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Abstract

In the area of mathematics, many challenges are faced in relation to the results of
external evaluation and also to learning difficulties. The article is in the context of the
project Recontextualizing Science and Storytelling for Teaching and Learning Processes
from Basic Education to Teacher Training. In 2022, the project organized training for
30 teachers in the 3rd year of Elementary School who teach in the municipal network
of Canoas. The training, called: Who tells a tale, increases a point? In one of its stages

worked with concepts of mathematics through problem situations and had the following
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research question: How can teacher training on teaching and learning mathematics
from problem situations, can it intervene in the learning of students in the 3rd years of
Elementary School? As theoretical reference, Vergnaud (2014), Névoa (2023), and
Canoas (2022) were used. The research, of a qualitative and quantitative nature, had
the observations of the researchers and the results obtained in the pre and post-test
applied to the students as the corpus of analysis. The analysis was based on discursive
textual analysis and descriptive and inferential statistics. The results indicate that the
students made progress in learning the contents evaluated in the tests, and that
continuing education plays a role in this improvement. However, questioning about the
results as part of the students' development process and/or whether other formats of
continuing education could be more effective is latent. In this sense, as future research,
the development of research groups is suggested.

Keywords: Teacher training, Mathematics teaching, Early years of elementary

school.

Resumen

En el area de las matematicas, muchos son los desafios a los que se enfrentan en
relacion con los resultados de la evaluacion externa y también con las dificultades de
aprendizaje. El articulo se encuentra en el contexto del proyecto Recontextualizacion
de la Ciencia y la Narracidon para los Procesos de Ensefianza y Aprendizaje desde la
Educacién Basica hasta la Formacién Docente. En 2022, el proyecto organizd la
capacitacion de 30 docentes de 3.° afio de la Ensefianza Fundamental que imparten
docencia en la red municipal de Canoas. La capacitacion, denominada: ¢Quién cuenta
un cuento, aumenta un punto? en una de sus etapas trabajé con conceptos de las
matematicas a través de situaciones problema y tuvo como pregunta de investigacion:
¢Como puede la formacion continua para docentes sobre la ensefianza y el aprendizaje
de las matematicas a partir de situaciones problema intervenir en el aprendizaje de los
estudiantes de 3° anos de la Ensefianza Fundamental? Como referencia tedrica, se
utilizaron Vergnaud (2014), Novoa (2023) y Canoas (2022). La investigacion, de
caracter cualitativo y cuantitativo, tuvo como corpus de andlisis las observaciones de
los investigadores y los resultados obtenidos en el pre y post test aplicados a los
estudiantes. El analisis se basé en analisis textual discursivo y estadistica descriptiva e
inferencial. Los resultados indican que los estudiantes avanzaron en el aprendizaje de
los contenidos evaluados en las pruebas y que la formacion continua juega un papel en

esta mejora. Sin embargo, esta latente la pregunta sobre los resultados como parte del
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proceso de desarrollo de los estudiantes y/o si otros formatos de educacidon continua
podrian ser mas efectivos. En este sentido, como investigacion futura, se sugiere el
desarrollo de grupos de investigacion.

Palabras clave: Educacién continua, Ensenanza de las matematicas, Primeros

anos de la escuela primaria.

Résumeé

Le domaine des mathématiques présente de nombreux défis par rapport aux résultats
de I'évaluation externe et aussi aux difficultés d'apprentissage. L'article s'inscrit dans
le cadre du projet de recherche Recontextualiser la science et la narration pour les
processus d'enseignement et d'apprentissage, de I'éducation de base a la formation
des enseignants. En 2022, nous avons proposé la formation pour 30 enseignants de
cours élémentaire 2e année (CE2) des écoles publiques municipales de Canoas. La
formation, intitulée « Qui raconte une histoire », augmente un point? Dans I'une de ses
étapes, elle travaillait avec des concepts de mathématiques a travers des situations-
probléme et avait la question de recherche suivante : Comment la formation continue
des enseignants, portant sur I'enseignement et I'apprentissage des mathématiques a
partir de situations-probléme, intervient-elle dans les apprentissages des éléves de
CE2? Les références théoriques sont Vergnaud (2014), Noévoa (2023) et Canoas
(2018a). La recherche, de nature qualitative et quantitative, avait comme corpus
d'analyse les observations des chercheurs et les résultats obtenus au pré-test et au
post-test appliqués aux éleves. L'analyse était basée sur une analyse textuelle
discursive et des statistiques descriptives et inférentielles. Les résultats indiquent que
les éléves ont fait des progreés dans l'apprentissage des contenus évalués dans les tests
et que la formation continue joue un réle dans cette amélioration. Cependant, le
questionnement sur les résultats dans le cadre du processus de développement des
éleves et/ou sur d'autres formes de formation continue pourraient étre plus efficaces
est latent. En ce sens, comme recherche future, il est suggéré le développement de
groupes de recherche avec les enseignants pour la formation.

Mots-clés : Formation continue, Enseignement des mathématiques, Premieres

années de I'école élémentaire.

