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The integration of ICT in education entails several 
challenges: the first, to diagnose, at a global level, 
how this process is being carried out in different 
educational fields. Likewise, another challenge is to 
analyze what has really been the impact that this 
integration has had on improving educational quality 
in Colombia. It is assumed that ICT applied to 
education generates successful paths to promote both 
teaching and learning. However, it is necessary to 
enter the fields of education to corroborate if the 
previous statement is valid. A third challenge would 
be to analyze the effect of ICT on the efficiency of 
educational institutions. In this sense, it is not only 
necessary to determine the ICT integration process, 
but also to determine how the same institutions 
assume responsibility for the digital transformation of 
education. Another challenge is to validate, experien-
ces carried out using ICT to improve learning proces-
ses. Finally, another of the challenges that can be 
highlighted, and is the most relevant, is the need to 
assume an ethical stance regarding the management 
of ICT in education. This book covers each of the 
challenges with the aim of promoting the processes of 
innovation and digital transformation of education 
from a scientific, critical, and above all, ethical pers-
pective.
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Chapter 4

ICTs and their impact on secondary education schools: 
Case studies in Bogotá and Cundinamarca

Irma Amalia Molina Bernal1; Brayan Martínez Molina2

Abstract
The following chapter presents the results of the ethnographic study 
in the research project called “Incidence of ICTs in the improvement 
of the Saber 11: an analysis based on the TPACK model”, developed 
between the ICFES and the Sergio Arboleda University (Bogotá).

The study’s objective was to learn about the pedagogical practices and 
teaching styles of teachers, the integration of ICTS into didactics, and 
the behavior of students in grades 10 and 11. The methodology was 
ethnographic, for which seven (7) secondary education institutions 
from the colleges of Bogotá and Cundinamarca were selected. Two 
teachers from each institution were selected, one with several years of 
experience and one with less. A discussion group was also carried out 
for each establishment, with students of these two teachers.

1 Doctor Honoris Causa in Education; Master in Teaching and University 
Research; Medal for the Master in Education; Specialist in Social 
Management of Education, in Human Resources Management and in 
University Teaching Educational Administrator and Educator in Pre-
school. Par Evaluadora Colciencias and national and international speaker. 
Currently Director of Research at the Sergio Arboleda University School 
of Education. E-mail: Irma.molina@usa.edu.co 

2 Student of the School of Philosophy and Humanities. He finished his 
studies in Philosophy and Bachelor in Philosophy and Humanities 
-dependent degree-, and belongs to the INVEDUSA (Educational 
Research Universidad Sergio Arboleda) research team. 

E-mail: brayanm9511@gmail.com 
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The results confirm the importance of training in ICTs and that they have an 
impact on teaching practices, which are at the same time related to training and 
the proper integration of ICTs.

Keywords
ICTs, teaching-learning impact, media education, pedagogical practices

Introduction
Investigating about ICTs and their impacts on the Saber 11 tests and 

teaching practices leads to analyzing research, studies, and cases that ac-
count for how ICT-mediated teaching-learning processes are being carried 
out in high schools.

The integration of ICTs in the educational field has become a constant 
concern in recent years. As it is clear and obvious, education is taking part 
in the era of ICTs. Gamification, blended learning, virtual environments, 
and MOOCs are some examples. Contemporary teaching cannot be thou-
ght of without the incorporation of new technologies, as shown by various 
studies (Başak & Ayvaci, 2017; Liestol, Doksrod, Ledas & Rasmussen, 
2012; Melo, Chávez, Indacochea & Núñez, 2017).

The integration of ICTs goes beyond the mere implementation of isola-
ted techniques since it implies didactic constructions and developments in 
favor of learning processes, which forces teachers to be updated and trained 
according to the needs of the environments. These dynamics will allow 
students to energize their learning and generate vigorous transformations 
for education (Hernandez, 2017).

When asking if the integration of ICTs has transformed teaching prac-
tices, Cortés, Vargas & Neira (2017) found that their incorporation has 
been a challenge since it implies updating and learning to use these tools. 
Others affirmed that continuous use would be essential and that the inte-
gration of ICTs allows greater participation among students and, in any 
case, benefits them more as it involves collaborative work.

