&bool0%5B%5D=AND&lookfor0%5B%5D=Teoria+das+Situa%C3%A7%C3%B5es+Did%C3%A1ticas+e+ensino+de+pensamento+alg%C3%A9brico&type0%5B%5D=AllFields
https://bdtd.ibict.br/vufind/Search/Results?filter%5B%5D=publishDate%3A%22%5B2018+TO+2024%5D%22&join=AND&bool0%5B%5D=AND&lookfor0%5B%5D=Teoria+das+Situa%C3%A7%C3%B5es+Did%C3%A1ticas+e+ensino+de+pensamento+alg%C3%A9brico&type0%5B%5D=AllFields
https://bdtd.ibict.br/vufind/Search/Results?lookfor=%22Teoria+das+Situa%C3%A7%C3%B5es+Did%C3%A1ticas+e+ensino+de+pensamento+alg%C3%A9brico%22&type=AllFields&limit=20
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Table 5 

Search results on the CDTC platform without quotation marks 

Inserting the term Theory of Didactic Situations and Teaching of 
Algebraic Thinking (no quotation marks) into the search field of the 

CDTC Platform 

Quantity 
Type of 

production 
Description 

0 Dissertations 

Zero dissertations produced in different 

Brazilian institutions, published on the CDTC 
Platform. 

This result can be viewed via the link, accessed 
on 05/30/2024. 

 

Similarly, as we mentioned in previous searches, these zero results 

eliminated the possibility of refining the search on this platform. Indeed, 

searching on other platforms yielded the following result: “No records found 

for the term used.” 

Based on the data obtained, it was observed that the only collection 

containing published research on the topic of this work is the Digital Library 

of Theses and Dissertations (BDTD – Portuguese acronym). This is because, 

when using the time frame of 2018 to 2024, sixteen studies were found, as 

shown in Table 3. Therefore, a selection of dissertations was made based 

on their titles and abstracts that dealt with Algebraic Thinking and 

necessarily used the Theory of Didactic Situations as a theoretical 

framework, resulting in three dissertations which we present in Table 6.   

Table 6 

Works selected from the BDTD platform 

Title Authors Year of 
publication 

University 

As decisões 
didáticas de um 

professor de 

matemática sob o 
ponto de vista do 

desenvolvimento 
do Pensamento 

Lívia Elaine da 
Silva Santos; 

Prof. Dr. Fernando 

Emílio Leite de 
Almeida 

2022 

Postgraduate 

Program in Science 
and Mathematics 

Education at the 
Federal University of 

Pernambuco 

https://catalogodeteses.capes.gov.br/catalogo-teses/#!/
https://catalogodeteses.capes.gov.br/catalogo-teses/#!/
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Algébrico13 

Classificação da 

informação: uso 
interno o 

Pensamento 
Algébrico mediado 

pelo jogo de 

cartas RFP14 

Maico Tailon Silva 
da Silva; 

Prof. Dr. José 

Messildo Viana 
Nunes 

2022 

Postgraduate 
Program in Teaching 

in Science and 

Mathematics 
Education of the 

Institute of 
Mathematics and 
Science Education 

(PPGDOC), Federal 
University of Pará 

(UFPA) 
Teoria das 

Situações 
Didáticas: uma 
proposta para o 

ensino da função 
quadrática em 

suas formas 
canônica e 
fatorada15 

Gleidson Machado 
Bragança; 

Janice Rachelli 

2022 

Postgraduate 
program in 

mathematics 

education, physics 
teaching, Federal 

University of Santa 
Maria 

 

The Digital Library of Theses and Dissertations (BDTD) plays a crucial 

role in the dissemination of knowledge, aiming at the acquisition of 

knowledge, by making available the full texts of dissertations and theses 

developed in Brazil. It is understood, therefore, that this portal not only 

organizes and publishes these works, but also constitutes a valuable tool 

for researchers at different stages of their professional careers to find and 

analyze works of common interest. By exploring the BDTD (Brazilian Digital 

Library of Theses and Dissertations), it is possible to find a wide range of 

related works, fostering the development of different reflections and 

analyses that can contribute to the acquisition of new knowledge and the 

deepening of expertise in specific areas of study. 