Resumo

Na area da matematica muitos sdo os desafios enfrentados em relagdo aos resultados
da avaliacdo externa e as dificuldades de aprendizagem. O artigo esta no contexto do
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projeto Recontextualizar as Ciéncias e a Contacdo de Histdrias para os Processos de
ensino e de Aprendizagem da Educacdo Basica a Formacdo de Professores. Em 2022 o
projeto organizou a formacgao para 30 professores dos 3°% anos do Ensino Fundamental
gue lecionam na rede municipal de Canoas. A formacao, denominada Quem conta um
conto, aumenta um ponto?, em uma de suas etapas trabalhou com conceitos da
matematica por meio de situagdes-problema e teve a seguinte questdo de pesquisa:
De que modo a formacao continuada para professores sobre ensino e aprendizagem de
matematica a partir de situagbes-problema pode intervir na aprendizagem dos
estudantes de 39 anos do Ensino Fundamental? Como referencial tedrico utilizou-se
Vergnaud (2014), Novoa (2023) e Canoas (2022). A pesquisa, de cunho qualitativo e
quantitativo, teve como corpus de andlise as observacdes das pesquisadoras e os
resultados obtidos nos pré e pds-testes aplicados aos estudantes. O estudo pautou-se
na analise textual discursiva e na estatistica descritiva e inferencial. Os resultados
sinalizam que os alunos apresentaram avangos na aprendizagem dos conteudos
avaliados nos testes e que a formacao continuada tem papel nessa melhora. O
guestionamento sobre os resultados enquanto préprios do processo de
desenvolvimento dos estudantes e/ou se outros formatos de formacao continuada
poderiam ser mais eficazes, é latente. Nesse sentido, como investigacdes futuras
sugere-se o desenvolvimento de grupos de pesquisa no contexto da formacao.

Palavras-chave: Formacao continuada, Ensino de matematica, Anos iniciais do

ensino fundamental.
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Reflections on continuing teacher education: problem situations in
elementary school mathematics

Introduction

Teaching and learning mathematics involve contextualizing knowledge,
interacting over time, and using methodologies that challenge the construction of
knowledge. This complexity is reflected in reality when we examine learning
performance indicators in this subject area. Therefore, assessment tools indicate that
not all students achieve basic skills by the end of elementary school.

To change this reality and overcome these difficulties, we propose continuing
teacher training. We emphasize the importance of relating pedagogical practice to the
reality of schools and to theories that highlight mathematics as contextual knowledge,
which is part of everyone's daily life. Based on this, we developed the project
"Recontextualizing Science and Storytelling for Teaching and Learning Processes in
Basic Education for Teacher Training" for the Fapergs/Sebrae 03/2021 call for proposals
in partnership with La Salle University in Canoas and the Municipal Department of
Education in Canoas.

The project developed an extension course. Who Tells a Story, Gains a Point.
Recontextualizing Science Through Stories for third-year teachers in Canoas municipal
public schools. The course covers the skills and competencies defined in the National
Common Core Curriculum (BNCC) and the Learning Frameworks, as organized by the
Municipal Department of Education. The extension project consisted of three stages,
which took place in 2022: "Literacy and Literacy: Shall We Tell a Story?"; "The Four
Operations: Who Wants to Gain a Point?"; and "Problem Situations: Building the Story."

The extension course was created to articulate the pedagogical practices of the
participating teachers through reflection and the construction of new knowledge. It
brings the daily classroom routine into the discussion and supports the group's planning
with playful activities and storytelling to teach Portuguese and mathematics.

This article is an excerpt from one of the authors' doctoral internships. The focus
is on the third stage of the course: Problem Situations: Building the Story. The research
problem investigated is: How can continuing education for teachers, based on problem
situations, improve the mathematics learning of third-grade students? To address this
issue, a case study was conducted in which data from pre- and post-tests involving
problem situations, as well as observations made during the continuing education

program, were analyzed.
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Mathematics learning in the municipality of Canoas

Mathematics is a field of study that requires skills and competencies developed
throughout Basic Education. As in other subjects, math teachers must undergo
continuous training to improve their teaching practices and reflect on methodologies
and concepts. Specifically, this article addresses the concept of problem situations
according to Vergnaud's theory of conceptual fields (2014).

Research shows that continuing education for teachers focusing on the Theory of
Conceptual Fields can contribute to the development of new mathematical teaching
knowledge. Studies report that teachers lack knowledge about teaching mathematics
and that training based on this theory can impact student learning (Silva, 2016; Junior,
2015; Lima, 2016; Silva, 2014a; Langoni, 2015; Assis, 2014; Alencar, 2016; Oliveira,
2015; Pinheiro, 2014; Silva, 2022; Etcheverria, 2014; Silva & Felicetti, 2024). It is also
relevant to analyze learning in the municipality of Canoas and its external assessment
data, which will be presented below.

Teaching mathematics is a concern in both higher and basic education. The
results of external assessments, such as the Basic Education Assessment System
(SAEB) in Brazil (2022), reveal the state of mathematics education in Brazil and
underscore the need for further research on this topic. The SAEB is a system that
evaluates Portuguese language and mathematics skills through a census of fifth and
ninth graders and a sample of second graders in elementary school. Therefore, although
this article focuses on third-grade students, it is important to examine the entire
learning journey of students from the beginning until the final assessment in fifth grade.

In 2019, the average mathematics proficiency in the fifth grade in Rio Grande do
Sul was 261.6%, which is 33.8% higher than the national average of 228%. While the
state's average exceeds the national average, there is still a gap between current
performance and expectations, as proficiency at level 10 is greater than or equal to
350. Students in Rio Grande do Sul are at level 6, with scores ranging from 250 to 270.
In 2019, the average for the municipality of Canoas was 217.81, which is still lower
than the national average. Students in this municipality reached Level 4, with scores
between 200 and 225.

