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SUMMARY 

This article reports the results of a pedagogical intervention through the adaptation of traditional games 

to reinforce basic operations with natural numbers in third-grade elementary school students. This 

activity arises as an alternative process through which a ludic-didactic approach is offered to awaken 

students' interest and motivation in a subject that historically has been labeled as difficult, boring and 

far from reality. In addition, it is expected to provide teachers with various didactic resources for their 

teaching practice. The proposal is based on developing complementary activities against the day in a 

collaborative work context. The results showed the interest shown by the students in work done when 

they are offered a format different from the conventional one, reporting improvements in the speed of 

response in mental arithmetic while reducing the level of errors when solving additive or multiplicative 

situations.   

Keywords: Mathematics teaching, didactics, motivation, traditional games. 

INTRODUCTION 

In Colombia, it is common to see children in the streets, neighborhoods and schoolyards having fun 

with an important diversity of traditional games that are seen in any country, depending on the culture 

developed in each of these, although with some or other differences as in their name or design, in the 

end, they pursue the same essence (Gamboa, 2019; Peñaranda et al., 2019). 

According to Pérez (1997), an important flow of popular games is generated in neighborhoods and 

schoolyards, which constitutes a real treasure given the massive use of ICT resources in children and 

adolescents (Ortega et al., 2019). Such is the playful production configured from the practice associated 

with the forms of imagination that many of these games encouraged in this way, come to be transmitted 

from generation to generation until they become cultural heritage. 

A diversity of traditional games are present in different social contexts, but educational centers are the 

main scenarios where they are part of everyday life, so they are applied as recreational activities during 

break times or as a motivating means in the classroom because the game is part of man's nature and a 
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way of learning (Ramírez et al., 2020). On the other hand, Calero (2003) affirms that in many schools, 

the value of passive, domesticating and alienating learning prevails; importance is not given to integral 

and permanent education (Contreras et al., 2019). 

The traditionalist school assumes that teaching children should be applied by teachers with rigidity, 

blind obedience, criticality, passivity and absence of initiative (Rojaso & Del Rosario, 2020). Moreover, 

because of logo-centrism, sometimes play is forbidden, admitted only during break time. Therefore, 

games are a useful strategy in the learning processes in the classroom because they can be adapted to 

any content, awakening the students' attention and allowing the understanding of concepts and the 

development of competencies. 

Although, in general, traditional games are adaptable in the learning processes, the context of their 

application, the age of the children, the space and material to be used must be taken into account 

according to what is going to be done, especially experiential and discovery learning (Prada et al., 2021). 

One of the areas to which the game is most adapted is in the area of Mathematics and Exact Sciences 

since if an analysis is made of the characteristics in the development of these fields, the learning of 

numerical relationships, geometric relationships and problem-solving can be highlighted (Hernández-

Suárez et al., 2017; Trujillo et al., 2019; Patiño et al., 2021). 

According to studies by the Organization for Economic Cooperation and Development (OECD, 2016), 

the 64 countries participating in the Program for International Student Assessment (PISA) indicates that 

Latin America is below global standards of school performance in areas such as Natural Sciences, 

Mathematics and Language, of which Peru, Colombia, Brazil and Argentina are among the ten countries 

whose students have a low level in these areas of training. According to the report (OECD, 2016), it is 

deduced that these low scores in schools in Latin America are part of the lack of training of students, 

but also of teachers (Gamboa et al., 2018; Cifuentes & Villa-Ochoa, 2018; Montes Miranda et al., 2018; 

Gamboa-Suárez, 2016). 

According to García-Quintero & Villamizar (2017), the problems of the context and the need shown by 

students in the compression of mathematics become the primary need to propose a ludic-academic 

strategy for the teacher to appropriate tools such as traditional games to strengthen their teaching. 

Approach to the concept of play 

Espinoza and Espinoza (2005) point out that play is a free action or occupation which takes place within 

certain temporal and spatial limits, according to absolutely obligatory rules, although freely accepted, 

an action that has its end in itself and is accompanied by a feeling of tension and joy and the awareness 

of being otherwise in everyday life. 

The concept of play has been applied in different situations to explain recreational functions, motor 

development and even the cognitive level of a person; this term is not new, since through time and 

according to each author represents an important action in the life of the human being from the 

development of their functions for adult life as their cognitive development according to their 

multidimensional development and as a free and spontaneous activity or occupation. 