Therefore, secondary education institutions must meet these challenges 
with comprehensive and transversal training plans, both for teachers and 
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students, since the processes must include feedback dynamics to ensure the 
proper management of technological tools, which could be a valuable way 
to improve learning.

Thus, education has not been an isolated research topic. On the con-
trary, it is an aspect of great relevance for an inquiry which has allowed 
the appropriation of different teaching methods and projects in favor of 
its continuous improvement. In addition to this, the importance of the in-
clusion of technologies and their management demands training, dynamic 
and active processes in which technologies are included but which, at the 
same time, should be guaranteed the required management. In this sense, 
it is appropriate to investigate the impact of ICTs on teaching practices of 
secondary education in Bogotá and Cundinamarca?

State of the art
When reviewing the impact of ICTs on teachers’ practices of grades 

10 and 11, as well as the contexts and experiences where they have been 
developed, both national and international studies are found. These studies 
range from diagnoses of the use of ICTs in government schools, the in-
tegration of ICTs as a means of teaching foreign languages, and research 
evaluating ICTs in rural learning environments.

On the other hand, other researches related to the importance of using 
ICTs as learning tools in elementary and middle school are highlighted as 
well as the importance of integrating ICTs in secondary education and the 
use of technologies.

Likewise, a study on the planning and incorporation of graduates for 
teachers’ training in the pedagogical use of ICTs and the implementa-
tion of devices and digital material as a means of communication between 
teacher-student stands out.

It was essential to review these studies so that the experiences and 
fieldwork addressed were allowed to explore and contribute to the present 
study’s consolidation.
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National context
From the analysis presented by Castellar (2011), the importance of 

using ICTs and their potential once integrated into the classroom to favor 
learning processes was observed. For this study, a survey y was prepared 
and applied to 312 students from secondary government institutions of the 
Soledad Atlántico Municipality.

The instrument was composed of seven questions, both open and clo-
sed, which aimed to establish an overview of the potential perceived by the 
students through two items: the first linked the benefits and usefulness of 
ICTs in their training, while the second was associated with the skills that 
can be improved through the integration of ICTs.

However, according to the results presented, it can be observed that 
students demand change in the teaching-learning processes since, as de-
monstrated in the results, the arrival of technology demands to break the 
distance between traditional ways and the inclusion of technology. Si-
multaneously, Castellar mentions the teacher’s importance as a guide and 
counselor of the student, since the integration of ICTs, due to inexperien-
ces, can be difficult.

In another study by Cuadros, Valencia & Valencia (2012), technolo-
gies are considered tools that improve the quality of socialization and, of 
course, the teaching-learning processes. The authors focus on the fact that 
ICTs, as tools, favor all areas of people’speople’s activity, so it becomes es-
sential for education to have access to various resources.

Likewise, to strengthen social relations, a series of obstacles were evi-
dent in the rural context, among which physical and digital resources were 
detected, as well as the need to train people in these areas on issues that are 
consistent with their context’scontext’s needs and the necessary resources 
that favor the processes and the application of the theory.

It is also mentioned that, without overcoming these difficulties and 
covering the needs of rural areas, spaces that include ICTs cannot be crea-
ted to be able to educate the rural community in terms of technology. This 
is because inequality in access to knowledge and information generates a 
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delay in the development of these areas of the country. So, although the 
State creates policies that allow technology to be incorporated into rural 
areas, these policies must also go hand in hand with connection inputs, 
training programs, and the development of digital skills that allow them 
to meet their needs and processes in the social context in which they are.

In the case of Peláez (2015), it is evidenced that, currently, ICTs play an 
important role in peoples people’s daily lives, so they seek to integrate them 
to give them a significant value in education. Thus, using methodologies, 
both conventional and unconventional, it is intended to teach children in 
grade 5 from the educational institution Villa Santana on issues of frac-
tional numbers, in order to assess the impact of technological and digital 
integration into the educational process.

