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ARTICLE INFO  ABSTRACT 
 
 

We seek to innovated the teaching and learning process of mathematics with a group of 
elementary school students from a rural population of Colombia, where the use of information 
and communications technology resources, as well as internet access in limited. As a strategy we 
implement microlearning so that children learn to solve arithmetic problems. The experience is 
descriptive with a non-probabilistic convenience sampling, developed from the creation and 
application of a virtual learning object whose pedagogical strategy was the use of microlearning. 
Emphasizing in the children, the development of office content, skill to interpret, know and solve 
mathematical problems from everyday situation to students. 
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INTRODUCTION 

We carried out a classroom proposal in 2019, under the Colombian 
educational model, where the results of external tests1 applied by the 
state, associated with the problem-solving component, in a state 
public educational establishment, characterized as rural, showed that 
the school population of fourth and fifth grade of primary school, they 
have difficulties understanding and solving mathematical problems. 
Particularly, because it is difficult for them to identify the data offered 
by the situation, recognize what it requires, what calculations must be 
performed to solve it, validate if the response obtained meets the 
conditions proposed in the problem. Faced with this situation, the 
group of teachers who teach mathematics, concerned about the low 
academic results in this subject, applied the proposal in 2019 and in 
2020 it was extended to other grades due to the benefits found since 
80% of the classes were remote, given that the students were away 
due to the confinement decreed by the state, in the presence of the 
COVID19 pandemic.  
 
 

                                                 
1SABER tests administered by the Ministry of National Education and applied 
by the Colombian Institute for the Promotion of Higher Education (ICFES). 

 
 
 
 
The results found in the population were outstanding, they allow us 
teachers to identify elements that are feasible to extend to other levels 
of basic education and why not to other subjects.  Learning to solve 
mathematical problems requires children to carry out relationships as 
far as possible, create abstract meanings, encode and decode symbols, 
elements that make it clear that focusing on a single cause that makes 
resolution difficult is a mistake. For this reason, we seek to specify 
the learning difficulties in this population. We review how children's 
mathematical thinking develops, since we assume that learning 
difficulties arise in this evolutionary process. For this reason, we 
consider problem solving as a fundamental axis for the teaching and 
learning processes of arithmetic, understanding operations as one 
more component of solving them. We analyse the problem situations 
that students face in their daily lives, as well as the counting strategies 
they use to solve them. With the development of this work we seek to 
offer an action proposal for teachers interested in strengthening their 
educational practices from the implementation of microlearning2 as a 
pedagogical strategy since in recent decades technology has become a 
tool that allows to strengthen these learning considering that By itself 
it does not create, or store, or disseminate knowledge and therefore it 
is not used to make any management of it, if factors related to people 

                                                 
2 Microlearning: a strategy that bases learning on micro-content (micro-
media). 
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and the interactions that occur between them are not taken into 
account (Mateus-Nieves & Moreno, 2021). We recognize that the 
learning of mathematics supposes, together with reading and writing, 
one of the fundamental learnings of elementary education, given the 
instrumental nature of these contents. 
 

Theoretical Framework and Methodology: Theoretically, this work 
is centred on three elements: 1) The Theory of Instrumental Genesis 
by Rabardel and Verillon, (1995). 2) Virtual Adaptive Learning 
Environments. 3) Solving mathematical problems of an arithmetic 
type (Echenique, 2006). 
 