 
13 English title: “The teaching decisions of a mathematics teacher from the perspective of 

the development of Algebraic Thinking”. This research will be identified as D1 from the 

next section onwards, to facilitate the writing and understanding of the results. 
14 English title: “Classification of information: internal use of Algebraic Thinking mediated 

by the RFP card game”. This research will be identified as D2 from the next section 

onwards, to facilitate the writing and understanding of the results. 
15 English title: “Theory of Didactic Situations: a proposal for teaching the quadratic function 

in its canonical and factored forms”. This research will be identified as D3 from the next 

section onwards, to facilitate the writing and understanding of the results. 
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In that regard, the following section presents the analysis of the 

results/data and the discussions of the selected works in accordance with 

the research question of this article, which is presented earlier and 

reiterated here without altering its wording: “What do research studies in 

the field of Mathematics Education reveal, based on dissertations published 

between 2018 and 2024 that address Algebraic Thinking, grounded in the 

Theory of Didactic Situations?” 

Analysis and results 

This chapter analyzes the data obtained using qualitative meta-

synthesis as a mapping methodology, constructed based on the analysis 

criteria described in detail in the previous section. In addition to the results 

obtained throughout the research, aspects specific to each dissertation 

analyzed are highlighted, as well as the similarities and main differences 

between these works. 

Analysis of the works selected on the BDTD platform 

Qualitative meta-synthesis, as a mapping method, revealed that 

dissertations on TDS and Algebra expanded after the approval of the BNCC, 

showing a concern with the thematic approach to Algebra at different levels 

in the teaching-learning process. 

It is also worth noting that during the research search, four doctoral 

theses were found, along with sixteen dissertations developed in Brazil, 

specifically on the BDTD platform. However, none of them discusses 

Algebraic Thinking based on the TDS. 

It was observed that, in 2022, there was an increase in production on 

the theme of this research, which is assumed to have occurred because the 

students were coming from a pandemic period, which further highlighted 

the difficulties that students present when working with algebraic content. 

Table 7 shows the dissertations resulting from the qualitative meta-

synthesis, which are the subject of this research, highlighting: the author 

(year) Institution; title of the investigation; a work’s brief presentation; the 
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problem/ Research question; general objective; theoretical framework; 

methodology used, and finally, the findings and concluding remarks for each 

work.  

Table 6 

Overview of Dissertations Found on BDTD Platform 

Work 

identification 
D1 D2 D3 

Author (year)  

Lívia Elaine da 

Silva Santos; 
Prof. Dr. Fernando 

Emílio Leite de 
Almeida 

(2022) 

Maico Tailon 

Silva da Silva 
Prof. Dr. José 

Messildo Viana 
Nunes 

(2022) 

Gleidson 

Machado 
Bragança 

Janice Rachelli 
(2022) 

Investigation 
title 

As decisões 
didáticas de um 

professor de 
matemática sob o 
ponto de vista do 

desenvolvimento 
do Pensamento 

Algébrico 

Classificação da 

informação: uso 
interno o 

Pensamento 
Algébrico mediado 

pelo jogo de 
cartas RFP 

Teoria das 
Situações 

Didáticas: uma 
proposta para o 

ensino da função 
quadrática em 

suas formas 
canônica e 
fatorada 

Presentation 

Professional Master’s 
Dissertation in 

Teaching in Basic 
Education, totaling 

159 pages, 
developed within the 

Postgraduate 

Program in Science 
and Mathematics 

Education at the 
Federal University of 

Pernambuco, 

defended on August 
23, 2022. 