To start the research, a pre-test was carried out, which aimed to identify 
the starting point. The course was then divided into two subgroups and, 
subsequently, a post-test was done to make the respective comparisons. From 
the evidence and analysis carried out, it can be concluded that, when pre-
sented as tools and work inputs, ICTs impact the teaching-learning process 
significantly, as the academic performance of the students who participated 
in this sample improved. On the other hand, this type of innovation in edu-
cation generates interest and motivation in the student, so teachers increasin-
gly need to appropriate and train in technological management issues.

The study of Córdoba Castrillón (2017) is, thus, necessary. It intends to 
demonstrate why students should be involved in creating policies and in the 
measures that ICTs incorporate in the learning process and the educatio-
nal environment. The research has a quantitative non-experimental design 
approach of a descriptive nature, which included a survey for students from 
grades 6 to 11 from the Metropolitan area. Students were selected conve-
niently by the institution. The instrument was applied in eight public educa-
tional institutions, from the municipalities of Medellín, Bello, and Girardot.

The instrument aimed to collect information about students’students’ 
tastes and preferences about ICTs as learning tools. The survey was replica-
ted to 200 students, of which 48% were women, and 52% were men, while 
75% belonged to primary and 26% to secondary school. The results showed 
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that the thinking of the secondary and essential student has changed with 
the arrival of ICTs, since, despite this, it is still believed that they do not 
belong to a digital era and that, also, the use of such devices is not suitable 
for their educational process. Although the study highlights that there is 
a change, it emphasizes that measures must be taken to address this fact. 
That is why the student’s taste and preferences should be incorporated, for 
they favor change and guide the actions planned by the Ministry of Edu-
cation to improve the quality of education in Colombia.

This study focuses on the need to know these types of tools, what they 
are, what they are for, and how they impact student learning as the first 
step for a more educated Colombia in 2025.

To that extent, to have and to complement a national vision, the study 
by González, Cardona, & Montoya (2017) is presented. The authors affirm 
that currently, there are demands for teachers to be trained in using this 
technology to integrate them properly in their teaching practices. Because 
of this policy, some educational institutions have created a network of 
teachers that aims to train in the management of technological and digital 
devices to improve their performance as a teacher. The members belonging 
to this network were being trained in theories, designs, and media created 
during the first two months.

In this study, regarding teaching the English language integrating 
ICTs, the authors used a qualitative methodology. The case study was 
worked on as a strategy to evaluate the practices, interactions, and atti-
tudes in the workspace and the duration of the training. The instruments 
used for measurement were a survey and an interview. The interview was 
recorded and transcribed by the practice group community (CP). The con-
text of the interview revolved around the motivations of the participants, 
knowledge of the way in which ICTs were used for their education, and 
the time each one spent to reach their objective. The interview, conducted 
by an external researcher, was intended to have each member narrate their 
experience and reflection after being trained in the use of it.

It should be mentioned that the results are allowed to be classified 
under three fundamental axes: collaborative learning, professional devel-
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opment, and difficulties in integration. The results allow us to conclude 
that thanks to integrating ICTs, space is generated where collaborative 
work is promoted. On the other hand, it is evident that the structure of the 
community of practice and its training favors the professional development 
processes of each member by providing them with didactic, technological, 
and disciplinary knowledge for their teaching practices.

In this sense, it is perceived that, in fact, teachers are trained in ICTs 
and that there are serious projects aimed to do so. Nevertheless, it is also 
evident that when these are included, they aim towards central learning 
objectives that also transform the efforts for the inclusion of these tools, 
bring benefits that contribute to the educational quality of the institutions, 
and reflect themselves in the country’s development.