Instrumental Genesis Theory: Verillon and Rabardel (1995) define 
the use of mediating instruments in the construction of mental 
processes with the use of technology by considering two fundamental 
aspects: Artefact: This refers to all objects of the material culture to 
which the subject has access during his or her development. 
Instrument: It is a psychological construct that is generated through 
the manipulation of the artefact. Verillon and Rabardel (1995) state 
that: 
 

The point is that the instrument does not exist in itself, a machine or a 
technical system does not immediately constitute a tool for the 
subject. Thus, an instrument results from the establishment, by the 
subject, of an instrumental relationship with the artefact, whether 
material or not, produced by others or by himself (p. 84). Instrumental 
genesis refers to a progressive construction of the use of an artefact 
by an actor, for a purpose in a specific environment (Trouche, 2004). 
While the use of new technologies is proposed to assist in the learning 
of mathematics (Flecknoe, 2002; Harris, 2002). Rabardel (1995) 
proposes an approach in which the genesis of the instrument by the 
subject is described, and highlights the importance of human 
performance that constructs an instrument through cognitive 
structures. Hence, instrumental genesis is concerned with two 
dimensions: instrumentalization and instrumentation. These are 
configured in the interaction between the subject and an artefact, the 
latter being understood as anything that can be used and that has been 
elaborated in order to be inscribed in intentional activities. In 
instrumentalization, the evolution, selection and functions of the 
artefact are studied, giving it characteristics by means of tasks and 
schemas. 
 

The instrumentalization of the artefact occurs when it is endowed 
with potentialities and transformed for specific applications (Artigue, 
2002). Trouche (2004) defines it as a process of differentiation of the 
artefact itself that can go through different stages: discovery, 
personalisation and transformation. Instrumentation, on the other 
hand, analyses the evolution of the schemes of use and their 
functioning in order to understand the limitations and potentialities of 
the instrument; Trouche (2004) defines it as the process where the 
instrument affects the subject; that is, it allows the subject to develop 
his activity and to elaborate schemes of instrumented action that 
allow him to construct mathematical knowledge. Artigue (2002) 
defines it as an action directed towards the subject, each time leading 
to the development or appropriation of schemes of instrumented 
action that are oriented towards the understanding of the potential and 
limitations of the artefact, for optimal development in the solution of 
a specific task. A tool is conceived as a mixed entity that comprises 
both the subject and the artefact, through two components, an 
artefactual one that is directly identified with the artefact or part of it, 
and a cognitive one, which corresponds to the techniques and mental 
schemas that the subject develops and applies while using the artefact. 
(Pérez, 2014, p. 4).Trouche & Drijvers (2014) state that the role of the 
teacher is central in the use of different instruments; this must be 
planned and coordinated, ensuring that the purpose of their inclusion 
in the mathematics classroom can be achieved. It requires the teacher 
to guide the student with pre-planned activities and make changes 
according to the situation, allowing the student to experience the 
processes of instrumental genesis. 
 
Adaptive Virtual Learning Environments: Technological advances 
have facilitated access to interpersonal communication and the 
dissemination of all kinds of information; but it has made it difficult 

to elucidate the relevant information for the action that generates 
knowledge. This allows us to infer that we are in the era of 
knowledge and, at the same time, of infoxication3. We emphasise that 
technology should always be considered a means and not a final 
objective, hence, the didactic aspects based on technological tools are 
materialised in alternative training models, such as eLearning with 
wide dissemination, for example: MOOCs (Massive Open Online 
Courses), which are a flexible learning modality "participants can 
access from anywhere, at any time, and advance at their own pace". 
Mateus-Nieves & Moreno (2021) indicates that information and 
communication platforms and technologies must meet the following 
criteria linked to the SCORM4 standard: 1) Interoperability, offering 
the ability to display content regardless of who and how it was 
created. Produce content independently of the platform on which it 
will be incorporated. 2) Reusability, focused on reducing production 
times and increasing content quality. 3) Traceability. Ability to record 
and track each user and the content they access. 4) Accessibility, the 
necessary content is available at all times and can be accessed from 
anywhere through the available devices. 5) Resilience. Principle 
aimed at preventing technological obsolescence of content and 
standards. In other words, adaptability. 6) Scalability. The possibility 
of systematically growing in terms of content, materials, functionality 
and users. In relation to the contents, it states that these must have at 
least the following characteristics: 1) Quality of the learning objects, 
2) Relevance. The appropriateness of the contents and their 
suitability. 3) User-orientation. Satisfaction of the requirements, 
expectations and needs of the users. Relating user with (managers, 
staff, teachers) and external (learners, society in general). 
 