Aware of this data and the need to self-regulate the municipal education system,
the municipality of Canoas implemented Canoas Avalia, an assessment tool that allows
the municipal education network to identify strengths and weaknesses in the teaching

and learning process. The following indices are obtained with this tool:
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Table 1.
Data from Canoas Avalia - 2021 and 2022

Canoas Avalia Canoas Avalia Canoas Avalia Final
2021* Follow-up 2022 2022
Ano Mathematics
3" year 61,60% 49,85% 53,70%
4th grade 52,02% 58,41% 63,08%
5th grade 40,88% 48,04% 48,45%
6th grade 36,75% 41,15% 32,34%
7th grade 29,55% 41,36% 45,67%
8th grade 28,34% 40,97% 43,21%
9th grade 26,79% 41,62% 30,95%

Note. Canoas, 2022

Table 1 shows the percentage of correct answers achieved by students in grades
three through nine in the mathematics assessment in the Canoas municipal school
system. The assessment was administered in November 2021 to provide a baseline for
the following year. However, only 50% of students responded, as the rest had not yet
returned to in-person learning. In 2022, two tests were administered: one in the middle
of the year and one at the end. This allowed for comparative analysis. The team
responsible for constructing the tests used the Learning Benchmarks developed during
the pandemic because this document was valid from 2020 to 2022.

It can be seen in this regard that students in grades 5 to 9 were unable to answer
50% of the mathematics questions correctly. Fourth-grade students showed
improvement, increasing their correct answer percentage from 52.02% to 63.08% from
one year to the next. The third grade, the focus of this study, scored 61.60% on the
2021 assessment but showed no improvement at the beginning of 2022, scoring
58.41%. However, there was growth in 2022, reaching 63.08%. It should be noted that
these students completed the second year of elementary school remotely. Therefore,
not all of them had access to synchronous classes and materials provided by schools.

Additionally, the results are related to reading skills because the teachers who
administered the test could not read to the students. Therefore, national and municipal
data emphasize the difficulty of learning mathematics in recent years.

Despite the weaknesses of student learning performance assessment systems,
the above data must be considered. We emphasize the importance of researching

mathematics as a curricular component and producing new teaching and learning
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methods that impact external assessment scores and, above all, students' lives. This
process is evident in this research. In addition to developing teacher training, we

propose analyzing student learning.

Problem situations in mathematics teaching

Students' learning difficulties are related to the teaching process and teacher
training. In continuing education, concepts related to the additive field from the theory
of conceptual fields were explored alongside the skills of the Canoas curriculum
framework (2018). For instance, the 3rd-grade thematic unit on numbers emphasizes
number construction, the four operations, and problem solving. Knowledge is therefore
understood as a process of human, social, and biological development. This theory was
developed in the field of didactic pedagogy and applies to continuing education.

Recent research on Conceptual Field Theory suggests its potential for
understanding and analyzing student learning and for organizing ways to work with
problem situations and develop mathematics skills through continuing education for
teachers (Pereira, 2013; Silva, 2014b; Anjos, 2014; Beck, 2019; Silva, 2015; Araujo,
2015; Etcheverria, 2014; Juca, 2014; Oliveira, 2015; Beck, 2015; Silva & Felicetti,
2024). The Theory of Conceptual Fields (Vergnaud, 1996, 1997, 2011, 2014, 2017,
2019) was developed to teach mathematics; however, it can be applied to other areas
of knowledge because it is flexible. It can be used in various fields, such as literacy and
the natural sciences. For this study, we chose to work with the additive field, focusing
on problem situations involving addition and subtraction — knowledge belonging to the
conceptual field of literacy learning.

According to Vergnaud (1996), a conceptual field enables the analysis of
progressively developed skills involving interconnected relationships, situations,
thought processes, and concepts. Developing a conceptual field requires relating
everyday experiences and interactions between learners and objects of knowledge.

One of the main aspects of the theory is conceptualization. It involves identifying
objects at different levels, whether directly accessible to perception or not, as well as
their properties and relationships (Vergnaud, 2017, p. 28). According to Vergnaud,
three elements are necessary to construct a concept: C (concept) = (S, I, R). S is the
set of situations that give meaning to the concept, I is the set of operational
invariants that organize schemas to resolve situations, and R is the set of linguistic
and symbolic representations that make it possible to represent relationships and

concepts.
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Notably, the aforementioned author argues that individuals do not learn from a
single situation. In order to learn a particular concept, it is necessary to explore
different situations, allowing new patterns to be created and articulated. Therefore, it
is important to work with mathematics every day in different ways in the classroom in
order to consolidate this specific area's conceptual field, relating new knowledge to that
which has already been constructed.

The training focuses on logic and numerical structure, emphasizing additive
structures. According to Silva and Felicetti (2021, p. 49), "The conceptual field of
additive structures provides for the additive composition of humbers, basic facts, and
addition and subtraction techniques used to solve problem situations." Vergnaud (2019)

presents six fundamental additive relationships to work with this conceptual field.

I. The composition of two measures into a third.

IT. The (quantified) transformation of an initial measure into a final measure.
ITI. The (quantified) comparison between two measures.