Professional 
Master’s 

Dissertation, 
totaling 199 

pages, developed 
within the 

Postgraduate 

Program in 
Teaching in 

Science and 
Mathematics 

Education of the 

Institute of 
Mathematical and 

Scientific 
Education, at the 
Federal University 

of Pará, defended 
on November 9, 

2022. 

Master’s 
Dissertation 

totaling 92 pages, 
developed within 

the Postgraduate 
Program in 

Mathematics 

Education and 
Physics Teaching 

at the Federal 
University of 
Santa Maria, 

defended on 
February 24, 

2022. 

The problem/ 
Research 
question 

 

Considering the 

context in which 
students exhibit 
an aversion to 

mathematics in 
the final years of 

The research 

was inspired by 
the author's 

personal 

experiences, 
from his work 

The importance 

of 
understanding 
basic concepts 

of functions 
and their 
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elementary 
school, a time 

when they 
traditionally 

encounter 
symbolic algebraic 

language, and 

considering that 
students are 

generally 
demotivated, we 
believe that these 

facts are linked to 
superficial 

approaches with 
an emphasis on 

meaningless 

algebraic 
manipulations, 

carried out by the 
teacher. In that 

Regard, the 
research question 
was: How can a 

mathematics 
teacher, through 

their teaching 
decisions, 

contribute to the 

development of 
algebraic thinking 

in 7th-grade 
elementary school 

students in 

solving first-
degree equations? 

 

as a tutor to 
the creation of 

a preparatory 
course. 

Throughout his 
career, he 

noticed 

connections 
between 

different 
mathematical 
concepts, such 

as the 
relationship 

between the 
equation of a 
line and the 

first-degree 
function. Along 

with other 
professors and 

PhDs, he 
focused on 

investigating 

the application 
of the Rule of 

False Position 
(RFP) in 

teaching first-

degree 
polynomial 

equations, 
combined with 
card games, 

aiming for 
better student 

engagement 
and learning. 
The guiding 

question of this 
research is: to 

what extent 
does the Rule 

of False 

Position (RFP), 
combined with 

a card game, 
promote the 

development of 

Algebraic 
Thinking in the 

teaching of 

application in 
solving 

practical 
problems is 

highlighted, as 
they are 

essential for 

the 
development of 

skills in future 
teachers and 

graduates. The 

research 
provided 

students with 
experience 

using diverse 

methodologies, 
contributing to 

their training as 
Mathematics 

Teachers and 
Researchers. 

The suggested 

research 
question is: 

How does the 
Theory of 
Didactic 

Situations 
influence the 

learning of the 
Quadratic 

Function in its 

canonical and 
factored forms? 
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first-degree 
polynomial 

equations? 

General 
objective 

Analyzing the 
macro-decisions of 

the Mathematics 
Teacher for the 

development of 
Algebraic Thinking in 
7th-grade students 

in Elementary 
School. 

Highlighting the 

potential of a 
numerical method 

when combined 
with card games, 

enabling good 

mathematical 
learning, 

especially 
regarding first-

degree polynomial 

equations, and 
fostering the 

development of 
algebraic thinking 

through its 

characterizations. 

Analyzing the 
learning of 

Quadratic 
Function by 

observing the 
canonical and 

factored forms, 

using the Theory 
of Didactic 

Situations as a 
theoretical 
framework. 

Theoretical 
framework 

The theoretical 

framework adopted 
was the Didactics of 

Mathematics, a field 
of knowledge of 
French origin, 

because its object of 
study is the teaching 

and learning 
processes of 

mathematics and its 

interest lies in the 
construction of 

knowledge by the 
subject himself. The 

study was 
undertaken in light 

of the Theory of 

Didactic Situations, 
which constitutes a 

theoretical model for 
studying the didactic 

relationship 

established in the 
triad of teacher, 

student, and 
knowledge, 

especially the model 

of structuring the 
environment 

proposed by 
Brousseau (1986) 

The theoretical 

aspect of the 
research refers to 

the contributions 
of Guy Brousseau 
with the Theory of 

Didactic 
Situations (TDS) 

and the model 
related to 

Algebraic Thinking 

according to 
James Kaput and 

Juan Godino, 
based on the 

guiding 

documents of 
national 

education: the 
National 

Curriculum 

Parameters (PCN 
– Portuguese 

acronym) and 
BNCC. 