Against this background, we assume Mason, Weller and Pegler's 
(2003, p. 56) definition of a virtual learning object (VLO) as: "a 
digital piece of learning material that addresses a clearly identifiable 
topic and has the potential to be reused in different contexts". 
Therefore, we include in the definition the medium of dissemination, 
i.e., that the learning object can be disseminated through multiple 
media: computers, tablets, televisions and/or smartphones. Given that, 
with the massification of mobile technologies, virtual objects have 
been adapting towards short but concrete fragments that are capable 
of explaining a concept in its entirety; Arshavskiy (2019) defines it as 
microlearning.  Table 1 shows some advantages of using 
microlearning. 
 
Troubleshooting: Santos (1996) indicates that a problem is in general 
terms a task that contains the following components: a) The existence 
of an interest. That is, when a person or a group of people wants or 
needs to find a solution. b) The non-existence of an immediate 
solution: This means that there is no procedure or rule that guarantees 
the complete solution of the task. For example, the direct application 
of an algorithm or set of rules is not sufficient to determine the 
solution. c) The presence of different solution paths or methods 
(concrete, pictorial, schematic, symbolic, etc.). Here we also consider 
the possibility that the problem may have more than one solution. d) 
The attention of the person or group of individuals to perform a set of 
actions aimed at solving the task. In other words, a problem is a 
problem until an interest is recognised and specific actions are taken 
to try to solve it. 
 
Types of arithmetic problems:  Echenique (2006) classifies them into 
first, second and third level problems. First-level problems, also 
known as one-step problems, require the application of a single 
operation for their resolution. He classifies them into additive-
subtractive and multiplication-division problems or situations. Second 
level problems or combined problems, for their resolution it is 
necessary to perform several operations (two or more) in a certain 

                                                 
3Term coined by Alfons Cornella in 1996. It consists of delimiting the 
situation of information overload in which there is more information to 
process than it is humanly possible to deal with, and, as a consequence, 
anxiety arises. 
4SCORM (Sharable Content Object Reference Model). It includes a set of 
standards and specifications that enable the creation of structured learning 
objects, with the fundamental objectives of facilitating the portability, sharing 
and reuse of learning content. 
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order. They are more complex than those of the first level as they 
involve establishing more complex relationships between the data 
provided by the statement. Third level problems are those in which 
the data in the statement are given in the form of decimal, fractional 
or percentage numbers. In this paper we only consider first and 
second level arithmetic problems given the level of schooling attained 
by the children. 

METHODOLOGY 

The experience is approached from the qualitative approach, using 
action research as "a form of enquiry carried out by teachers to 
improve their teaching actions and which makes it possible to review 
their practice in the light of evidence obtained" Latorre (2003, p. 5). 
The population of this research belongs to a rural municipality in the 
department of Cundinamarca in Colombia. The experience was 
initially focused on the sample, 15 students, 5 of whom are in 4th 
grade and 10 in 5th grade of primary school at the central 
headquarters (February and March 2020). After 27 March, when the 
national government decreed a pandemic lockdown, we were obliged 
to extend the sample to the population. The experience was carried 
out in three stages: 1) Exploration and analysis of infrastructure: we 
determined the possibilities and limitations of implementing a digital 
school environment in the institution. We characterised the sample in 
terms of digital competences and defined the necessary human and 
technological resources compared to the infrastructure offered by the 
school. 2) Intervention: we designed and implemented educational 
software on the Flash platform in Action Scrip 2.0 programming 
language.  3) We evaluated the experience. 
 