Regarding the characteristics of play, Díaz (2002) affirms that play is a liberating space; it has no 

material interest, it develops in an orderly manner, the game manifests regularity and consistency, and 

it has limits that the plot itself establishes and is self-promoting. Similarly, the author states that other 

characteristics of the game manifest as a fantasy-made reality, a reproduction of reality in the plane of 

fiction. It is expressed in time and space, without being an absolute fiction, in which individual or group 

roles are assumed; it is evolutionary and, of course, a form of communication. 

Caillois (1996) points out that the game is an activity that has rules but is characterized by being 

accessible; no one can force you to play, it is a voluntary decision that separates the daily life in a 

specific space and time, it is uncertain because it is not determined, unproductive because it does not 

create goods or wealth outside the game, when it ends, things start again as the first time. 

 

Play and cognition 
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Piaget (1956, cited in Blanco, 2012) relates play to his cognitive theory, showing it as an activity that 

favors the development of knowledge by associating it in such a way to its three basic structures with 

the evolutionary phases of human thought: play is simple exercise (similar to anima); play is symbolic 

(abstract, fictitious); and play is regulated (collective, the result of a group agreement) (Gómez, 2020). 

Each stage implies consistency and harmony of all cognitive functions at a certain level of development 

(Vanegas et al., 2022). However, it also implies discontinuity, a fact that each successive stage is 

qualitatively different from the previous one, even considering that elements of the previous stage can 

be built and incorporated during the transition from one stage to another. Piaget (1956, as cited in 

Blanco, 2012) divides cognitive development into four stages: the sensorimotor stage (from birth to two 

years), the preoperational stage (from two to six years), the operational or concrete stage (from six or 

seven years to eleven years) and the stage of formal operational thinking (from about twelve years 

onwards). 

Piaget (1961, as cited in Llull & García, 2009) argues that rule games will integrate and combine all 

acquired skills: sensorimotor combinations (running, throwing, among others) or intellectual (chess) 

with the addition of competitiveness (without which the rule would not be helpful) and under the 

regularization of a normative code linked to the nature of the game itself or by simple punctual and 

improvised pacts. The rule that Piaget sustains results from the collective organization of ludic 

activities. 

Subiza (1993), on the other hand, shows a different perspective on the types of games, which are seen 

in everyday life as traditional games that pass from generation to generation and become famous but do 

not only become a home or leisure activity. Piaget (1956, as cited in Blanco, 2012) relates them to his 

theory of multidimensional development to understand the type of game that can be applied according 

to each person. In this proposal, Piaget contributes not only to the theory of multidimensional 

development to know according to their age what type of game can be applied, but also the skills that 

the regulated game develops, thus giving the possibility of applying the types of games proposed by 

Subiza (1991) as an innovative alternative in education. 

Play and teaching in mathematics. 

This aside, the game's importance in teaching science and mathematics is reaffirmed. In this sense, 

important studies such as those conducted by López (2018) conclude that. 

The teacher must assume the teaching of mathematics from playful didactic strategies, which impact, 

motivate and make knowledge more accessible to the student, ensuring the understanding of 

mathematical concepts and principles for their application in everyday life. (p. 68). 

On the other hand, Morales and Villa (2019) propose a very interesting tool and call it role-playing for 

teaching mathematics; this tool uses playful activities based on the role-playing system and makes the 

learning process attractive. Furthermore, collaborative work is encouraged where the members solve 

fictitious situations established by the teacher where topics from the areas of Science and Mathematics 

are addressed. 

A more concrete aspect of the Mathematics teaching framework is the development of different 

mathematical thoughts (Hernández- Suárez et al., 2017; Albarracín et al., 2020; Albarracín-Villamizar 

et al., (2020). In this sense, Aristizábal et al. (2016) demonstrate that mathematics acquires a new 

meaning for the student based on a new methodological strategy such as the game. The authors make 

an essential recommendation as a result of this research and point out that,  

The teaching of mathematics in these times of change must reflect on the conventional didactic methods 

used in the classroom, and seek to transform the teaching-learning process and the way in which 

teachers and students access knowledge. (p. 136). 

It is important to point out that there is a wide range of studies and theories showing the benefits of 

games in the teaching of mathematics with novel strategies such as the crossword puzzle (Medina & 

Delgado, 2020), mental games (Rodríguez, 2020) and traditional games (Tenesaca-Simancas et al., 

(2022). 
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METHOD 

The process followed for the development of this research begins with the approach to an educational 

institution (EI from now on) of public nature characterized by having students in all grades with 

different levels of academic performance around the subject of mathematics. The IE assesses student 

performance on a scale of zero to five and identifies three levels of performance under the following 

scale: a) low performance for grades below 3.0; b) medium performance for grades between 3.0 and 

3.9; c) high performance for scores greater than or equal to 4.0. 