As theoretical 
assumptions, 

the research 
uses the 
Theory of 

Didactic 
Situations, 

since this 
theory has 

been used by 

researchers as 
a way to 

organize 
teaching 

situations and 

evaluate the 
teaching and 

learning of 
Mathematics at 

various 

educational 
levels. 
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and the Model of 
Levels of Teacher 

Activity enriched by 
Margolinas (2002, 

2005), which 
envisions the role of 
the teacher's activity 

in this relationship. 

Methodology 

Methodology 

consists of a 
qualitative approach 

and is based on a 
case study of a 
mathematics 

teacher who teaches 
7th grade in a state 

school in the city of 
Pesqueira/PE. The 

analyses are 

discussed and 
presented based on 

the lesson plan 
developed by the 
teacher on the 

mathematical 
concept of the first-

degree equation and 
the online semi-

structured interview, 
from the perspective 

of the knowledge 

and conceptions 
mobilized by the 

teacher about 
teaching and 

learning; factors 

that may influence 
decisions in 

constructing the 
theme; the teacher’s 

intentions in 

organizing the 
environment and 

choosing the 
activities, as well as 
their instructions. 

Methodological 
assumptions of 

educational 
engineering were 

used in our 
qualitative 

research, based 
on an action 

research 

approach. 

Methodology 

describes the 
qualitative aspect 
of the research, 

highlighting its 
particularities. It 

describes how the 
data was 

obtained, the 
instruments used 

for data 

collection, and the 
resulting 

analyses. 

Results and 
Conclusions 

 

Findings Studies 
show that the 

concept of Algebraic 
Thinking needs to be 

widely discussed in 
initial and continuing 

Regarding the use 
of games, the 

author states 
about the card 

game Rule of 
False Position 

Data analysis 
revealed that the 

students actively 
participated in the 

construction of 
knowledge by 
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teacher training, as 
well as clarified in 

curriculum 
guidelines on 

algebra teaching. In 
general, the 

professor points out 

several important 
teaching strategies 

for the development 
of Algebraic 
Thinking. 

Furthermore, it 
should be added 

that the choices 
made and the 

didactic decisions 

taken by the teacher 
establish an 

alignment with this 
way of thinking. 

(RFP) that they 
are convinced of 

its potential in 
promoting 

learning capable 
of developing 

Algebraic 

Thinking, as it is a 
way of solving 

algebraic 
problems from 
numerical data 

through reasoning 
possible through 

generalizations 
and by 

stimulating 

thinking about 
alternative and 

investigative 
solutions through 

trial and error. 

going through the 
phases of action, 

formulation, and 
validation, as 

predicted by the 
Theory of Didactic 
Situations. During 

these phases, 
students tested 

conjectures, 
formulated 
hypotheses, 

proved them, and 
built models, 

concepts, and 
theories. In the 

institutionalization 

phase, where the 
teacher 

systematizes 
knowledge in 

mathematical 
language, the 

students already 

understood and 
related the 

hypotheses 
formulated during 
the activities to 

the concepts 
presented. 

Based on this overview, a large part of the research in TDS uses a 

Didactic Sequence, which seeks to value the construction of knowledge by 

the students, anchored in the methodology of Didactic Engineering. 

Furthermore, there is a gradual increase in interest from different 

researchers in this topic, which can still be developed and expanded to 

various levels of education.  

Considerations on qualitative metasynthesis 

Using this methodology, in a study conducted around a theme 

centered on the Theory of Semiotic Representation Registers, Henriques 

and Almouloud (2023) emphasize that 
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Qualitative meta-synthesis is a method for mapping scientific works 

that pays special attention to a few studies developed around a 
specific theme, follows its own criteria established by the researcher, 

and promotes interpretations of the investigations found based on 

these criteria (p. 198). 

