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Abstract: The objective of this study is to examine the impact of initial training on the pedagogical 

practices of early childhood educators through an analysis of mathematics teachers’ specialized knowledge present 

in their narratives on the teaching of numbers. This qualitative research, which employs a phenomenological 

approach, is situated within the field of mathematics education and teacher training. The study is based on the 

analysis of oral histories of a group of seven preschool teachers, with a particular focus on the teaching of numbers 

to children between the ages of two and six. Upon conclusion of the study, an analysis of the pedagogical 

experiences of the cases under examination, in consideration of the categories and subcategories of the mathematics 

teachers’ specialized knowledge, the curriculum, and the emergent, leads to the conclusion that teachers tend to rely 

more on their conceptions, beliefs, and emotions about number, derived from their experiences as students and 

mathematics teachers, than on the disciplinary knowledge of early childhood educators. 
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从幼儿教育教师的情感视角看数字 

 
摘要：本研究的目的是通过分析数学教师在数字教学叙述中所体现的专业知识，考察初

始培训对幼儿教育工作者教学实践的影响。这项定性研究采用现象学方法，属于数学教育和

教师培训领域。这项研究基于对一组七名幼儿园教师口述历史的分析，特别关注对两到六岁

儿童的数字教学。研究结束后，对所研究案例的教学经验进行分析，考虑到数学教师专业知

识的类别和子类别、课程和新兴事物，得出的结论是，教师往往更多地依赖他们对数字的概

念、信念和情感，这些概念、信念和情感源于他们作为学生和数学教师的经历，而不是幼儿

教育工作者的学科知识。 

关键词：学习环境、动态软件、评分标准、功能、问题解决 

 

1. Introduction 
In Colombia, the Early Childhood Education is 

mandatory for only a single grade. The objective is to 

facilitate the comprehensive development of human 

beings through active participation in a meaningful and 

relevant context. However, an analysis of the 

curriculum and regulations reveals that these 

spontaneous relationships are perceived as 

preconceptions in various disciplinary fields [1]. 

In the context of mathematics, these preconceptions 

are of paramount importance for the planning and 

design of initial, introductory, or stimulation activities 

linked to the attributes of objects, including size, 

distance, location, equivalence, orientation, and 

inclusion. These activities are centered on visualization 

and tracing, with the symbolic representation of 

numbers positioned as the primary objective of 

teaching and learning mathematics in children between 

the ages of three and six [2]. 

In regard to the mathematical training of educators, 

the Colombian legal framework, particularly the 

General Education Law and the regulations governing 

undergraduate programs in education and training in 

early childhood pedagogy, stipulates that teachers must 

receive training in professional competencies centered 

on the education and comprehensive development of 

children at an early age [1]. 

According to the initial training, the professional 

knowledge that teachers use in their pedagogical 

practice should interpret diverse situations in 

educational contexts [3], an idea supported by [4]. 

From this perspective, he suggested the need to 

transcend practices based solely on the mastery of 

disciplinary knowledge, integrating other knowledge 

and teachers’ conceptions [5]. 

Initial training in mathematics for those pursuing a 

career in Bachelor´s Deegre Early Childhood 

Education is of paramount importance. This study 

analyzes this aspect in the context of oral histories [7] 

because teachers’ conceptions exert a significant 

influence on the teaching of mathematical concepts. An 

analysis of teachers’ experiences and their 

understanding of mathematics, as well as their 

pedagogical approaches, within the context of their 

professional practice, while still students or graduates 

of degree programs under the guidance of a tenured 

teacher in diverse institutional settings where early 

childhood care is provided, enables us to gain insight 

into how these beliefs are associated with the 

conceptual didactic structures through which they 

comprehend concepts such as numbers, based on their 

lived experiences [8].  

The following criteria have been established for the 

selection of the object of study, namely, “initial 

training in mathematics for early childhood education 

teachers”; the relationship with undergraduate training 

programs is of interest as the curriculum review reveals 

the subjects that guide initial mathematics training, 

whether from the mathematical disciplinary field 

and/or from the didactic and pedagogical field. The 

condition of the training status, whether a student or a 

graduate of the degree, is a significant factor to 

consider. The experience of educational practices as a 

student and graduate differs considerably with respect 

to the relationship with professors. This can be broken 

down into two key areas: first, autonomy in the design 

and implementation of didactic strategies, and second, 

decision-making in the face of emerging situations. In 

the context of emerging situations with children in their 

care, those who have not yet completed their initial 

training are primarily child carers. This role entails a 

different approach to the mathematical concept of 

numbers, where the teacher’s role is that of a career. 