The population consisted of 31 students in third grade in the morning session during the year 2022. 

Based on the grades obtained by the students at the end of the first academic period of the year, the 

group could be divided into three subgroups associated with the performance levels defined in the 

previous paragraph, where 42% of them show medium performance, followed by low performance and 

approximately one out of every five students shows high performance. 

 

Figure 1. Percentage distribution of students by academic performance.Once the members of each 

academic performance group were identified, they were informed that they would be part of an 

academic experiment that implemented two reinforcement strategies during the following three weeks, 

dedicating one hour each day to this activity. It was explained to them that one strategy consisted of the 

development of reinforcement workshops of additive and multiplicative operations with natural 

numbers (Method 1), while the second strategy was only mentioned to them; that it was a novel strategy 

associated with the game, but demanded a little more work (Method 2). 

Students voluntarily selected the methodology in they would like to develop. It is highlighted that 

students with extreme performance (High and Low) opted for Method 2, which they only knew was 

different from the traditional, in contrast to those with Medium performance who preferred the already 

known teaching method. Table 1 shows that 48% of the students selected the traditional reinforcement 

methodology, while the remaining 52% were inclined to Method 2. The inclination manifested by the 

students in the selection of the teaching methodology is consistent with Quintanilla (2020), who 

recognizes the role of the teacher in the teaching process together with the game as a motivating 

element: 

[...] it can be said that the teacher is the first to use novel strategies in the teaching of mathematics. 

Thus, the most appropriate methodology for teaching elementary school children is play. (p. 147) 

 

  

High
23%

Middle
42%

Poor
35%
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Table 1. Disaggregation of the population according to students' level of academic performance by 

methodology. 

Performanc

e 

Populatio

n 

Method 1 Method 

2 

High 7 2 5 

Medium 13 9 4 

Under 11 4 7 

Total 31 15 16 

 

Once the students defined each methodology, they executed them in separate classrooms. Both methods 

used cooperative work; that is, groups of three students were organized, guaranteeing (if possible) one 

student's participation in each performance per group. In method 1, three workshops were developed, 

distributed as follows: one only for addition with one and two digits, another for multiplication with 

one digit, and the last one for the resolution of arithmetic polynomials where operations were combined. 

 

Method 2 resorts to the application of three traditional board games known as the ladder, parquets and 

dominoes; in which some variants are incorporated to enhance mathematical competence in students. 

 

The staircase  

This game consists of the players starting from the same point to reach the goal, which is the position 

marked with the number 100. Along the way, the players have a series of options, among which are: to 

stay in the same position for one turn; to advance directly to 2, 4, 6 or 10 positions; to return to 3, 5, 7 

or 11 positions. In order to advance in the course, each participant must roll two dice (whose faces have 

between one and six points), and add the points of the top face obtained on each die to advance those 

positions starting from the player's current position. The game ends when the player reaches the finish 

line with the exact number of points. The game then includes a variant in which a third die is 

incorporated where half of its faces are marked with the addition sign and the other three faces with the 

multiplication sign; in this way the participants can apply the addition or multiplication operator 

between the points obtained. Finally, in case of being six or fewer points away from the goal, the player 

rolls a die leaving out the other two data (regular and operations). 

 

The stock exchanges 

It is a Colombian game derived from Spanish Parcheesi, in which between two and six people can play. 

Each player has four pieces with which he/she must go through the whole path consisting of 17 positions 

per color or pinto; that is to say, the board has a total of 103 positions that must be covered in their 

entirety to enter their zone of protection in which to crown each piece must additionally advance ten 

more positions. The game is played by throwing two dice with which the sum of their points on the 

upper face determines the number of positions to be covered. In order to start the base path, the player 

must first obtain the same number of points on both dice so that if it is one and six, all the chips are 

released, while if another pair of numbers different from these two options falls, a maximum of two 

chips are released. As in the ladder, a third die marked on equal sides with the addition and 

multiplication symbols is added so that players are expected to advance more quickly if the 

multiplication operator is obtained on the operator die. When the player is left with only one piece and 

needs six points or less to finish the game, he/she rolls only one die; otherwise, he/she plays with the 

three dice. 
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Dominoes.  