We agree with these authors, because when applied to this research, 

a considerable number of works were found on a platform that have 

Algebraic Thinking as their theme, and TSD as their theoretical premise. 

The analysis was limited to the time frame of 2018 to 2024, resulting in 

three research studies, which were found in the BDTD collection. These 

studies share a focus on the teaching and learning of mathematics, 

specifically in relation to the development of algebraic thinking. All three 

studies utilize the Theory of Didactic Situations as a theoretical framework 

to investigate different aspects of the mathematics teaching-learning 

process.  

Potential of TDS in teaching mathematical content  

The dissertations analyzed for the corpus of this work highlight the 

use of the Theory of Didactic Situations (TDS) as a potential theoretical 

framework in the teaching-learning process of mathematical content. The 

research previously identified by D1 indicates that TDS was chosen as the 

theoretical framework for several works because it is a theory grounded in 

a constructivist perspective, as well as being embedded within the field of 

Mathematics Didactics, which, in turn, is interested in the construction of 

knowledge by the subject through interactions between the teacher, the 

student, and knowledge in the teaching-learning process of mathematical 

concepts. 

While for D2 it is possible to use the guiding elements of TDS for 

knowledge construction in a phased situation based on the RFP card game 

for teaching first-degree polynomial equations through the Rule of False 

Position (RFP) and ideas about school algebra in teaching this type of 

equation. 
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D3, in turn, states that, based on the activities carried out and the 

analysis of the data from the solutions provided by the students, it perceives 

that the investigations and conjectures made in the action, formulation, and 

validation situations allowed the students to establish relationships between 

the methods, concepts, and knowledge involved in the proposed questions. 

This highlights the importance of the institutionalization phase, as it 

provides students with a moment for reflection and revisiting their thoughts, 

hypotheses, strategies, methods, conjectures, and formulations regarding 

the questions they intend to answer, given that there is no homogeneity in 

the students’ thinking. 

In addition, D3 states that the use of TSD as a theoretical framework 

enriches moments in the students’ knowledge construction based on the 

knowledge corresponding to the objects of study involved. Furthermore, 

this theory favors the analysis of the different variables involved in the 

relationships between the teacher, students, and the subject matter within 

the classroom. 

Similarities and differences between the studies 

It was observed that studies D1, D2, and D3, analyzed throughout 

this work, have similarities and differences among themselves. Although 

they all use the TSD as a theoretical framework and deal to some extent 

with the development of Algebraic Thinking, we can clearly observe the 

differences between them. 

While D1 refers to the teacher who teaches in Basic Education, 

specifically in the final years of Elementary School, and their didactic 

decisions from this perspective and Algebraic Thinking, D2 proposes 

activities integrated with the use of a concrete game, in the usual sense of 

the term, with the main participants being students from the final years of 

Elementary School from a private school and students from a public school. 



 

26                                                            Educ. Matem. Pesq., São Paulo, v. 28, p. 01-31, 2026, e67484 

D3, in turn, conducted studies involving undergraduate students in the 

Mathematics Licentiate program who were in their first semester in 2021. 

We can identify as a difference between the studies the fact that D2 

and D3 use auxiliary teaching resources capable of helping students in 

solving the proposed activity, while D1 does not use auxiliary teaching 

resources due to the nature of the research. The auxiliary teaching resource 

mentioned used in D2 consists of the RFP card game. The data were 

obtained empirically from the application of the game previously mentioned. 

D3 used dynamic computational environment16, notably the GeoGebra 

software. Moreover, the paper/pencil environment was used17. Data 

collection occurred through the development of teaching situations, both 

synchronously and asynchronously, using files produced by students in the 

computer environment during the completion of the proposed activities, and 

a field diary. D1 did not use auxiliary teaching resources, as it was a 

research project directed at teachers, using semi-structured interviews and 

lesson planning, which facilitated data collection. 