To define the parameters of the study and facilitate 

analysis, a methodological framework is constructed 

from Didactic Content Analysis [7], adapted to the 

mathematical didactic curriculum of a mathematics 

didactics course in a Bachelor’s degree program in 

early childhood pedagogy [9]. This framework is based 

on mathematics curricular guidelines [10], basic 

standards of mathematical competence [11], and basic 

learning rights of mathematics [12].  
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The program was delivered at a public higher 

education institution in southwestern Colombia. The 

majority of the students were women between the ages 

of 16 and 40, hailing from rural regions within the 

departments of Cauca, Nariño, Chocó, and the 

surrounding Valle del Cauca. Despite their rich cultural 

heritage, these students face considerable 

socioeconomic and personal challenges, particularly in 

the realm of mathematics. Through their training in 

early childhood pedagogy, they aspire to provide 

comprehensive support to younger members of their 

communities through pedagogical practices [13]. 

The pedagogical practice exhibited by preschool 

teachers in the initial training classroom for 

mathematics presents a research challenge with regard 

to questioning. Specifically, what is the influence of 

initial training on the narrated practices of teachers who 

have undergone a degree program in early childhood 

pedagogy for teaching numbers at this level? It is 

evident that all teachers undergoing initial mathematics 

training must receive instruction in both mathematical 

and pedagogical didactic knowledge. However, the oral 

histories that these teachers present during didactics 

and mathematics courses tend to prioritize their 

personal conceptions about teaching and learning 

mathematics. 

Some results [14] indicate that mathematics teachers 

draw on their own experiences in teaching and learning 

mathematics to address pedagogical challenges that 

arise in the classroom. This research employs the 

model of analysis of mathematics teachers’’ specialized 

knowledge proposed in [15] to examine the 

professional knowledge of early childhood teachers. 

This model focuses on the conceptual frameworks 

teachers use to integrate disciplinary knowledge in 

mathematics with pedagogical knowledge. 

This model, in conjunction with didactic curricular 

content analysis [16] based on the theories of the 

organizers of the mathematics curriculum [17], enables 

the formation of categories and subcategories for the 

analysis of teacher narratives. This approach was 

developed through interviews with an undergraduate 

student in Early Childhood Education, with a focus on 

the review of normative and curricular documents on 

the teaching and learning of numbers at the preschool 

level and from the perspective of the initial training of 

early childhood pedagogy graduates.            

At the conclusion of the study, it was observed that 

the narratives of the pedagogical practices of the 

selected teachers revealed a connection between their 

personal experiences as students and mathematics 

teachers. These experiences are centered on their 

conceptions of teaching and learning mathematics, 

considering the socio-affective and emotional 

components that influence their role as caregivers in 

their educational contexts. In these accounts, 

disciplinary and pedagogical knowledge is presented in 

a limited way, and the development of the mathematics 

curriculum is oriented towards standardization within 

contemporary pedagogical frameworks. This suggests 

the need to redefine the mathematics curriculum for the 

initial teacher education. 

 

2. Theoretical Framework 
2.1. Bachelor’s degree in early childhood education 

Higher education institutions and Colombian 

regulations [18] require that early childhood education 

professionals possess a comprehensive understanding 

of the following: the fundamentals of early childhood 

pedagogy, child development, teaching methods and 

strategies, curriculum design, educational assessment, 

information and communication technologies, 

educational inclusion and diversity, play and learning 

in early childhood, professional practices in early 

childhood education, and educational research and 

didactics in different learning areas. 