The first moment of exploration, we designed two instruments: A 
practical workshop that sought to determine whether the students had 
any training in digital competences or digital literacy5. And a 
diagnostic test with mathematical problems related to their rural 
context, in order to determine the level of competences that the 
children possess when using their mathematical knowledge in 
problem situations. Both the workshop and the diagnostic test were 
applied in written form to the population (two groups of fourth and 
fifth grades of primary school, equivalent to 50 students, whose ages 
range from 8 to 12 years old). The second stage of the intervention 
was divided into three stages. Based on the results of the first stage, 
we designed an VLO with educational software (on the Flash 
platform in Action Scrip 2.0 programming language), based on the 
solution of arithmetic problems, using microlearning as a strategy. 
The educational software has micro-activities for students to solve 
mathematical problems related to the rural context in which they live. 
We guide children to apply basic arithmetic operations in various 
scenarios known to them, aided by multimedia elements such as 
images, graphics, sounds, micro videos, micro activities and video 
tutorials, seeking to be a support in improving the mathematical skills 
of children. In the second stage, we carried out a literacy training for 
the sample that allowed us to improve the children's digital skills, use 
of the computer and some applications of educational software6. In 
the third stage, we designed and applied a didactic sequence of 
activities (VLO) with educational software) that involved the use of 
level 1 and 2 mathematical problems. This stage was initially 
developed using paper and pencil, appealing to the strategies and 
heuristics of each student, with the support of the research team.  
We then developed it using the educational software designed, so that 
the students discovered its usefulness and the benefits it offers. We 
allowed them to manipulate it, to get to know it until it became a 

                                                 
5 Digital competence is understood to mean that the student knows and 
manages hardware and software. And digital literacy is the process of 
developing basic skills for the use of ICT, particularly in relation to the use of 
a computer and Internet browsing (Ministry of Information and 
Communication Technologies, 2015). 
6Marqués (2015) refers to educational software as computer programs created 
for the specific purpose of being used as a didactic medium, i.e., to facilitate 
teaching and learning processes. 

 

learning tool throughout the work sessions. Here the artefact was 
already an instrument for the students because it helped them to 
confront and solve everyday problem situations in their environment. 
We wanted the students to identify instrumentalization as the process 
of going through different stages: discovery, personalisation and 
transformation of the artefact into a tool. The third stage was the 
collection of information. We systematised the data from the 
population characterisation surveys (entry, diagnostic test and 
process-output evaluation test), field diaries, operation sheets where 
the students developed their exercises and the answers saved in the 
software. The results of the intervention were analysed by means of 
matrices that made it possible to triangulate the information and show 
the results of the research process. It is important to note that in order 
to organise the information it was necessary to quantify through 
indicators the level of use or application of the elements contained in 
the checklists, both in terms of the steps to solve the problems and the 
activities aimed at checking whether the software could be considered 
a learning tool. 
 
For the entry and exit tests, we used the same questions. For the input 
test, we first did it with paper and pencil, given that the population is 
rural and during the month of April there were no cases of COVID19 
in the municipality, which allowed us to summon the children to the 
institution to apply it. This allowed us to summon the children to the 
institution to apply it, while the exit survey was carried out remotely, 
directly in the software. This helped to organise the information by 
categories, allowing us to reflect on how the students progressed 
during each of the situations presented, so that when errors or 
difficulties were encountered, feedback was provided in order to 
solve them. Regarding the evaluation of the impact of the educational 
software: we measured the instrumentation, analysing with the 
children the evolution of the use and functioning schemes, seeking to 
understand the limitations and potential of the instrument (educational 
software). At this point, we assessed the impact of the software in 
terms of the development of mathematical competencies achieved by 
the students, linked to the solution of mathematical problems and the 
handling and use of the educational tool. 