International context
Initially, the work of Fernández, Fernández, & Rodríguez (2018), 

who analyzed the process of integration and pedagogical use of ICTs in 
educational centers of Madrid, is highlighted. In this study, the lack of 
techno-pedagogical preparation by teachers is striking, that is, the poor 
preparation in technology of the educators themselves and their lack of 
interest to integrate it into the classroom as a pedagogical tool. To solve 
this dilemma, UNESCO proposed a series of competences for teacher tra-
ining and preparation in technology with the main objective of analyzing 
the fundamentals and main needs of this topic through an instrument that 
allows assessing the situation. A study by Fernández et al. (2018) took as a 
sample a population of teachers in the community of Madrid who taught 
primary and secondary levels. They were divided into two categories: a 
group with experience between 0 and 5 years and another with more.

For the data collection, a questionnaire with a total of 63 items was 
created. Curriculum, planning, evaluation, pedagogy and didactics inclu-
ding ICTs and skills characteristics in continuous training were evaluated. 
To analyze this data, three types of profiles were established: (1) Basic 
notions in ICTs, (2) Expanding knowledge and (3) Knowledge generation.

The results allowed to conclude that there are important factors that 
should be highlighted and studied in greater depth, such as the integration 
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of ICTs in education in Madrid. On the other hand, the study found that 
the profile of teachers tends to be within the first two categories, which 
suggests that the educational model only fits technological use but does not 
go beyond instruction.

In this regard, Domínguez, Hernández & Chica (2018) analyzed the 
incorporation of technology in the classroom in Spain. Already by 2003, 
the country had started conversations in order to bring computers to all 
educational centers, which was fulfilled by the beginning of 2011. Howe-
ver, they faced the same problem as in other parts of the world: What to 
do with these pieces of equipment? Is the teaching staff fully trained to use 
them?

Due to this, they generated a simple tool to assess the impact of ICTs 
on both students and teachers. The categories were: training, ICT inclu-
sion spaces, ICT management, vision of ICT use and educational activi-
ties where ICTs are incorporated. After having applied the instrument to 
students and teachers, it was concluded that quality prevails above upda-
ting tools since using them does not guarantee the understanding of their 
function. It was also concluded that there is a great agreement between 
students and teachers regarding the use of the tool since it can be helpful 
to use ICTs. However, students create other spaces where they are allowed 
to acquire these digital skills on their own. Thus, teachers must act, since 
they must be responsible for the orientation and updating of their own 
knowledge to be more prepared than their student and thus improve the 
quality of education (Domínguez et al., 2018). 

These aspects were evidenced in the advanced fieldwork, since the stu-
dents, in addition to feeling motivated when the methodologies are inclu-
ded, also take advantage of them to expand their knowledge or review the 
processes that have not been assimilated.

Hernández & Sosa (2016) analyzed the vision of a technology specia-
list advisor on the process of implementing ICTs in educational centers 
and their impact on learning. The State and the deans of different schools 
have invested in education, which supports the updating of educational 
tools. However, it seems that there is a problem with teaching, since there 
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is evidence of a lack of training to use these technological devices. From 
this point of view, the authors created a project entitled “Technology at 
the service of people (TSP)” which sought to create a policy of advice and 
support to schools through 14 teacher centers (CEP) to collect data on the 
impact that ICTs have on the teaching-learning process in grades 5 and 6 
of the Canarian community.

Regarding this initiative, 18 free participation interviews were conduc-
ted, for which an instrument was created that would evaluate six aspects 
that the ICTs approach brings: connectivity, software suitability, hardwa-
re quality in terms of its obsolescence and its improvement, endowment 
in educational institutions and the differences that the use of ICTs have 
in primary and secondary schools. However, when collecting survey data, 
some analyses showed that innovative practices tend to use ICTs to link 
the use of devices such as cell phones and tablets, which in turn are imple-
mented to make use of virtual teaching platforms and blogs. On the other 
hand, this change has allowed creating spaces for the teaching of robo-
tics that allow solving problems within the educational centers. Similarly, 
there are perceptions about the use of ICTs by teachers, which has led to a 
non-decisive impact since there is no practice or general use. The didactic 
process in learning stands out, although the class is not planned since the 
inclusion of technologies. Something significant is that it is possible to 
incorporate the model and traditional planning as support (Hernández & 
Sosa, 2016).