IV. The composition of two transformations.

V. The transformation of a relationship.

VI. The composition of two relationships (VERGNAUD, 2019, p. 172).

Based on Vergnaud (1996), Magina, Campos, and Gitirana (2008) created an
organization that provides didactic and theoretical support to teachers regarding the
use of problem situations. These situations are classified as follows:

e Composition problem situations are formed by parts that make up the whole. The
unknown may be in the whole (prototype) or in one of the parts (first extension).

e Transformation problem situations are characterized by a transformation of the
number in the problem situation and by presenting ternary relationships. These
situations appear in three forms: an unknown final state (fourth extension), an
unknown transformation (first extension), and an unknown final state (prototype).

e Comparison problem situations establish comparisons between the referred and
the referent through ternary relationships. These situations are classified as such when
the referent is unknown (second extension), the referent is unknown (fourth
extension), or the relationship between the referent and the referent is unknown (third
extension).

Problem situations classified by extension are more complex because they involve
the displacement of the unknown and are not introduced at the beginning of the

educational process. Prototypical situations, on the other hand, are simpler because
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they are situations that four- or five-year-old children encounter in childhood and can
solve using strategies they develop. The types of problem situations presented here

were used in the pre- and post-tests administered to students (see Appendix A).

Continuing Education in the municipality of Canoas

Two distinct centers carry out continuing education in the municipality of Canoas.
The first is a teacher training school that organizes monthly training sessions for
teachers in the final years of elementary school. The second is a team that carries out
collective planning with teachers from first to fifth grade.

According to Novoa (2004), teachers learn through the practice of their
profession, so it is necessary to provide training throughout their careers. Additionally,
the training encourages teachers to reflect by sharing their pedagogical practices and
strengthening their theoretical foundations, which can then be applied to students
during teaching and learning processes. Thus, the training is designed to establish
dialogical relationships that promote decision-making and transform teaching practice.

Thus, continuing education is fundamental to teachers' work, enabling the
development of various teaching skills (Gauthier, 2013). Thus, in addition to specific
professional knowledge, including content and classroom management, continuing
education must encompass knowledge that enables teachers to expand their reflections
on teaching professionalism. This enables substantial and deliberate discussions about
the profession and teaching professionalization. Discussing their practice allows
teachers to revisit their experiences, relate them to their current situation, and plan
future actions (Etcheverria & Felicetti, 2016).

Novoa (2023) corroborates this by questioning the teacher training model. He
indicates that changes need to be made due to the construction of new knowledge and
the identity of teachers, especially after the pandemic. To this end, new educational
environments must be created with the participation of teachers, new pedagogies must
be proposed, and new ways of organizing pedagogical work must be explored. Although
this perspective is not simple or comfortable in relation to teacher training,
transformation and innovation reside in these processes.

Therefore, according to the presented research, continuing education must be a
space that allows for reflection and fosters action-reflection-action among teachers,
promoting evolution in different areas of the profession. The methodology employed is
evident in the presentation of the theoretical support that will be used in continuing

education meetings.
10 Educ. Matem. Pesq., Sao Paulo, v. 28, p. 01-29, 2026, e62852



Methodological approach

The municipality of Canoas serves approximately 35,000 students and employs
around 1,900 education professionals. These professionals are divided among 39 early
childhood education schools and 44 elementary schools. The research project included
third-grade elementary school teachers because their students received Emergency
Remote Education (ERE) for the first two years of 2020 and 2021 due to the pandemic.
Teachers participating in the research project were invited to continue their training
according to their availability. Recognizing that the project would not reach all teachers,
the possibility of sharing knowledge gained during training with peers was explored.
The course had three stages and started with 30 teachers, ending with 16.

This article focuses on Stage 3, "Problem Situations: Telling the Story,” and
addresses the following research question: How can continuing education for teachers
on teaching and learning mathematics based on problem situations impact the learning
of third-grade elementary school students? Thus, the analyses are both quantitative
and qualitative, aiming to interpret and understand facts and information. Through the
qualitative paradigm, it is possible to deepen and expand knowledge about the subject
matter. According to Denzin and Lincoln (2006), qualitative research is an investigative
field that allows for different approaches, interpretive practices, and materials to be
used. According to Gatti (2004), quantitative research allows researchers to analyze
data sets based on numbers, which is essential for gaining in-depth knowledge of the
research context.

The research is characterized as a case study because it presents unique interests
and value (Lucke & André, 1986). In other words, the study aims to transform the
reality it examines. These characteristics are evident in the research proposal, as the
researcher intends to contribute to the continuing education of third-year elementary
school teachers in the municipality of Canoas.

Data was collected using various instruments, including pre- and post-tests* and
observation records from the training course. The data allowed us to establish the
relationship between what the teachers learned during the course and its impact on
student learning. The data were analyzed using quantitative inferential and descriptive
statistics (Bds, 2004), as well as discursive textual analysis to generate the metatext

(Moraes & Galiazzi, 2007). The data analysis is presented below.

* Applied with students of teachers who participated in the training, containing problem situations involving
mathematical knowledge.
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Analysis of learning and teaching processes

This analysis explored pre- and post-test learning data in the context of
"Recontextualizing Science and Storytelling for Teaching and Learning Processes in
Basic Education and Teacher Training." Performance averages were calculated for the
pre- and post-tests in each school and among students. Possible differences were tested
using a t-test. The chi-square test was used to analyze the percentage distribution of
students who improved or did not improve their performance. Values of p<0.05 were
considered statistically significant in all tests. Data produced through researchers'
observations during continuing education were also used. The analysis focuses on
teaching and learning processes whose quantitative and qualitative perspectives
interact and complement each other to reveal possibilities and challenges in the

mathematics classroom.

Pre- and post-test analysis

The data on mathematical skills were collected at the beginning and end of the
project, using a test that contained different problem situations, allowing for a
comparative analysis of the data, although there were some setbacks®. The problem
situations were constructed based on Vergnaud's Conceptual Field Theory (1996) and
allowed for an analysis of the different thinking patterns used by students before and
after teacher training.

