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ABSTRACT 

This paper analyzes the factors by which the low level of learning and the use of digital tools in the teaching 

and learning process of mathematics in Latin America can be remedied. The methodology consisted of the 
selection and analysis of original articles on teaching and learning mathematics in databases such as Scopus, 

Scielo, Dialnet, etc. Analyzing the research proposals, it is evident the importance of raising the level of 

preparation of teachers in training and service in the area of mathematics about the use of digital resources, 
as well as the knowledge of the context by the teacher and the student. Finally, it is evident the an urgent 

need to maintain or increase the usefulness of digital tools in the teaching and learning process by teachers 

to raise achievement levels, even more so in remote education due to the Covid-19 pandemic. 
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Resumen 

Este artículo de revisión analiza los factores por los que se pueden subsanar el bajo nivel de aprendizaje y 

el uso de las herramientas digitales en el proceso de enseñanza y aprendizaje de la matemática en 

Latinoamérica. La metodología consistió en la selección y análisis de artículos originales de enseñanza y 
aprendizaje de la matemática en los las bases de datos como Scopus, Scielo, Dialnet, etc. Analizando las 

propuestas de investigación se evidencia de la importancia de elevar el nivel de preparación de los docentes 

en formación y en servicio del área de matemática en relación al uso de recursos digitales, así como del 
conocimiento del contexto por parte del docente y el estudiante. Finalmente, se evidencia la imperiosa 

necesidad de la mantener o incrementar la utilidad de herramientas digitales en el proceso de enseñanza y 
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aprendizaje por parte de los docentes para elevar los niveles de logro, más aún en la educación remota por 

la pandemia por Covid-19. 

 

Palabras claves: Enseñanza de matemática, aprendizaje, matemática, recursos digitales. 

 

INTRODUCTION 

Globally, there is latent concern about the teaching 

and learning of mathematics in basic school 
education, especially due to the results that do not 

help the comprehensive sustainable development 

of society (Cerda, 2017). In Latin America, the 

concern is even greater due to several results of 
international measurements with below-average 

results. 

In the Peruvian Ministry of Education 

(MINEDU), the Office for the Measurement of the 
Quality of Learning (UMC), in the Student Censal 

Evaluation (ECE 2019), shows the following 

results: in the mathematics test 51. 1% of second-
grade elementary students are at the “In 

Beginning” level, 31.9% “In Process” and 17% at 

“Satisfactory”; while fourth-grade elementary 

students 8.1% are located at “Before Beginning”, 
15.9% “In Beginning”, 42% “In Process” and 34% 

at “Satisfactory”. Finally, in the second year of 

secondary school, 33% are in “Before beginning”, 
32.1% “In the beginning”, 17.3% “In process” and 

17.7% in “Satisfactory”. The results are alarming 

in terms of mathematics learning achievement at 

the basic education level and especially in 
secondary education (Pincheira and Vásquez, 

2018). 

To achieve quality mathematical learning in basic 

education, teachers are agents of social change, 
who prepare students to face and solve problems 

(Goldrine, 2015). In this sense, there is an urgent 

need to make readjustments or changes in teacher 
training programs (Valbueba, 2018; Cenich, et al. 

2020). It is more than evident, the need to rethink 

both the curricular programs of teacher training 

and the dynamics of actions of teachers in service 

of teaching the most complex area. 

Likewise, teachers in the area of mathematics 

should be able to design, execute and evaluate 

activities that develop skills in their students to 
successfully face the problems of their context 

(Rodríguez, 2017; Cerda, et al., 2017; and Ponce, 

2019). Also, Gerrero (2021) found that teachers in 
the area of mathematics in basic education, mostly 

make limited use of technology. The current 

reality obliges the teacher of mathematics, the 
involvement with their environment, as well as the 

use technological resources and tools to achieve 

the performance of students (Avila, 2017; Valdez 

and Tobón, 2018). 

The use of digital resources, as well as didactics 
by mathematics teachers, becomes vitally 

important to achieving student learning in the area 

of mathematics (Ramirez and Zamudio, 2019; 
Muñoz and Vargas 2019; and Colón and Ortiz, 

2020). 

Based on the reality regarding the teaching and 

learning of mathematics in basic education, the 

objective is to analyze research on the use of 
digital resources by mathematics teachers in the 

teaching and learning process, and the respective 

results from 2017 to 2022. It is important because, 
based on it, actions will be taken at the level of 

educational institutions that train mathematics 

teachers and by basic educational institutions for 

in-service teachers. 