The study by Briceño & Castellanos (2016) on teacher training diplomas 
in the pedagogical use of ICTs stands out. With the incorporation of 
these, the authors seek to provide a solution to the training, where clear 
ideas of how the teacher can approach the use of ICTs in the classroom 
are established, such as scientific competences where technology can be 
included as a means or education tool. The implementation of devices and 
digital material as a means of communication between teacher-student 
allows to mediate and facilitate the information and resources that students 
need for their learning process. However, a commitment must be made 
between both roles to promote the inclusion and proper use of technology. 
Based on these ideas, four models of graduates are created where three 
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different types of competencies are sought to be developed: explorer, 
integrator and innovator; which are the basis for executing an individual 
ICT project where they include a teaching model and can participate in a 
congress that finances this type of work.

After that, an overview was made of the diploma models where each 
one has three modules. The first one is where the theory is received and 
begins with the practical work of familiarizing the teacher-student with 
ICTs. In the second module, this knowledge must be projected through a 
project and, finally, a third space where feedback is given, run, shown and 
generated to classmates. To conclude, the implementation of ICTs mana-
ges to transform the physical and social gaps that are generated in the need 
of attention of each student (teacher). This can happen as long as the basics 
of this project are completed; that is, if the group that is trained, if there 
is a curriculum with clear goals, if there are enough pieces of equipment 
for all and if there is stimulus for the student (teacher) to continue. On the 
other hand, the objective of this project is to train based on the human 
needs that the arrival of ICTs has brought, a need that has allowed trai-
ning and strengthening the teaching practice in ICTs.

The study by Acosta & Hernández (2014), who analyze the use of co-
llaborative learning methodologies mediated by ICTs in secondary edu-
cation, is also highlighted. This scenario was designed according to the 
demands of education to maintain the leadership in which society is lo-
cated and to meet the needs of the diverse learning rhythms of students. 
Through this project, they seek, through collaborative learning and the 
inclusion of ICTs, to instruct teachers under the proposed methodology to 
improve communication with students and thus provide greater quality in 
the academic environment. For this, collaborative learning based on ICTs 
was evaluated using teachers from ESO centers, which work 4th and 5th 
levels of ICTs in the provinces of Salamanca and Zamora. To support this 
research, the student’s vision regarding the methodology, tools used and 
the affectivity of it, was taken into account.The type of methodology was 
mixed because the qualitative analysis is implemented to evaluate teaching 
practice and progress in the academic environment after including ICTs. 
While quantitatively, independent and dependent variables of technologi-
cal tools were tested out, teacher training and other variables that were part 
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of the object of study were analyzed and verified. Regarding data collec-
tion different instruments were applied such as interviews, questionnaires, 
follow-up sheets, observations, and records, which were previously prepa-
red to increase the reliability of the results. The context of the evaluation 
practices and of how students learn under the influence of collaborative 
learning will be analyzed.

Finally, it was sought that the problems raised within the project such 
as: dependency system, design activity, group adaptation, teacher training, 
institutional support and communication problems do not become an obs-
tacle to delay the distance between teachers and ICTs in the classroom, 
which makes this the problem to solve. It is also intended to generate, as 
an added value, a positive attitude and increase levels of motivation in the 
student through the management of ICTs in this learning model (Acosta 
& Hernández, 2014).

Accordingly, the research of Maldonado, Ruiz, Gómez, & Soto (2019) 
is analyzed, who in their study analyzed the use of ICTs in bilingual sec-
ondary education in public schools in Andalusia. In this case, the authors 
intend to analyze the real use of ICTs by teachers in non-linguistic areas 
included in the bilingual project in Andalusia, where the relationship be-
tween teachers and the use of ICTs can be evidenced to optimize and 
improve the quality in their use.

As a basis, the study takes the vision of the business management spe-
cialist McClelland, who uses the meaning of competence, instead of com-
petent, to refer to the student’s ability to increase their job performance, 
which includes social skills. It arises from the combination of practical 
skills, knowledge, motivation, ethical values, attitudes, emotions and other 
behavioral components that are structured together to achieve effective 
communication.