Below are some quantitative data extracted from the tests. It should be noted

that the analysis was based on Silva and Felicetti (2021).

Table 2.

Key to correct and incorrect answers for pre-test and post-test scores. (Report Project
Recontextualizing Science and Storytelling for Teaching and Learning Processes in Basic

Education and Teacher Training)

Caption
Right Wrong
6 | Used algorithm Used algorithm
0
5| Used mental calculation (expressed | - | Used mental calculation (expressed
this in the test) 1 | this in the test)
4 | Used pictography + algorithm - | Reverse operation
2

> Setbacks include student absences, transfers, and dropouts. Thus, not everyone who took the pre-test took the post-
test.
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3 | Used pictography Misinterpreted

2 | Used fingers (expressed this in the
test)
1 | No strategy

Used pictography + algorithm

Used pictography

Used fingers (expressed this in the
test)
No strategy

Left blank

m 1 \l 1 m 1 ol ! _b 1 w !

The legend aided in the quantitative and qualitative analysis of the strategies
employed by students because it showed not only the percentage of correct and
incorrect answers but also the methods used to arrive at the final result. This data was
produced and analyzed using the average achieved per school.

The analysis of the results through pre- and post-tests generated several
combinations and analyses. Due to the scope of this article, however, only two were
used: the average number of correct answers and the distribution of students by

comparative performance, as shown in Tables 3 and 4.
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Table 3.

Average performance on all questions in the pre- and post-test assessments and
average difference between them in each school (Report Project Recontextualizing
Science and Storytelling for Teaching and Learning Processes in Basic Education and

Teacher Training)

Pre Post Difference p (in school)
- 15,54+21,521,67+31,9 0,002
EMEF Arthur Oscar Jochims 6,13+24,06 8 2
- - 0,495
14,15+33,2 19,24+34,2
EMEF David Canabarro 6 2 -5,1+£46,04
- 0,280
EMEF Erna Wirth 5,06+30,47 1,19+25,266,26+38,73
EMEF Governador Leonel de 14,51+21,329,51+34,8 <0,001
Moura Brizola -15+£23,74 7 8
- <0,001
EMEF Governador Walter Peracchi25,12+25,2 - 23,76+£32,8
de Barcellos 2 1,37+20,436
- - 0,861
EMEF Paulo Freire 7,41+£22,36 6,16+36,851,24+29,19
- <0,001
23,08+24,7 31,31+23,7
EMEF Mayor Edgar Fontoura 5 8,23+12,863
- <0,001
26,89+31,0
EMEF Professor Thiago Wirth 9 0,49+23,9327,38+39,7
- <0,001
EMEF Professor Nancy Ferreiral9,16+27,3 16,16+31,1
Pansera 9 -3£17,99 6
- - 20,03+28,0 0,001
EMEF Theodoro Bogen 23,67+26,5 3,64+24,316
P <0,001 <0,001 <0,001

Table 2 shows the average performance scores for all questions in the pre-test
and post-test and demonstrates that the differences between schools were statistically
significant, namely: pre-test (p<0.001) and post-test (p <0.001), as well as the
comparison between them (p<0.001). It can be seen that in the pre-test, the evaluation
was negative in all schools, and in the post-test, half of the schools obtained a positive

average.
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Table 4.
Distribution of students in each school by comparative performance in the scores of all

questions in the pre- and post-test assessments (p=0.004 between schools) (Report
Project Recontextualizing Science and Storytelling for Teaching and Learning Processes in

Basic Education and Teacher Training)

Maintaine
To improve d Improved Total

EMEF Arthur Oscar Jochims 6(25,00%) 0(0,00%) 18(75,00%) 24(6,61%)
EMEF David Canabarro 18(43,90%) 0(0,00%) 23(56,10%)41(11,29%)
EMEF Erna Wirth 24(51,06%) 0(0,00%) 23(48,94%)47(12,95%)
EMEF Governor Leonel de Moura

Brizola 8(19,51%) 0(0,00%) 33(80,49%)41(11,29%)
EMEF Governor Walter Peracchi

de Barcellos 11(26,83%) 2(4,88%) 28(68,29%)41(11,29%)
EMEF Paulo Freire 13(35,14%) 1(2,70%) 23(62,16%) 37(10,19%)
EMEF Mayor Edgar Fontoura 1(7,69%) 0(0,00%)12(92,31%) 13(3,58%)

EMEF Professor Thiago Wirth 7(18,92%) 2(5,41%) 28(75,68%)37(10,19%)

EMEF Professor Nancy Ferreira

Pansera 12(24,49%) 0(0,00%) 37(75,51%)49(13,50%)

EMEF Theodoro Bogen 5(15,15%) 0(0,00%)28(84,85%) 33(9,09%)
253(69,70

TOTAL 105(28,93%)5(1,38%) %) 363(100%)

Table 4 shows that 70% of students who participated in the pre- and post-tests
showed improvement when comparing the percentage of correct answers between the
pre- and post-tests. The relationship was statistically significant, with p=0.004,
between the pre- and post-test results in terms of correct answers. It is noteworthy
that EMEF Mayor Edgar Fontoura, EMEF Governor, EMEF Theodoro Bogen, and EMEF
Leonel de Moura Brizola obtained the best results, with improvements of 92%, 85%,
and 80%, respectively. However, EMEF Erna Wlrth and EMEF David Canabarro had