 

METHODOLOGY 

It is essential that in research the methodology as 

the path to follow in the development of the 
research is clear and precise to achieve what was 

planned (Riera, 2022). Consequently, the 

methodological process of the research is detailed: 

The search for information from scientific articles 

was through the logical sequence of search 
equations and Boolean operators, likewise, the 

corresponding filters were performed. 
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Figure 1. Sequence f search equation and Boolean operators.

 

Source: Own elaboration 

The databases accessed were Scopus, Doaj, 

Scielo, Dialnet, and others, using search equations 

with Boolean operators: 

(((“teaching” OR “learning”) AND 

“mathematics”) AND (“basic education” OR 

“digital resources”) AND NOT (“superior” OR 

“university”). 

To use these equations in the aforementioned 

databases, filters were used by type of document 

(articles only), by publication period (2017 - 

2022), subject area (Education), and the Spanish 
and English language, according to what is 

allowed in the web portals of each one. 

From these searches, a total of 210 potentially 

usable scientific articles were obtained, related to 
topics of mathematics teaching and learning in 

basic education, with publication dates between 

the years 2017 and 2021. The distribution was as 

follows: 

 Scopus: forty-nine (49) articles. 

 Scielo: eight (8) articles 

 Doaj: one (1) article 

 Dialnet: one hundred and fifty-two (152) 

articles. 

This initial total was reduced to one hundred and 

eighty-four (184) by eliminating twenty-six (26) 

articles that were found duplicated in two or more 

databases.  

The selection was then initiated with initial 

verification of the compatibility of the title of each 

article with the objective and the guiding 
questions formulated, filtering eighty-eight (88) 

articles in this process.  

Then the abstracts and conclusions of these 

remaining articles were read, purging twenty (5) 

additional articles, basically because they were not 
directly related to the central theme of this 

systematic review. Later, as a result of the reading 

of the content, seven (7) other articles were 

separated. This left a total of 60 articles.  

Figure 2 shows the respective analysis of the 

selected articles. 

Figure 2. Analysis of Articles 
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Source: Own elaboration. 

Based on the table, the selected articles are ranked 

according to Introduction, Methodology, Results, 
and Discussion (IMRD); for the respective state of 

the art of writing. 

 

RESULTS 

Mathematics occupies a relevant place in 
technological development, which implies a 

dedication on the part of teachers to achieve 

quality teaching (Silva and Ladino, 2021). For the 

same reason, Olivero (2019), mentions that the 
learning of mathematics is the most complex at the 

level of the curricular areas of basic education, for 

being purely abstract learning. 

The role of the teacher, his or her didactics, 
methodology, and professional development are 

crucial to achieving optimal levels of mathematics 

learning in elementary and middle school students 

(Gonsález & Díaz, 2018). In turn, Alvites (2017) 
mentions that there are marked difficulties in 

mathematics teachers regarding the use of ICT, for 

the same reason, the use of digital tools in 
mathematics learning sessions should be 

implemented. Cruz et al. (2020) also mention that 

the ambiguity in the discourses used by teachers 
and the language used in mathematics implies a 

thorough preparation to improve didactics in the 

classroom. 

Teacher training should not be focused only on 

theoretical aspects, but on activities that involve 
the use of technological tools and above all 

reflective critical thinking of constant preparation 

(Delgado et al. 2017; Fabián and Fallas, 2020; and 
Mello and Hernández, 2019). In this regard, 

Cárdenas and Blanco (2018), express that there is 

certain immobility on the part of mathematics 

teachers, which is ignorance or insecurity in the 

strategies to address problem-solving. 

García et al. (2018) affirm that mathematics 

teachers have difficulties in producing, executing, 

disseminating, and integrating mathematics 
instruction and learning performances for positive 

results. Likewise, the lack of the use of 

manipulative didactic materials in the teaching of 

fractions cause the rejection of students for 

learning mathematics (Salazar et al., 2021; 

Vílchez et al., 2017). 

Gonzáles et al. (2019) affirm that the negative 
results in the area of mathematics in terms of 

student learning are due to the poor preparation of 

teachers in terms of didactics and the use of 
resources appropriate to the students' reality. The 

use of digital resources favors the learning of 

mathematics; however, it implies the preparation 
and commitment of the teacher for its respective 

implementation (Cardeño et al. 2017; Dávila and 

Rodriguez, 2021). 

The teaching of mathematics does not consist of 

repeating the contents, but of generating conflicts 
in the students to foster motivation based on the 

student's reality (Jiménez and Sánchez, 2019). 