EXPERIENCE'S DESCRIPTION AND 

RESULTS 

The first stage of exploration allowed us to characterise the 
population, which belongs to farming families whose occupation is 
the household, agriculture and trade in the products they grow. As for 
the level of academic education, only 46% managed to finish primary 
school; of these, 30% completed secondary school. The children have 
studied their entire primary education in this school. In addition, we 
found that 80% of the population reported having access to a 
smartphone at home, either because it belongs to their parents or a 
close relative. Of that 80%, only 35% have a data plan that allows 
them to access the internet at any time. This led us to select a sample 
of students who could access the internet from a device, computer, 
tablet, smartphone (15 in total), with the aim that, at some point 
during the day, they could contact those children who did not have it 
and share "class time", develop the proposed activities while they are 
not at school, because when they are in the rural institution, they have 
access to the internet from computers provided by the municipality. 
Our interest was that everyone should have internet connectivity 24 
hours a day, 7 days a week. Of the 15 students, 6 are twelve years old, 
are in grade 5 and have repeated a school grade with poor academic 
performance as a cause. Although the population reported having 
access to smartphones, digital illiteracy was perceived in all of the 
children, due to economic difficulties that do not allow them to have 
access to computers, laptops or tablets at home. The only access they 
reported having to these devices was during their time at school. The 
young age of the children means that they are not interested in the 
massive use of these resources; however, they show interest in them, 
but not as a necessary and fundamental tool for their learning process. 
Smartphone use is limited to calls and the use of two social networks 
(WhatsApp and Facebook). We conducted training on the use and 
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management of hardware and software, seeking to develop digital 
skills. We showed them the usefulness of smartphones as a mobile 
device "artefact" that can become a tool for solving specific problems 
in their environment. Figure 1 shows the VLO interface that they had 
to download to their devices via the internet.  
 

 
Source: Own creation 
 

Figure 1. Interface of the educational software (VLO) 
 

On the right side of Figure 1 we can see six components in which the 
software incorporates micro modules (concepts, problem types, 
videos, solved problems of level 1, 2 respectively, and an evaluation). 
Each of these components has specific micro problem situations of 
arithmetic type; each module has a type of problem and within each 
type of problem there are different specific didactic situations with 
contextual problems to the students' environment. We emphasise that 
in each problem situation there is a help icon that allows the student 
to explore or demonstrate different strategies for its solution. At the 
request of the students, we included the multiplication tables as an 
extra element of help, given that for their age and grade level, there 
are still failures in the learning and use of these tables; in the same 
way, we inserted an algorithm as a "simple calculator" that helps them 
to carry out and validate mathematical calculations quickly, using the 
four basic operations. Microlearning was implemented for the type of 
exercises proposed and the way we taught them to identify what type 
of problem (1 or 2) they were presented with. We emphasised that the 
child should identify the data the problem provides, the question to be 
solved and the operation to be applied. We built in the VPA a bank of 
problems that are randomly displayed when the student clicks on the 
icon "level 1 problems" located at the top right of the screen. Figure 2 
shows the interface of one of these problems. 
 

 
Source: Own creation 
 

Figure 2. Interface of the level 1 problem bank 
 

In Figure 2 we observe four components on the left side of the screen 
(concept, example, video, problems) that allow the student to navigate 
through the VLO in such a way that if he has forgotten a concept 
explained in the initial part, he can review it, if he wishes to review 
the example step by step, he can do so; watch the micro video where 
he is offered general heuristic strategies useful for solving this type of 
problem by clicking on the help button located at the bottom with a 
question mark, or if he has already solved the proposed problem go to 
the problem bank to solve others. There are also two components 
aligned horizontally at the bottom of the screen (a blue button that 
changes to red when the mouse pointer passes over it, which allows 
you to validate whether the answer typed by him is correct, or if not, 

you have the option to use the algorithm that serves as a "calculator". 
The other button with the image of a leprechaun's house (when 
clicked, students return to the main screen of the software); elements 
that allow the student to clarify doubts and in case the answer typed is 
incorrect, return to the proposed problem situation, to review the 
components and/or help calculations vertically aligned on the left side 
of the screen. Figure 3 shows the VLO interface with an example 
similar to the previous one, but with level 2 problems. In this type of 
problem, it was necessary to involve a step-by-step explanation of 
how to perform this type of problem, identifying when and how to 
apply one operation before the other, for example when addition and 
multiplication are involved. These aids were placed in the level two 
problems becauseduring the process it became evident that the 
students had procedural difficulties in: subtraction by lending, 
application of the distributive property and in the correct application 
of the multiplication algorithm.  
 