 

2.2. Specialized knowledge of the mathematics 

teacher 

This analytical model articulates the disciplinary 

knowledge of mathematics with pedagogical 

knowledge through teachers’ conceptions of the 

teaching and learning of mathematics. It establishes 

three subdomains for understanding the mathematical 

disciplinary knowledge domain: knowledge of the 

subject, mathematical structure, and mathematical 

practice. Additionally, it identifies two subdomains for 

didactic knowledge of the content, namely, knowledge 

of the characteristics of mathematics learning and 

knowledge of mathematics learning standards [19]. 

 

2.3. Didactic Curricular Analysis of Content 

(DCAC) for the number in Early Childhood 

Teaching  

Based on the theory of curriculum organizers and 

the reflections of the pedagogical practice of teachers 

[20], the didactic analysis of content as well as the 

specialized knowledge of the teacher who teaches 

mathematics are tools that the teacher acquires in the 

initial training of the graduate.  

The didactic analysis of content can be adapted 

according to selected theories. Teachers who teach 

numbers in early childhood education should consider 

conceptual elements of history, cognitive 

epistemology, and phenomenology, among others, in 

the framework of didactics and mathematics 

curriculum. The following section presents a didactic 

curricular analysis of the content of natural numbers 

from the perspective of a potential teacher of number 

concepts in early childhood education who has 

undergone initial training in didactic mathematics 

(Figure 1). 
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Figure 1. Didactic curricular content analysis 

(Developed by the authors) 

 

The number is perceived in relation to the attributes 

of the bodies, biunivocal correspondence, and 

associations [21]. It is inherent in counted, ordered, and 

grouped object [22]. In terms of representation, it 

presupposes the principles of term-to-term 

correspondence, stable order, abstraction, order 

relevance, and cardinalization [23]. 

From an interdisciplinary perspective, numbers can 

be conceptualized as a network of ideas that teachers 

construct theoretically and procedurally. This network 

is dynamic, and adapts to the context in which it is 

applied. However, it is essential that this construct be 

subject to constant reflection in pedagogical practice 

and initial training. In accordance with professional 

knowledge of mathematics didactics, the teacher 

presents a conceptual procedural structure for teaching 

numbers in early childhood education.  

 
Figure 2 Theoretical Conceptual structure of the 

professional knowledge of the teacher who teaches 

mathematics (Developed by the authors) 

 

This structure is based on the research conducted by 

the DCAC+MTSK, which provides insights into the 

teaching of numbers in pre-school. The structure 

encompasses the domains shown in Figure 2. 

 

3. Methodology 
This research was qualitative [23] and was 

developed using a phenomenological approach [24] 

through a case study [25]. Its objective is to interpret 

the narratives of teachers in initial training on the 

teaching of numbers at the preschool level, using the 

theoretical frameworks of didactic curricular analysis 

of content and specialized knowledge for the teaching 

of mathematics. 

In light of the intricate nature of the problem and the 

heterogeneity of the sources, a multimethod approach 

was employed to facilitate triangulation [26]. The 

objective was to ascertain the impact of early childhood 

education teachers’ initial mathematics training on their 

pedagogical practices. The interpretation of the 

narratives of the participating teachers regarding the 

teaching of numbers at the preschool level, employing 

the conceptual theoretical frameworks of the didactic 

curricular analysis of content, and specialized 

knowledge for the teaching of mathematics, designed 

or adapted for analysis in the study, are their own 

constructions and the results of the research. 

 The process commences with an examination of the 

mathematics curriculum, encompassing the 

undergraduate program in early childhood pedagogy 

and the microcurriculum of the subject Didactics of 

Mathematics. Subsequently, the didactic analysis of 

content proposed by [27] was adapted and selected 

based on its emphasis on mathematical content from an 

interdisciplinary and multidimensional perspective. 

The curricular didactic analysis of the content of 

numbers for teaching in early childhood grades from 

the theoretical and practical structure of the teacher in 

training, together with the specialized knowledge for 

the teaching of mathematics, allows for the definition 

of categories and subcategories of analysis. These will 

be used to interpret the narratives of the case study 

teachers, with the aim of triangulating the information 

made possible by ATLAS ti.9.0 software. The 

categories and subcategories used to interpret the 

participants’ narratives are presented in Figure 3. 