To carry out the proposed objectives, a survey was created that seeks, 
through the collection of information, to describe the conditions of the 
object of study, identify comparative patterns and determine the existing 
relationships within the context to be studied. The survey was designed 
with the purpose of grouping the data into two different groups: students 
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and teachers. The first questions are aimed at being sociodemographic, the 
questions can be open, multiple-choice, and Likert type with answers that 
would meet criteria to be categorized. Continuing with the method of data 
collection, nine (9) samples were obtained from professors belonging to 
the areas of Biology, Geology, Mathematics, Geography, History, Physics, 
Chemistry and Physical Education from grades 1-4. Most of them use 
resources such as videos, images, presentations and educational websites, 
but none of them use social networks in their teaching. The majority of 
teachers handle collaborative and cooperative learning, promote diversity 
and attention to diversity, although it should be noted that the use of ICTs 
does not imply a significant change in student learning, since it does not 
contribute to speed and easy access of content if this does not bring about 
changes in the traditional methodology. Finally, it remains to be said that, 
although it is true that ancient teachers use it more frequently, this is not 
due to their age, but because they have had more time to accumulate more 
teaching experience (Maldonado et al., 2019).

For its part, the study by Sanusi, Oyelere, Suhonen, Olaleye, & Otunla 
(2017) aimed to examine the activities, experiences, and impact that stu-
dents and teachers have by implementing the Opón Ímó methodology for 
educational work in Osun. The rationale for this project is based on the use 
of mobile devices, which have a greater impact compared to a computer 
due to its mobility, accessibility, and ease of use. To begin the investiga-
tion, Sanusi et al., (2017) start from a project that the Osun government 
launched as an initiative to distribute twenty-five thousand four hundred 
and seventy-seven (25.477) tablets to students throughout the state. This 
device comes with an incorporation of various software for learning: au-
dios, videos, texts, documents, state test drills from West Africa, which 
aims to bring the student closer to technology, make these tablets become 
another educational tool and enhance educational levels.

International studies reflect upon the need to continue investigating 
the teaching-learning processes and their incorporation with ICTs in 
secondary education institutions. They state that the use and appropriate 
training means that teachers continue to include active methodologies in 
the pedagogical practices, which empower students, but also bring them 
closer and closer to knowledge. In addition to this, a collaborative work 
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and interdisciplinary teaching is reflected. Continuing with this research 
line, the general objective of this study is to know the impact that ICTs 
have on the teaching practice of secondary education in the Colleges of 
Bogotá and Cundinamarca.

Methodology
The ethnographic study was selected for this case, since this qualitative 

method allows to interpret certain human communities and their customs, 
characteristics, traditions and their own identities (Maturana Moreno & 
Garzón Daza, 2015).

The characteristics of the selected institutions are presented in the fo-
llowing table:

Table 4.1
Characteristics of the selected institutions

Name of the 
institution Location Socio-economic 

Status (NSE)
ICFES

Category Sector Calendar

I Bogotá 3 A government A

II Guataquí 2 C government A

III Chía 4 A+ non-
government

B

IV Cota 4 A+ non-
government

B

V Bogotá 3 A non-
government

A

VI Bogotá 2 B government A

VII Bogotá 2 B governmentl A

Note: The sample, chosen among the total population of schools in Bogotá and 
Cundinamarca, was limited to seven schools conveniently chosen, considering the 
criteria of location, socio-economic level, ICFES category, sector, calendar, so that 
the analysis unit contemplates different perspectives.
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Information gathering management
The objective of the ethnographic study was to develop a simple and 

easy-to-apply tool that allowed to know the pedagogical practices and 
teaching styles of teachers, the integration of didactics to ICTs, and the 
behavior and reactions of grades 10 and 11 students to the didactics that 
integrate ICTs.

The measurement tool used was designed under three categories which 
in turn are divided into three questions for each of them, for a total of nine 
items to evaluate. Each guide was used in each of the interviews, which 
is implemented to two teachers on average: one that has taught more than 
ten years and another that has been working in the institution for less than 
ten years. Likewise, there was a discussion group for each institution with 
students from grades 10 and 11 who would take classes with the selected 
teachers.