 
Source: Own creation  
 

Figure 3. Images of the software's graphical interface 
 (level 2 problem bank) 

 

 
    Source: Own creation  

 

Figure 4. Picture of some children working on the platform 
 

 
Source: Own creation  
 

Figure 5. Production of student E14, taken from field notes, 
October 9, 2020 

 
Within the design of the software, the students have the facility to 
enter a help module where, through a micro video tutorial, it is 
explained to them what elements must be taken into account to solve 
the proposed problem situation, as well as what operations they can 
perform depending on the vocabulary or key words within the 
problem. As we progressed in the use of the software, we could 
observe that the students were already using this tool very little, 
which allowed us to infer that they recognise and apply several 
similar strategies or heuristics to reach a correct answer to the 
solution.  
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For the question bank, we considered problems of the type change-
join and change-separate, "involving addition or subtraction 
respectively". Combination problems where they had to consider the 
integration of quantities to find totals "such as number of hens and 
roosters in a pen". Comparison-type problems where they had to 
indicate which represented more quantity, which was taller than; 
which is bigger than "e.g., situations where they were asked to 
measure the height of a carrot plant compared to the height of a corn 
plant". Matching problems by adding "e.g., on their parents' farm 
there are 3 bulls, the number of cows is twice the number of bulls plus 
2, how many bulls should be brought to the farm so that there are the 
same number of bulls and cows? Equalising problems by removing 
"e.g.: in a farmyard there are 14 laying hens, Maria the owner of the 
farmyard lends her neighbour Helena two hens for 4 days. We know 
that each hen lays one egg every day, how many eggs has Maria 
collected at the end of the 4 days? Among others. 

CONCLUSION 

We present conclusions in two directions: the first integrating the 
theory of instrumental genesis with Adaptive Virtual Learning 
Environments. The second is related to problem solving with an 
emphasis on the development of competences in children. 
 