It is a game that uses rectangular chips divided on one side into two squares, each containing the same 

number of dots as a die, with the idea of aligning two sides with the same number of dots. The original 

game contains 28 counters, but the one used in this activity has 50 counters to ensure that each playing 

team has ten counters. Due to the objective pursued in this work, a variant was applied to the dominoes, 

which is why it has been called arithmetic dominoes. On one side, a natural number less than or equal 

to 100 was placed, while on the other half, arithmetic polynomials were proposed in which the 

operations of addition and multiplication were combined. The game starts with the team that selects the 

largest number on the face of the card; then, they place the first card, which the other teams must match 

by turning clockwise and matching the operation of a card with its respective answer on the face of 

another card. When a team has no matches, it must give up its turn and the team with no tiles or the 

least number of points wins in case the game is closed.  

Each competition group had a different leader each week who assumed direct participation in the game 

and had two advisors whose function was to support the realization of the operations; in each game, 

they had to register if they reached the answer through direct mental calculation or the realization of 

operations in a notebook. The games were organized sequentially according to their degree of difficulty, 

first being the Parcheesi, followed by the ladder and ending with the arithmetic dominoes, starting with 

two dice and then playing a game with the operations dice. Each time a team won, a point was added.   

At the end of the three weeks and without prior notice, all the students in the course were given a 

knowledge test containing ten items: 30% of additional exercises, 30% of multiplication exercises and 

the remaining 40% of arithmetic polynomials. For each participant, the time taken to solve the test, the 

method that predominated in the test, the score, the time taken to solve the test, the method used in the 

test, and the score were recorded, and obtained according to the number of correct answers and a 

question in which they had to score from zero to ten the level of pleasure they experienced during the 

three weeks of pedagogical intervention. 

Based on the above, it is recognized that this research adopts a quantitative approach at a descriptive 

correlational level (Hernández et al., 2018), where through the determination of some descriptive the 

research tried to demonstrate the benefits of the incorporation of these games as a didactic resource for 

reinforcement, through the monitoring of a field design. The SPSS v25 software was used for data 

processing. 

 

RESULTSTable 2 shows that there is a slight predominance of the male gender within the group of 

participants in the research, with a predominance of 8 years in a range of 7 to 9 years, which is 

evidence to recognize that there are no overage students in this group.Table 2. Cross-tabulation of age 

and gender of participants 

 

 Genre 
Total 

Age Female Male 

7 years 10% 6% 16% 

8 years 32% 39% 71% 

9 years 3% 10% 13% 

Total 45% 55% 100% 

 

This research starts from an academic motivation based on the Basic Standards of Competence for the 

area of Mathematics (Mineducación, 2006) in third grade, where the student is specifically expected to: 

a) solve and formulate problems in additive situations of composition and transformation; b) solve and 

formulate problems in situations of proportional variation; c) use diverse strategies of calculation and 

estimation to solve problems in additive and multiplicative situations.  
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Table 3 below shows the results obtained by each student according to the reinforcement methodology 

used. Table 3. Results derived from the application of the knowledge test. 

N° 

Method 1 Method 2 

Weathe

r 
Process Score Pleasure 

Weathe

r 
Method Score 

Pleasur

e 

1 33 Manual 0 3 22 Mental 7 7 

2 332 Manual 7 1 23 Mental 10 10 

3 34 Manual 7 7 24 Mental 10 10 

4 36 Manual 0 7 22 Manual 9 10 

5 39 Manual 0 2 17 Mental 8 7 

6 31 Manual 1 1 22 Mental 7 8 

7 34 Manual 6 5 18 Mental 10 9 

8 30 Manual 3 5 16 Mental 9 8 

9 37 Manual 6 2 28 Mental 6 10 

10 31 Manual 5 7 18 Manual 7 10 

11 30 Manual 3 4 22 Manual 6 9 

12 32 Manual 4 00 15 Mental 7 9 

13 35 Manual 7 2 25 Mental 5 9 

14 32 Manual 3 2 17 Mental 9 9 

15 37 Manual 7 3 27 Mental 8 9 

16  19 Manual 7 9 

 

Table 4 shows that the group of students under the intervention of Method 1 used the algorithmic 

process to obtain the solution to each situation. In contrast, the students under Method 2 preferred 

mental calculation as a solution alternative, without disregarding the fact that some preferred the 

algorithmic process.Table 4. Comparison of the predominant process used by the students to solve the 

exercises according to the methodology used. 

 

  

Process 

Total 
Algorithmi

c process 

Mental  

arithmetic 

Methodology 

used 

Traditional 48%   48% 

Traditional games 13% 39% 52% 

Total 61% 39% 100% 

 

Additionally, for each student, the time taken to solve the test was determined (they had a maximum of 

40 minutes), the score or grade obtained, together with the level of pleasure, liking or satisfaction 

experienced in the development of the pedagogical intervention. Finally, due to the quantitative nature 

of these parameters, a box-and-whisker plot was used to determine whether or not significant 

differences were observed in these values for each methodology used.   