51% and 44% of students who needed to improve.
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Table 5.
Average performance of all students on each question in the assessments before (Pre) and

after (Post) the intervention, and the average difference between them. (Report Project
Recontextualizing Science and Storytelling for Teaching and Learning Processes in Basic
Education and Teacher Training)

Questio Pre post difference P
n

1-A 0,31+2,68 0,31+2,7 0,01+3,6 0,977
9 2

1-B -2,42+4,19 - 1,17+£5,6 <0,001
1,25+4,0 3
1

1-C -0,32+3,26 0,5+2,88 0,82+4,2 <0,001

2 -4,12+3,95 - 2+5,09 <0,001
2,12+£3,4
3

3 -1,48+3,73 - 0,98+4,8 <0,001
0,5+3,13 3

4 -3,93+£4,04 - 3,38+5,2 <0,001
0,56+3,1 1
6

5 0,99+4,27 1,81+3,8 0,83+5,4 0,004
2 3

6 -0,26+4,75 1,48+3,9 11,7559 <0,001
7 4

7 -1,13+4,75 0,67+4,3 1,8%46,02 <0,001
5

8 -1,85+4,31 - 1,31+£5,9 <0,001
0,54+4,2 5
1

9 -2,03+4,85 - 1,69+6,5 <0,001
0,35+4,5 8
5

Table 4 shows the average score that students achieved on each question,
considering the pre- and post-test assessments. In the pre-test, questions 1A and 5
had the highest initial performance, with respective scores of 0.31 £ 2.68 and 0.99
4.27. Question 1A requires counting and is therefore considered a low-complexity
problem situation. Question 5 is a problem situation from the first extension of the

additive field; that is, the initial state and transformation are given to discover the final
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state. Question 5 is more complex because it addresses concepts related to
transformation and calculation. Questions 2 and 4 demonstrate the lowest performance
with scores of -4.12 £ 3.95 and -3.93 £ 4.04, respectively. Question 2 required
knowledge of calendars, time, and counting, while question 4 dealt with a numerical
sequence. Thus, these questions were less complex than the others. Therefore, in these
two problem situations, students were required to apply prior knowledge that they may
not yet have acquired.

The post-test results showed that all questions had a positive average; that is,
participants performed better after continuing education. The averages of the
differences between the pre- and post-tests were statistically significant, except for
question 1A, which was of low complexity. Questions 4 and 2 showed the greatest
improvement, with respective differences of 3.38 £ 5.21 and 2 + 5.09. The analysis of
the results revealed that the complexity levels of the assessments did not impact the
results, despite the initial hypothesis that complexity would affect the results in both
the pre- and post-tests. However, students make progress throughout the school year.
It is important to note that students naturally demonstrate cognitive development
throughout the year, regardless of the strategies employed, and progress in learning is
expected. (Silva & Felicetti, 2021).

However, schools with a higher percentage of students who need improvement
should be analyzed differently in terms of performance. The hypothesis was that all
students would progress and answer more questions correctly on the post-test, in
addition to improving their problem-solving strategies. This is not only because
students naturally evolve gradually, but also because teachers participated in training
that addressed specific aspects of the mathematics teaching methodology regarding
problem solving. The analyses in the observation report point to possibilities related to
student performance, consistent with the positive results of students of teachers who
participated in the extension course. In other words, there is a correlation between
continuing education and test results; however, there are other issues that may
influence student outcomes. To address these issues, we will analyze continuing

education.
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Analysis of continuing education for teachers

The third stage of the training course, "Problem Situations: Telling the Story,"
addressed the following aspects in five thematic meetings: renegotiation of learning,
daily mathematics, Conceptual Field Theory, literature, teaching mathematics,
mathematical games, and teaching and learning strategies for the four operations.

Renegotiation of learning focused on assessing skills related to the current year
and unconsolidated skills from previous years. This assessment was essential due to
the pandemic, during which classes were held remotely for over two years. Teachers
perceived the renegotiation as important for better class development. The objective
of the renegotiation is to plan in such a way that students can learn and develop new
skills fundamental to learning mathematics in the early elementary school years, taking
into account the necessary prior knowledge for this learning. Teachers reported on
pedagogical practices that revisit mathematical concepts at various times during the
school year. However, during the training, it became clear that the teachers did not
fully understand all the mathematical concepts covered in the early elementary school
years, such as place value, regrouping, and different types of problem situations.
Therefore, the learning renegotiation was not developed appropriately. In continuing
education, the teachers appropriated these concepts better, and improvements in
teaching were identified.

During the teachers' training process, they discussed the importance of working
on mathematics every day. Many of them stated that they only worked on mathematics
once a week, preferring reading and writing. However, they did not realize that reading
and writing are also part of language teaching and learning. In other words, literacy
and mathematical literacy must go hand in hand. According to Boaler (2018), working
with mathematics daily in the early years classroom setting strengthens the meaning
of mathematics and makes learning it more effective. According to the aforementioned
author, 15 minutes of mathematics per day helps systematize mathematical knowledge
and develop skills. The teachers stated that they were unaware of this importance and
always prioritized literacy, since students need to be able to read and write by the end
of third grade. It was discussed that, in addition to reading and writing, students need
to be mathematically literate and proficient in numeracy, i.e., be able to apply
mathematics to social situations. To improve results such as those shown in Table 1
and external and internal assessment scores, the teaching process must be improved

to consolidate learning.
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In addition to providing opportunities for discussions on realignment,
renegotiation, and the need to work with mathematics daily, continuing education
addressed Vergnaud's Theory of Conceptual Fields (2014) and different types of
problem situations. Teachers who attended the meetings reported being unfamiliar with
the theory and feeling that the Pedagogy program needed more mathematics courses.
Most pedagogy programs have one or two courses dedicated to teaching mathematics,
but these courses are often insufficient to fill the gaps in the basic education of the
program's students. Therefore, continuing education is necessary to address this issue,
given that the teachers are no longer in initial training.