In relation to the integration between the theory of instrumental 
genesis and Adaptive Virtual Learning Environments (AVL). We 
highlight the gradual development of office contents, as well as the 
use of tools: recognition of help elements, navigability buttons from 
one scene to another, complementary activities, screen capturing, file 
attachments, use of digital boards, improvement in reading 
comprehension, skills to find strategies to solve the proposed 
problems. We highlight the qualification that the students achieved in 
the creation of content, which allows us to infer that microlearning 
can be used as an application in which the teacher determines which 
learning units to deliver, when, where, and in which the student 
decides when and how to access the learning resources. Figure 4 
shows some of the children in the sample working on the platform 
during short stays at the school. We can see that the students went 
from using the educational software as a learning tool 
(instrumentalization) through the recognition of the graphic interface, 
the identification of icons and instructions, to using the software as a 
learning tool (instrumentation) through interaction with it, 
investigating its utilities that would allow them to improve their 
mathematical reasoning and heuristics by navigating through each of 
the didactic situations presented there. This indicates that in the 
course of the activities proposed, the children managed to internalise 
the software tools and use them for a purpose other than their simple 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
use, for example, student E3 mentioned: "I taught my dad to use the 
programme's calculator on Sunday when we went down to the market 
in town" in this case they used the software from their Smartphone as 
a tool to solve everyday problems in their work. Frequent use of the 
educational software "instrumentation" allowed the children, who at 
the beginning of the process showed apathy towards learning 
mathematics, to show a different attitude at the end of the process. 
The learning and understanding of office automation tools enabled 
them to develop competences for interpreting, representing, 
formulating and executing problem situations, but the competence to 
reason and argue was weak. In this aspect, we noticed that the young 
age of most of the students in the sample did not allow them to 
express, and in some cases to understand, a technical vocabulary 
appropriate to the level of the problems they were presented with. 
Here it was necessary to remind them of the importance of using the 
dictionary to find out the meaning of terms such as "double, the third, 
triple, among others". In figure 5 we share the production of student 
E14 where he formulates a problem situation, but his reasoning and 
argumentation are weak, a subject to be dealt with in another paper: 
At the end of the intervention, we noticed that in terms of Trouche 
(2004) instrumentalization as a process of differentiation of the 
artefact itself allowed the children to discover, personalise and 
transform their environment, to the point that the population (children 
and parents) requested that the training in the use of the interactive 
software be extended to all the students, given that they observed in 
the children with whom they developed this work, The development 
of skills and competencies in the use of electronic devices to learn 
mathematics motivated these researchers to extend this experience for 
the next year, with the prior consent of the institution's administration, 
despite the connectivity difficulties that most of them have while they 
are not at school: evolution of the schemes of use and operation to 
understand the limitations and potential of the instrument". The 
development of this work evidenced pleasure and interest in the use 
of the software as a useful tool that invites them to think and reason 
mathematically. Among the many current platforms for creating 
MOOCs, we chose Flash ActionScrip 2.0 because it allows the 
integration of multimedia elements that make the user interface user-
friendly, especially for children, without neglecting the SCORM 
standards. This process of developing the software from contextual 
knowledge makes it easier to use, as it has a clear intention towards 
the user. It also allows the teacher to make modifications according to 
the subject matter and level of difficulty required. It is important to 
emphasise that care must be taken in its design, as its navigability 
must be intuitive, it must generate interest and not lead to confusion 
in its use. Care should be taken not to saturate the software scenes 
with images or content, so that the child can gradually approach the 
software and turn it into a learning tool. Moving from the artefact to 
the tool. From the instrumentalization of the artefact to the 

Table 1. Advantages of using microlearning 
Advantages  Description 
Facilitates training Small information pills or short videos greatly increase the attention and interest of the students, more 

so than traditional written methods. 
written methods. 

Increased knowledge 
retention 

Thanks to the new training techniques and resources applied with microlearning, the learner remains 
more attentive and incorporates knowledge more quickly. 

Just on time Training can be accessed at any time. In this way, the learning needs of students can be met, avoiding 
the time constraints of face-to-face training courses. 

Accessible on 
multiple devices 

A plus of microlearning is that it can be designed in such a way that it can be viewed on multiple 
mobile devices such as tablets, computers... etc. 

Saving time in training Students spend less time in the learning process than in a face-to-face course. The contents of a 
microlearning course are short and concise, occupying the learner only a few minutes a day. This 
formula is considered a breakthrough for learners who want to have knowledge quickly and not take a 
long time to acquire it. 

Motivator Microlearning courses are divided into different phases or modules that have to be passed in order to 
complete the course. By progressively passing these modules, the student is self-motivated not to leave 
the course and to finish it. This gets them hooked in such a way that they enjoy the process and 
encourages them to continue learning, and even encourages them to continue learning, even 
encouraging them to take new courses. 

          Source: (Mateus-Nieves, et al., p. 44987) 

 

46160                                    International Journal of Development Research, Vol. 11, Issue, 04, pp. 46156-46162, April, 2021 