Given that the box-and-whisker diagrams shown in Figure 2 do not overlap, it can be inferred that there 

are significant differences between the solution times required by the students in the knowledge test 
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according to the reinforcement methodology strategy employed; evidencing less solution time in the 

students who were under the methodology that employed traditional games as a didactic resource, with 

the recognition that the time employed by this group of students was more varied than that employed 

by the other group. 

 

 

Figure 2. Comparison of time spent according to preparation method. 

 

Analogous to what was mentioned in the previous figure, Figure 3 shows that there are no statistically 

significant differences between the scores obtained by the students based on the reinforcement method 

used, but despite this, the students who were under Method 2 showed less dispersion and better results 

in their test scores. 

 

 

Figure 3. Comparison of the rating achieved according to the method of preparation. 

 

Continuing with the comparison of the parameters obtained from the two methods used, it can be 

inferred that the students working under the methodology that used traditional games were more 

comfortable, satisfied, and happy compared to the students who worked under the reinforcement 
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process of the traditional model. 

 

Figure 4. Comparison of the level of satisfaction achieved by the method of preparation. 

 

Regarding the relationship that should exist between the school as a training center for children and 

play as a didactic resource, Nieto (1990) affirms that:  

 

The school must favor the elaboration of experiences and the transmission of knowledge, with the 

possibility of actively applying it. Thus, the ability to act means to solve present, future, real and 

imaginary situations, for which play is an ideal instrument (p. 114). 

 

The same author advances in her analysis by highlighting the typology of games, recognizing their 

contribution to the educational process. Although, in the case of this research, each of the games 

implemented is located within the category of rule games, characterized by being "proper to the world 

of logic and tend to focus on rational thinking" (Nieto, 1990, p. 115), then with the sessions developed 

the students were not only reinforcing the competences in arithmetic thinking but also contribute to the 

development of logical thinking, so essential in the solution of problems or situations in context. 

 

Then the teacher plays an essential role in the teaching process; it requires a teacher with different 

competencies than being a simple transmitter of information; it requires a teacher who assumes the 

challenge of becoming more competitive every day in his or her work role, as mentioned by Matos (as 

cited in Quintanilla, 2020): 

The teacher is a mediator, not in a declarative way; in fact, he/she must assume the challenge of being 

involved in the construction of knowledge in the classroom. Within the integrative pedagogical praxis, 

the teacher's role must be perceived as a promoter of learning, a motivator and a sensitive. (p. 146). 

 

In this same line of argument, Chacón & Fonseca (2017) recognize the importance of the proper choice 

of games that teachers take to the classroom since it must be a very delicate process since the games 

lead to 

 

Motivate the student with attractive and recreational situations; develop skills and abilities; invite and 
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inspire the student in the search for new paths; break with the routine of mechanical exercises; create 

in the student a positive attitude towards the rigor required by the new contents to be taught; review 

some mathematical procedures and use them in other situations; including students with different 

abilities in the teaching-learning process; develop positive habits and attitudes towards school work and 

stimulate individual qualities such as self-esteem, self-worth and confidence. (p. 15). 

 

Additionally, since the activities were developed in work groups, the benefits derived from 

collaborative work, as referred by Guerrero et al. (2018), can also be highlighted: 

 

[...] collaborative work as a didactic strategy contributes to the development of communicative and 

social interaction skills and competencies in students; they also maintain that the construction of 

knowledge is expanded to the extent that students have spaces to share ideas, experiences, sources of 

information and learning, mediated by social interaction and communication, fundamental aspects 

within the integral formation of the learner. (p. 962). 

 

The positive results of this pedagogical process give merit to the combination of several aspects, such 

as a didactic strategy that awakened the interest and motivation of the students, a work environment in 

which they supported each other, and a guiding teacher who motivated the students to work 

autonomously. 

 

CONCLUSIONS 

The traditional game as a strategy in mathematics teaching may be considered innovative for many 

teachers, but very few really take its importance and the time to execute it as a strategy that is not simply 

reactive but an element to teach. 

Creativity has great relevance in education since it has no limit when it is taught, the game potentiates 

creativity and in this way, students can learn in a meaningful way and their highly complex vision of 

mathematics can change from a playful look, without leaving, of course, the rigor that the area demands. 

In the same way, it is important to point out that playfulness in the teaching of different areas provides 

important insights into teacher training, from the use of manuals for traditional games as a learning 

strategy in the area of mathematics in elementary school, in which students' interest is awakened while 

concepts are reinforced. 
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