During the training, various types of problem situations with different levels of
complexity were explored, as proposed by Vergnaud (2014). Understanding the guiding
principles of Conceptual Field Theory enables teachers to better instruct their students
in interpreting statements, selecting appropriate operations for solutions, and choosing
correct calculation strategies to achieve desired answers. Teachers shared examples of
prototypical problem situations they had dealt with in the classroom. The other types
were not explored because the teachers were unaware of them.

The training discussed examples of working with literature associated with
mathematics through storytelling, as well as different types of games and teaching
strategies for the four operations (Smole & Diniz, 2016). The training sessions were
conducted in a dynamic manner that prioritized active methodologies (Silva, 2022).
This approach placed teachers at the center of the learning process and allowed for a
connection between classroom practices and continuing education. Additionally, the
importance of incorporating students' daily lives into pedagogical practices was
discussed, as everyone uses mathematical concepts daily.

Thus, the training course, "Problem Situations: Telling the Story," was designed
to develop new skills and competencies among participating teachers. Based on the
knowledge necessary for teaching third grade, the training prioritized dialogue and
reflection. However, not all objectives were achieved, as demonstrated by the data

discussed below.

Discussion of results

Over the years, continuing education for teachers has provided an opportunity to
develop skills that were not covered in initial training or that have become necessary
in professional practice. However, many questions remain about the formats and

methods used in training and how they improve the teaching and learning processes of
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students. As Araman, Corréa, Barros, and Serrazina (2023) state, students must
develop logical reasoning supported by processes and teacher guidance. For teachers
to support this learning, they must undergo constant training.

Upon analyzing the data collected in the study, it became evident that, although
some classes had evolved, the majority of students were not impacted. This raises the
question of whether continuing education promoted the development of skills in
participating teachers, both those that enabled them to improve their practices and
those aimed at deepening their knowledge of mathematical content. Developing specific
skills for teaching mathematics and deepening content knowledge makes changes in
teaching practices and growth in student learning rates more likely.

Additionally, not all teachers attended most, if not all, of the training sessions.
Thirty teachers were present at the first meeting of the course, but only 16 participated
in the last meeting. Of the 16 teachers, attendance fluctuated due to justifications
related to school demands and other personal reasons. It should be noted that the
Municipal Department of Education requested attendance at the meetings for all
teachers planning to be present on the day of the week when the training took place,
i.e., on the day when they did not have classes with the children. Additionally, teachers
could participate online due to medical certificates related to the pandemic. Another
aspect is the active participation of teachers during the training. Not all of them
contributed, reflected, or connected their practice with the suggested reading and the
discussion. Therefore, some teachers were not present, did not attend regularly, and
did not participate actively, meaning they were not committed to learning during the
training. According to Felicetti (2011; 2014), commitment means being active,
experiencing everything the training offers, sharing experiences, using theoretical
references to analyze one's practice, interacting, questioning, comparing one's work
with others', and seeking improvements. Active participation is necessary for change
to occur and for learning to take place.

In this sense, we question the mandatory nature of the training and its
relationship to teacher and student learning. We also question why teachers are
required to discuss predetermined content that may not address their actual teaching
needs. When training is mandatory, teachers may not recognize its value and may be
reluctant to acquire new knowledge. Conversely, training that teachers identify as

relevant to their practice, seek out, and attend can facilitate learning.
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The availability of training is also important since teachers may find it difficult to
participate actively when they have other activities or training simultaneously. With
time exclusively dedicated to training, one can engage in activities such as studying
theory, analyzing practice, discussing and reflecting with colleagues, and applying
knowledge in the classroom.

The relationship between the activities that teachers use and those that
researchers promote was also highlighted. During the training sessions, it was stated
that participants were unfamiliar with certain concepts and theories or did not use
certain resources. These resources include children's literature that could assist in
teaching mathematics, games, and manipulative materials, such as sticks. Teachers
revealed that they do not work with mathematics daily, do not use different types of
problem situations, and do not link children's literature with mathematical knowledge,
which clarifies this issue.

A teacher's mission is not to merely teach mathematics, but rather to educate
students through it. In other words, it's not enough for students to simply carry out the
proposed activities; they must also think mathematically. Therefore, we question how
mathematics is often taught in participating teachers' classes. Is there a concern with
identifying mathematics as a social practice? Or is the concern focused only on
predetermined calculation procedures? Is mathematics contextualized in situations
from students' reality?

These questions highlight the importance of early elementary school teachers
investing in up-to-date pedagogical practices in mathematics teaching. These practices
should be based on number flexibility, playfulness, and scientific studies that emphasize
interdisciplinarity. Teachers should avoid merely teaching algorithms or teaching in a
way that is disconnected from reality. Likewise, teachers should allocate time for
socialization and discussion of pedagogical practices with their peers to promote a
reflective movement that teachers must constantly experience (action-reflection-
action).

Novoa (2023) presents the ability of teachers to develop, consolidate, and
disseminate professional knowledge as one of the decisive provisions for the future.
However, a reflective and critical process of teaching practice is necessary for this.