 
Figure 3. Analysis categories and subcategories 

(Developed by the authors) 
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3.1 Methodological Design 

This study was conceived from a complexity 

perspective [28] and a heuristic phenomenological 

approach in qualitative research [23]. It focuses on the 

description and interpretation of the oral histories [27] 

of a group of seven teachers who teach natural numbers 

in different grades in Colombia at the early childhood 

educational level. The development of this research is a 

process with the following structure (Figure 4). 

 
Figure 4. Methodological design structure 

(Developed by the authors) 

 

3.2. Participants 

In this study, participants were selected using the 

snowball technique [30] based on the criteria of being 

graduate teachers or in the final semesters of the 

bachelor’s degree program in early childhood 

pedagogy. Additionally, they were required to have 

experience in teaching or have participated in the 

planning, design, and implementation of didactic 

strategies or techniques related to numbers. 

This initial condition was established based on 

observations made by the researcher over a three-year 

period (2018-2021) during which they served as tutors 

for the subject of Didactics of Mathematics at the 

Institución Universitaria Antonio José Camacho in 

Colombia. During this period, the researcher conducted 

six diagnostic assessments of novice teachers who were 

either in the initial stages of their pedagogical practices 

prior to obtaining their bachelor’s degree or were in 

their fourth semester as interns in child development 

centers. In emergent cases, these teachers also cared for 

relatives or acquaintances, as occurred during the 

COVID-19 pandemic. 

In addition to the aforementioned profile of case 

studies, it is pertinent to consider the modality of 

blended learning or hybrid learning in which they are 

trained. The participants’ specific characteristics are 

listed in Table 1. 

 

Table 1 Participants’ characteristics (developed by 

the authors) 

 
 

3.3. Data collection 

Data collection began with a review of documents 

and the construction of the didactic-curricular analysis 

on the content of numbers for teaching in preschool 

education. 

This analysis is based on the didactic and 

conceptual structure of the numbers used in the initial 
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training of early childhood pedagogy graduates. Based 

on this, an interview was conducted with a pilot case, 

which allowed us to establish the selection criteria for 

the participants and adjust the methodological design in 

three stages. 

The participants in the study were selected 

according to the following criteria: initial training in 

early childhood pedagogy or related degree programs 

and pedagogical practice. With regard to the time 

frame in which the research was conducted, all 

activities were audio- and video-recorded.  

The initial stage comprised a meeting with the 

teachers who participated in the study by voice-to-

voice. During this meeting, the teachers were presented 

with the main purpose of the research and its relevance 

to the field of mathematics education and initial 

mathematics training. A consent form was signed for 

the treatment of the information, and general 

information, such as age, gender, previous training, and 

work experience, was collected. 

The second stage is the recognition of the 

participant through his life story, wherein he elucidates 

the rationale behind his decision to pursue early 

childhood pedagogy, offers insights into his academic 

experience as a mathematics-related discipline, and 

provides a detailed account of his professional journey 

as an educator. 

The third stage is a discourse on the pedagogy of 

numeracy in early childhood, wherein participants 

engage in the socialization of instructional activities 

designed for young learners. They showcase the 

manipulative materials utilized in their classrooms and 

elucidate their pedagogical applications. 

 

4. Results and Discussion 
Each teacher was examined as a case study, in 

accordance with the principles of oral history. Initially, 

this entailed direct interpretation of the observations 

made by the researcher. Subsequently, the cases were 

interpreted in terms of their relationships with the help 

of categories and subcategories derived from 

DCAC+MTSK to facilitate cross-referencing of the 

information.  

In general, the oral histories show that the 

participating teachers, regardless of their place of 

origin, culture, socioeconomic and political stratum, 

age, and gender, show an interest in caring for children, 

considering that they are the center of their family, 

relatives, and the teaching and learning process in the 

place where they work. According to the correlation 

presented between the analysis categories C1. MTSK, 

C2. Curriculum, C3. Emergent (Figure 5), it is 

interpreted that participants tend to use their 

conceptions, beliefs, and experiences as mathematics 

learners to teach mathematics based on tastes, feelings, 

and emotions. 

 
Figure 5. Correlation categories analysis (developed 

by the authors by ATLAS ti) 

 

Their proximity and affinity with the children incite 

an interest in accompanying them in their training 

process, despite their frustration with mathematics. 