 



instrumentation of the artefact. In relation to problem solving: Using 
the mathematical problem-solving strategy proposed by Echenique 
(2006) to teach mathematics or to reinforce concepts made it possible 
to identify that the problem statements were related to the children's 
immediate context. It showed the importance of mathematics in its 
double vision: as a science and as a useful tool in everyday life. The 
teaching of mathematics through problem solving under the 
microlearning strategy allowed for greater possibilities of 
appropriation of both concepts and processes that bring this science 
closer to the immediate reality of the student, "problems are used as 
vehicles at the service of other curricular objectives" (Vilanova, 2001, 
p.15), Therefore, we consider it important that primary school 
teachers not only focus their work on the presentation of 
mathematical algorithms, sometimes without a real context for the 
student, but that they can give them real meaning from the approach 
of situations specific to the school environment where they work, 
seeking to integrate ICTs as useful tools in the process.We found that 
the use of software, from the microlearning approach, helps in the 
formation of strategies or heuristics in the solution of arithmetic 
mathematical problems, allowing the student to develop interpretative 
and procedural skills to address a variety of arithmetic problems 
related to the student's immediate context, complementing previous 
knowledge and achieving a horizontal mathematics, i.e., translating 
from the real world to the mathematical world. 
 
Difficulties encountered in this classroom experience: The fact that 
they belong to a rural population offers many difficulties for the 
educational community, given that their parents have to move from 
one municipality to another to harvest crops, a fact that motivates the 
students to move from one institution to another, thus generating the 
progressive development of the advanced processes. Other children 
are left in the midst of a conceptual chaos that motivates them to drop 
out of school because they feel that they are lagging behind in the 
processes and are not keeping pace with their classmates. Here, we 
saw another problem: the extra age for the primary grades. We saw 9-
year-olds sharing classrooms with 11- or 12-year-olds, a situation that 
demotivates older children in comparison with their peers. We found 
that most of the support for academic homework is provided by the 
mother and siblings; 21% of the sample had no one at home to help 
them with homework or schoolwork. As an additional element, we 
found that more than half of the population does not have computers, 
tablets or smartphones at home to do homework or for entertainment 
activities; they only have access to them at school or in an internet 
café. What we found to be positive is that at least in the sample, one 
person in the family has a Smartphone with internet access according 
to a contracted data plan, which motivated us, according to the 
requests made by the parents themselves, to invite them to a 
workshop for parents, tell them about the project developed, we 
sought to integrate their children in the management and use of 
educational software, we guided them to download the software and 
allow the children to develop the experience from their Smartphone. 
We found that at the end, not only the students had access and use of 
the software, but their parents and siblings also made use of it because 
they considered it a novel and useful tool for their daily lives. Among 
the obstacles identified is dyscalculia, a learning difficulty that affects 
the understanding of mathematical calculations, making it difficult for 
them to interpret the situations presented. We were able to identify 
verbal dyscalculia, understood as difficulty in naming numbers and 
quantities, use of terms and the relationships between them, 
particularly when they are related to multiplication or division. In 
some children we identified graphic and lexical dyscalculia, 
understood as difficulty in writing and reading mathematical symbols, 

including ≠, ÷, ∉. In some children we found evidence of operational 
dyscalculia, given that they alter the execution of operations and 
numerical calculations. Aspects to be considered in another classroom 
experience. We note that the structuring of the mathematical 
experience must be considered as a fundamental element given that 
pupils support some knowledge over others, so that, if there are still 
competencies to be assimilated, subsequent learning will be extra 
difficult. We recommend that primary school teachers recognise that 
difficulties in problem solving are the classic obstacle to learning 
mathematics. We show that this impediment is directly related to 

reading comprehension, since the interpretation of the problem 
requires a series of linguistic skills to assimilate concepts and 
processes such as the application of rules or translation from one 
language to another. An aspect to be considered by teachers in the 
planning of their academic activities, hence we share the position of 
Mateus-Nieves & Devia (2021), who propose that the work of 
teachers should be mediated by a strong, organized, structured and 
concrete disciplinary component in which the Didactic Content 
Knowledge (Shulman, 1993), plays a fundamental role, which aims to 
integrate a clear and solid mathematical theoretical component with a 
digital tool that supports student learning. 
 
Data Availability Statement 
 
The data supporting this study will be made available by the 
corresponding author 1, upon reasonable request. 
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