To broaden the discussion on teacher training, we reflect on some hypotheses:

1) The format of research groups in which teachers voluntarily join and jointly decide

what will be studied, the methodology of the meeting, and who will be responsible
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for the organization. In this way, teachers can act through both individual and
collective reflection, developing new professional skills and improving existing
ones, providing space for improvement in student learning.

2) The dynamics of the study group in which participants look for texts that are
relevant to teaching practice, read them, discuss them with group members, and
apply new practices in the classroom based on what they have learned. This
corroborates Freire (2004), who discusses the close relationship between

teaching and research.

While teaching, I continue searching, seeking. I teach because I search, because

I have inquired, because I inquire and question myself. I research to verify, and

upon verifying, I intervene, and by intervening, I educate and educate myself. I

research to learn what I do not yet know and to communicate or announce what

is new. (Freire, 2004, p. 14)

Continuing education remains essential, but it must keep pace with current needs
and those of education professionals. Not only to encourage research and reflection
among teachers, but also to reach the students themselves. Teachers who continue to
study, research, discuss, and reflect may be better equipped to enhance student

learnings.

Final considerations

Teaching and learning are dynamic processes involving human beings who must
be active and engaged. This article presents a challenge that goes beyond the
importance of essential knowledge for teaching mathematics in the early elementary
years. Although the research was based on mathematics teaching and Conceptual Field
Theory, the analysis revealed the importance of continuing education. It is important
to note that continuing education for teachers must be analyzed, reviewed, and
rethought considering the new professionals making up teaching staff in school systems
across the country.

Therefore, continuing education can improve student learning, particularly in
problem-solving. This is evident because students begin to think more independently
when problem-solving strategies change, allowing them to answer more questions

correctly.
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In addition to identifying weaknesses and needs in continuing education and
teachers' work, it is essential to observe and highlight these professionals' potential.
They have undergone initial training and now work in the classroom. The aim is to
broaden reflection and knowledge to improve their work and address gaps in student
learning.

Future research should focus on forming research groups based on teachers'
needs. These groups should be autonomous and reflective, and they should bring
proposals carried out in the classroom for discussion. These groups should also seek

theories that support and update pedagogical practice.
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Anexe A

28

EMEF:
PROFESSORA:

NOME- TURMA
IDADE: DATA:__ /.

1) FERNANDO E MARCIA ORGANIZARAM SEUS
LAPIS DE COR PARA A ESCOLA:

FERNANDO MARCIA

QUANTOS LAPIS DE COR A MAIS ELE
TEM?

FERNANDO E MARCIA TEM JUNTOS
LAPIS DE COR.

A AAAAL) S ey

QUEM TEM MATS LAPIS DE COR?

2) AS AULAS DE ANA INICIARAM NO DIA
PRIMEIRO DE MARCO E TERMINARAO
NO ULTIMO DIA DE NOVEMBRO.
QUANTOS MESES DE AULA ANA TERA?

Este materil faz parte d pesquisa Recomientualisar as ciéncias & a contogdio de historias para o processas d ensino e ds aprendisagem da Educagéo Bdsica i formay s ds profecsor, desenvolvido pela Universidade

La Salle em parceria com a Secretaria Manicipal de Educacio

3) MARIANA COLOCOU OS ALGARISMOS DO
NUMERO 253 NO POTE CORRESPONDENTE
A0 SEU VALOR POSICIONAL. [0}
ALGARISMO QUE SERA COLOCADO NO
POTE DAS CENTENAS E:

Oy (o
CENTENAS DEZENAS UNIDADES

4) COMPLETE A SEQUENCIA NUMERICA.

4-8-12-0O

5) FERNANDA GANHOU DE ANIVERSARIO 3
BONECAS. ELA JA TINHA 13 BONECAS. COM
QUANTAS BONECAS FERNANDA FICOU?

MONICA E 9 COM HISTORIAS DO CASCAO.
QUANTAS REVISTAS COM HISTORIAS DA
MONICA E DO CASCAO JOAO TEM AO TODO?

: de ensina = e Educagda Basica & frrmagdo de professor, dessavolrids pela Universidads

Este material faz parte da pesquisa Recomewualizay ar ciéncias £ a contagdo de histirias para o
La Salle em parcaria com a Secrataria ) ucagio.

Educ. Matem. Pesq., Sao Paulo, v. 28, p. 01-29, 2026, e62852



7) PEDRO GANHOU UMA CAIXA COM 14
BOMBONS. ELE COMEU ALGUNS E FICOU
COM 8 BOMBONS. QUANTOS BOMBONS
PEDRO COMEU?

8) NO FINAL DO JOGO DE CARTINHAS,
PEDRO FICOU COM 14 CARTINHAS. PEDRO
PERDEU 6 CARTINHAS NO JOGO. QUANTAS
CARTINHAS PEDRO TINHA ANTES DE
INICIAR O JOGO?

Este material f2z parte da pesquisa R
La Salle em parceria com 2 Secretaria Mumiciy
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9) JOAO GANHOU DE SUA AVO UM SACO COM 12
BISCOITOS. ALGUNS ERAM DE MAISENA E
OUTROS DE POLVILHO. SETE BISCOITOS ERAM
DE MAISENA. QUANTOS BISCOITOS ERAM DE
POLVILHO?

a ciéncias € a contagdo de histdriar para of processos de énsing ¢ de aprendizagem da Educagdo Bdsica d formagdo de profizsor, dessmvolvido pela Universidads
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