This interest leads them to devise situations or design 

materials for children to approach mathematics and, in 

contrast to their own experience, to understand it. 

However, due to a lack of empathy with the teachers 

who taught them or the methodologies they used to 

teach them, many distance themselves from the 

disciplinary knowledge of mathematics. Some quotes 

from the cases in relation to these interpretations are as 

follows. 

7:1 Any ... I like children. 

8:4 Lina (aunt of two nieces at the preschool 

educational level) ... because of my attitude and way of 

relating to them. 

9:5 Brenda (mother of two children ages 5 and 7), 

Abigail, Alila ...very close to the children. 

10:4 Tati ...interest in the child really learning 

11:3 Will ...the cabildo community manages its own 

customs 

Other findings of the oral histories in category C3: 

Emerging and subcategory SC3.1: Conceptions, 

beliefs, vocation, emotions, present aspects of the 

reality of the country and the families, such as armed 

conflicts, displacement, ethnic and socioeconomic 

differences, violence within the family nucleus, a 

panorama that leads to psycho-physio-cognitive 

difficulties that include support from other specialists 

and accompaniment in the teaching and learning 

processes. Some situations related to this aspect are as 

follows. 

8:12 Lina (22-year-old woman, teacher, completed 

a degree in early childhood pedagogy in remote mode) 

...He was a difficult child, he was constantly scolded, 

but I worked him with love.  

 9:14 Alila (27-year-old woman, teacher, graduated 
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in early childhood pedagogy in remote mode) ... the 

Patía red zone, the armed groups are making shacks 

next to the school. I taught preschool through sixth 

grade, I had to learn, it was a hard year. 

11:3 Will (39-year-old man with 8 years of 

experience working with the community) ...the 

community of the cabildo decides who educates the 

children, it cannot be someone other than the 

community. 

Regarding the formation and prior knowledge of the 

concept of number (SC3.3: Experience as a student), 

oral histories revealed connections with the manner in 

which the study participants learned mathematics at 

school. This was particularly evident in instances of 

affinity, aversion, or vexation resulting from their 

pedagogical experiences, including empathy with their 

instructors or beliefs in their contexts regarding 

mathematics as a challenging subject. In addition, their 

own performance in subjects pertaining to numbers 

was a significant factor. 

7:13 Any ... personally I don’t like mathematics, its 

teaching was not dynamic, I got bad grades, 

...uncomfortable... 

8:6 Lina ...I didn’t see any math courses at the 

university, I was homologated from the teacher 

training school and I don’t remember the mathematics 

didactics course of the complementary cycle. 

10:2 Tati ... the mathematics courses are theoretical 

and are taught in a traditional way. 

11:7 Will ... in my case I was taught with the 

traditional method as they say colloquially: “numbers 

enter with blood” and the parents of the community 

follow the tradition, I learned to add, multiply and by 

my own means I try to teach them differently ... 

In the cross-referencing of sources, the oral histories 

revealed that, in the context of initial training in a 

bachelor’s degree in early childhood education, the 

relationship between the subcategories SC1.1: 

Knowledge of the Topic (KoT), SC1.5: Knowledge for 

Learning Mathematics (KFLM), SC1.6: Knowledge in 

Mathematics Learning Standards and Guidelines 

(KMLS), SC2. 1: Prescribed Curriculum, SC2.2: 

Presented Curriculum, SC2.4: Evaluated Curriculum, 

and SC3.3: Experience as a Teacher facing Number 

ADCC, shows that the conceptualization of curriculum 

as a theoretical, conceptual, and practical construct 

should be flexible and viewed from complexity as a 

network of networks. Early childhood educators are 

expected to possess mathematical knowledge that 

allows them to act as active companions in the training 

process, creating learning experiences based on 

children’s interests and needs. This approach should 

foster multidimensional, interdisciplinary, and 

intercultural development, respecting diversity, and 

promoting social and environmental responsibility 

from a critical, scientific, and complex perspective. 