Despite the similarities and differences noted regarding the 

dissertations, we emphasize that the investigations were directed towards 

an audience in the final years of elementary school and undergraduate 

students in Mathematics. This fact was surprising for this work, since it was 

expected that after the approval of BNCC in 2017, more dissertation 

research would emerge focused on the development of algebraic thinking 

in the early years of elementary school, given that the document highlights 

 
16 A computational environment is the virtual learning space comprised of tools such as 

computers, software, the internet, calculators, and 3D printers, and in general, digital 
technologies (Grupo de Pesquisa em Ensino e Aprendizagem da Matemática em Ambiente 

Computacional, n.d).  
17 A paper/pencil environment is a typical study space consisting of tools such as paper, 

pencils, pens, erasers, etc. A blackboard, marker, or chalk also fall into this category, 

including all handwriting (Grupo de Pesquisa em Ensino e Aprendizagem da Matemática 

em Ambiente Computacional, n.d). 
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the potential of activities that develop algebraic thinking earlier than 

previously suggested before the approval of this official document, the 

BNCC. 

The mapping carried out through qualitative meta-synthesis, 

selecting research based on specific and personal criteria, reveals a lack of 

studies directed both at teachers who teach mathematics in the early years 

of elementary school and at children. Based on the analyses, results, and 

considerations highlighted in dissertations D1, D2, and D3, we expect, 

therefore, that new research will emerge in the field of Science and 

Mathematics Education, appropriating the Theory of Didactic Situations as 

a theoretical framework, bringing significant contributions to the 

development of studies of mathematical objects in Basic Education, 

especially in the Early Years of Elementary School and for the children of 

our country. 

Conclusion 

This research aimed to analyze, using qualitative meta-synthesis, how 

dissertations present teaching strategies for algebraic thinking based on the 

Theory of Didactic Situations. To collect the data, methodology previously 

mentioned was used, focusing the analysis on three selected studies, which 

demonstrate the use of a common approach to the teaching and learning of 

mathematics, appropriating Brousseau’s Theory of Didactic Situations as a 

theoretical lens to understand and contribute to the improvement of the 

Brazilian educational process. 

The three dissertations analyzed highlight that the Theory of Didactic 

Situations (TSD) establishes itself as a promising approach in the teaching-

learning process. Indeed, the dissertation identified by D1 mentions that it 

chose TSD as a theoretical basis due to its roots in constructivism and its 

insertion in the Didactics of Mathematics, which focuses on the construction 
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of knowledge through the interactions between the teacher, the student, 

and the content targeted in the teaching-learning process. The second 

Dissertation (D2) shows how the principles of TDS can be applied in creating 

learning situations using the RFP card game for teaching first-degree 

polynomial equations, highlighting the importance of interaction between 

students and the subject matter. The third Dissertation (D3) reports that, 

by carrying out activities based on TDS, students were able to establish 

relationships between mathematical concepts, demonstrating the relevance 

of the institutionalization phase for consolidating learning. 

Although all the dissertations use TDS as a theoretical framework and 

address the development of algebraic thinking, there are clear differences 

between them. While D1 focuses on the teaching decisions of elementary 

school teachers, D2 proposes practical activities with elementary school 

students, and D3 analyzes the effective practices of undergraduate students 

in Mathematics Education. Furthermore, D2 and D3 use auxiliary teaching 

resources such as the RFP card game and the GeoGebra software, 

respectively, while D1 does not use these resources. 

Finally, it is worth highlighting that with the approval of the BNCC in 

2017, it was expected that more research would be produced on the 

development of Algebraic Thinking in the Early Years of Elementary School, 

but on the contrary, no dissertations from this perspective were found. 

Therefore, it is suggested that TDS be used as a theoretical framework for 

future research in Education, aiming to promote mathematics learning from 

the early grades in Brazilian education. 
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