Likewise, mathematics teachers must innovate in 
their development of sessions, regardless of the 

model they choose (Mullo and Castro, 2021). 

Córdova and Barrea (2019) also reinforce that the 

teaching of mathematics based on traditional 
methods demotivates and generates rejection on 

the part of learners regarding the learning of 

mathematics in basic education. The development 
of probabilistic reasoning should be as much a 

priority as that critical reasoning or reflective 

thinking (Beltrán et al., 2021).  

Centeno et al. (2019) mention that there is a direct 
influence of the use of educational software in the 

teaching of mathematics. The use of robotics 

platforms or the use of ICTs favors the teaching 

and learning of mathematics since it motivates 
students and teachers to generate activities where 

they interact or compete (Ortega et al., 2020; 

Moreno et al., 2021). 

Gómez and Ávila (2021) emphasize that in times 
of confinement by Covid-19, teachers must be 

digitally competent, implementing various 

strategies such as gamification, since it develops 

motivation in students of basic secondary 
education to increase mathematics learning. The 

incorporation of digital resources such as 

Geogebra, Quizizz, PowToon, and Kahoot in the 
didactic units generates motivation in students to 
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achieve favorable results in mathematics learning 

(Bolaños et al., 2020 Valdez et al., 2019). 

From correct planning for the teaching of 
mathematics, both those who use a computer and 

those who use only the notebook have favorable 

results due to the motivation that the teacher 

achieves for the learning of multiplication in basic 
education students (Daza, 2019). The elaboration 

of didactic units incorporating non-playful 

activities to calculate real areas and perimeters 
promotes mathematics training with favorable 

results in basic education students Muñoz and 

Rojas 2019). Likewise, Bustamante et al. (2021), 
mention that the incorporation of prediction 

activities in the teaching materials of statistics is a 

necessity to achieve better competencies in basic 

education students. 

Few mathematics teachers make use of digital 
platforms for teaching mathematics. However, the 

use of cell phones for teaching mathematics is 

increasing, breaking the age barrier (Vaillant et 
al., 2020). Moreover, the use of fingers generates 

cognitive development in infants through mental 

imagery (Cuida et al., 2019). 

The Covid-19 pandemic forced virtualization and 

the acquisition of new digital tools, which arouse 
interest in students (Naranjo et al., 2021 Rivera et 

al., 2021). Therefore, the level of teacher 

preparation is fundamental for the achievement of 
learning in the area of mathematics (Sadovski et 

al., 2019). Likewise, mathematical modeling 

awakens liking, interest, and better performance in 

the area of mathematics (Olarte, 2020). Also, the 
inverted classroom didactic model yields very 

positive results in the achievement of mathematics 

learning (Vilchez and Ramón, 2020), which 
implies the use of digital resources or platforms in 

the teaching and learning process. Finally, the use 

of technological tools generates significant 
knowledge in the teaching of mathematics (Perez, 

2020). 

 

DISCUSSION 

Pérez et al. (2018) and Tettay et al. (2019) affirm 
that problem solving is an activity of every person 

and mathematics is responsible for developing this 

skill in students; therefore, the algorithmic 

development of arithmetic is essential for 

outstanding students in mathematics. In this 
regard, multiple researchers confront that the 

learning of mathematics is meaningful as long as 

it arises from the context of the student and that 

the teacher with his didactics, and with the 
mediation with digital tools or resources achieves 

the learning of mathematics, putting in second 

place the absolute algorithmic development. 

Likewise, García et al. (2021) mention that 
students with low mathematical skills require a 

traditional method to learn multiplication, while 

students with higher skills require methods of 
understanding and rules for greater effectiveness 

in learning multiplication. The context of the 

student forces the teacher a readjustment in terms 

of their activities for teaching mathematics 
(Bohórquez, 2018). In this regard, the new 

curriculum structure of basic education 

emphasizes new approaches to teaching and 
learning mathematics; therefore, the reflection on 

successes and failures to raise or enhance the 

curricular structures of mathematics teaching 

(Zúñiga and Cortina, 2017) 

 

CONCLUSION 

Since the Covid-19 pandemic, there has been an 

increase in the use of digital resources in the 
teaching and learning of mathematics in basic 

education, which should be maintained or 

increased to increase learning achievement. 

Likewise, the teaching of mathematics needs the 
level of in-service and in-service teachers to 

strengthen new approaches based on a realistic 

education. 
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