It is also noted that, from the perspective of the 

experience of the case studies, the number is 

conceived, learned, and taught as a content that 

becomes relevant in the pre-operational stage (5 to 6 

years old) of early education, when the child must take 

the step to primary school (kindergarten) and must 

know, according to their cognitive development and the 

standard of the educational level, to recognize and 

represent numbers by means of the Indo-Arabic 

symbol, to count using the number as a cardinal 

reference object, set and symbol, to recognize, sign, 

and write the series of numbers, first from 1 to 3, then 

from 1 to 5, from 1 to 10, until they reach a number 

that allows them to make the decomposition and 

composition of the number, to assimilate elements of 

the grouping to make additions of sets, and to show the 

differences between them (additions and subtractions). 

Some quotations that give rise to this interpretation are 

12:18... we are supposed to start from the children’s 

interests, one day they started talking about dinosaurs 

and we made them some eggs with one half broken into 

balls and the other half with a number written on them. 

12:1...the objective is that they count balls, form 

groups and find their complement which is the symbol 

that represents the quantity. 

12:22 ...observing them during their play time in 

each of the stations we realized that they like to play 

the customer and the shopkeeper and we simulated a 

store, they made bills and labeled them, adding and 

subtracting with the help of the Cusieren strips. 

12:24 ...within the curriculum there are indicators 

and they say what each child should do, from the ages 

they are taught and with this activity they were 

fulfilled. 

12:27 ...together with the head teacher they work 

with the strips, colors and sizes for grouping, counting 

in their mother tongue and English. Each child has a 

bag with 10 pieces, identifies the number by placing the 

number of pieces on a board. The tools are 

standardized so that the children can perform the 

activities without the difficulty of different colors. 

As evidenced in the above quotations, the elements 

that were considered and expected to be evidenced in 

the categories and subcategories of analysis of the 

participants’ initial training profile include the 

following:  

Various systems of representation, such as graphs 

and tables, as well as phenomenological aspects, such 

as subsidization and estimation. These elements are 

fundamental for enhancing the definition of numbers 

(SC1.1: KoT). With regard to the mathematical 

structure of numbers (SC1.2: KSM), its interconnection 

with other disciplines, its relationship with preceding 

and subsequent concepts within mathematics, and its 

utility and applicability across disciplines were 

examined. 

From the knowledge of mathematics teaching 

(SC1.3: KMT), the theories of specific didactics, the 

support of emerging technologies, and classroom 

proposals according to their realities within the 
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framework of institutional guidelines were replaced by 

the theories of general didactics and socio-cognitive 

contributions. Although they are the foundations for 

understanding the teaching and learning processes, they 

do not address elements specific to the objects of study 

of a discipline. 

Additionally, it was anticipated that the curriculum 

would be developed and implemented (SC2.3 and 

SC2.4) in accordance with international, national, and 

institutional guidelines, which would facilitate the 

child’s contextualization of the numerical concept. 

However, the educational practice in question 

demonstrates an exploration of the materials, but not of 

the context and reality. The child follows direct 

instructions from the head teacher, who provides 

support to the assistant through the guide or card if the 

two are in different spaces but at synchronous times.  

The activities prioritize the symbolic representation 

of numbers for the sole purpose of counting and 

seriation, with the ultimate goal of enabling students to 

safely progress to the next educational level. The 

curriculum serves as a pathway for students to 

demonstrate their cognitive growth. However, 

participating teachers identified additional challenges 

that necessitate reflection and self-training. 

8:10 ...I have to study to be able to teach children 

when they are not in the age range or educational 

level. 

8:13 ...in the COVID-19 pandemic, with the older 

children the homework was sent, but with the younger 

ones it was difficult, you need the support of the 

parents or guardians to help them do the exercises and 

they could observe, the telephone follow-up, the 

experience. 

9:4 ...Yes, my son does number recognition, but 

sometimes he flips them over, the teacher says: he 

doesn’t know the numbers. 

12:8 ...special case, a K2 girl who was even 

hospitalized for the language issue, a very slow 

process, she did not speak, she only said Mm, Mm 

starting therapy with psychology and speech therapy, 

working first with colors, although she does not 

pronounce them well, when she wanted to say red, she 

said rare… 

The interpretation of the oral histories, the primary 

source of the research, concludes with an intersection 

case. Having completed the initial training in the 

degree program in early childhood pedagogy and 

previous training as a teacher in pedagogy in a 

specialized high school, the case presents a pedagogical 

practice characterized by an exclusive reliance on 

MTSK conceptions and C3 category analysis in 

teaching number. 

The study involved an interpretation of the 

documentary information and the experiences and 

conceptions of the participating teachers in light of the 

curricular didactics of mathematics. This analysis 

concluded that the teachers identified generalities of 

the general didactics but not of the specific didactics, 

that is, of the didactics of mathematics. Mathematical 

content is the focal point of this study. The conceptual 

didactic structure of the concept of number, as 

perceived by the participating teachers, deviates 

significantly from the one presupposed by the 

mathematical didactic curriculum presented in the 

mathematics didactics course of the degree program in 

early childhood pedagogy. This is due to the fact that 

their narratives are limited to the relationships, 

considerations, and interests of the children 

demonstrated a lack of understanding of fundamental 

mathematical principles, such as one-to-one 

correspondence, stable order, abstraction, relevance of 

order, cardinalization [31], and putting tastes, feelings, 

and emotions in the activities to overcome the 

frustration of a traditional mathematics teaching-

learning process. This was observed outside the 

framework of the discipline of mathematics. 

The analyses of the case studies show other 

elements of training that emerge for each situation, in 

which the participating teachers do not know how to 

articulate them with mathematical disciplinary and 

professional knowledge, taking on each challenge of 

pedagogical practice from their experiences, 

conceptions, beliefs, and experiences as students. 

 

5. Conclusions 
The analysis of teachers’ narratives, focusing on 

their pedagogical practice, revealed the presence of 

specific mathematical knowledge that was presented in 

varying degrees in relation to the balance and 

interrelation that must be maintained. These included 

aspects of number definition through symbolic 

representation, which were not applicable to the 

teaching of numbers at all preschool grade levels. The 

knowledge base underlying mathematical practice and 

learning standards encompasses the advancement of 

mathematical, numerical, special, and data processing 

capabilities. This is achieved through multidimensional 

work that aligns with the prescribed global 

mathematical curriculum and the curriculum presented 

by the educational institution in terms of attaining a 

new level of academic achievement. 

From a qualitative, interpretative perspective, the 

research focused on the study of the initial 

mathematical training of early childhood teachers, 

allowing us to explore the formative experiences of 

teachers and how they affect their attitudes, as well as 

the meaning of mathematical concepts, by 

incorporating emotional elements at a local level. In 

light of the above, it is recommended that the attitudes 

and emotions that emerge in educational practices be 

included in reflection sessions as an aspect of teaching 

mathematics at an early age. These should be regarded 

as coping skills, as a means of changing perspectives, 

and strengthening confidence in mathematical 
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knowledge. 

It is recommended that undergraduate students or 

professionals who work with early childhood in 

mathematical knowledge incorporate experiences in 

real contexts where didactic-mathematical knowledge 

is evidenced as professional knowledge centered on 

being, developed from the theoretical-practical, 

validating in the implementation of activities or use of 

physical or technological resources, the mathematical 

concept from its didactic-conceptual structure, 

regardless of the situation that emerges, for which 

training programs are proposed that promote research, 

leadership, entrepreneurship, innovation, recognition of 

self and others, interdisciplinarity, diversity, and 

interculturality. 

This research makes a significant contribution to the 

field of Early Childhood Education by providing 

insight into the specific challenges faced by preschool 

teachers in the field of mathematics. It offers valuable 

guidance for the adaptation of initial training curricula 

in mathematics, particularly regarding the didactics of 

mathematics and the role of emotions in the teaching of 

mathematics in early childhood. 

In the field of mathematics education, this study 

suggests a reflection on didactic strategies and 

techniques for teaching numbers that emphasize their 

significance in a specific context. This is achieved 

through a curricular didactic analysis of the content and 

a model of analysis of the teacher’s specialized 

knowledge, which is centered on conceptions. 

In the field of initial training for mathematics 

teachers, models of analysis of mathematical 

knowledge as a training tool have the potential to serve 

as an integrating axis for mathematical content in a 

variety of contexts and realities. This is because they 

facilitate the validation of disciplinary knowledge in an 

interdisciplinary manner, allowing multidimensional 

and inclusive approaches. 
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