The three categories and subcategories that were evaluated are detailed 
in the tables 4.2, 4.3 and 4.4.

Table 4.2.
Category I. Pedagogical practices and teaching styles of teachers

SubCategory Variable
I.1. Use of digital tools
I.2. Experience with the integration of methodologies and ICTs
I.3 Experience of student interaction with ICTs

Table 4.3
Category II. Integration of ICTs teaching

Subcategoría Variable
II.1. The implementation of ICTs has generated changes in student 

learning.
II.2. With the integration of ICTs in the classroom, the student 

establishes relationships between topics.
II.3 The integration of digital activities has favored the cooperative 

work of the students.
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Table 4.4.
Category III. Student behavior and reactions to the didactics that 

integrate ICTs

Subcategoría Variable

III.1. Aumenta la motivación de los estudiantes cuando se 
implementan actividades que integran a las TIC.

III.2. El desarrollo de actividades digitales ha permitido impactar en 
el aprendizaje de los estudiantes.

III.3 Su formación y apropiación de las TIC incide favorablemente en 
el desarrollo de la sesión y en el aprendizaje de los estudiantes.

Analysis and results
For the analysis of the information, each of the categories was consid-

ered, as presented in Tables 4.5, 4.6 and 4.7 with their respective results. 
The name of the institutions is omitted, but they are granted the denom-
ination of I, II, III, IV, V, VI and VII, which to the characteristics of the 
selected institutions. 

Table 4.5
Category I: Pedagogical practices and teaching styles of teachers

Institution Interviewed
Sub Category I

1.1 1.2 1.3

I

Old teacher

Hardware: 
Laptops, desktop 
computer 
and tablets. 
Software: virtual 
environments and 
Moodle platform

Technology as a content 
generator: the students 
created their own 
videogame through the 
world programming 
page, the game is used as 
educational material

An open relationship 
and high expectations, 
in terms of 
technological tools and 
their operation.

New teacher

The EVAP strategy 
which starts 
with meaningful 
learning and 
problem-based 
learning for the 
development of 
classroom learning.

Technological tools and 
support for curricular 
and extracurricular 
activities: Virtual 
platforms that 
allow 24/7 student 
connectivity.

The interaction of stu-
dents seeks an objecti-
ve of technological use, 
which comes from the 
interest in its opera-
tion. It is based on the 
curiosity of how tech-
nology works, and thus 
interest in it is created.
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Institution Interviewed
Sub Category I

1.1 1.2 1.3

Students

Teachers 
handle tablets, 
computers and 
laptops. In some 
cases, other 
elements such 
as interactive 
televisions are 
used. On a scale 
of 1 to 10, 7 is the 
frequent use of 
technology.

The use of technology 
is usually varied, since 
it depends a lot on its 
application and context 
when using it. In class, 
it is usually something 
different, since it is not 
so much the application 
of the hardware, but the 
softwares.

They tend to be more 
collaborative among 
the group because they 
are allowed to enhance 
communication 
within the educational 
context. The work 
is divided, and thus 
allows an individual 
contribution without 
complications.

II

Old teacher

Frequent use of 
the computer 
room, due to its 
unique provision 
of computers, 
tablets, laptops 
and a digital 
television. 
Depending on 
the activity, it 
adapts to the 
situation and the 
application of the 
devices.

Student motivation 
and participation is 
evidenced, so much 
so that at the end 
of the educational 
cycle students tend 
to create their own 
microenterprise or help 
11 students for ICFES 
tests.

It shows greater 
emotion and 
acceptance by the 
mathematics and 
computer subjects in 
which the technology 
has to be incorporated 
more.

New tacher

Uses the 
computer 
and speaker 
frequently for the 
development of 
activities in the 
area of English. 
Concerning 
digital material, 
they work with 
videos as much 
as possible due to 
lack of resources. 

Relationship 
experiences: a project 
was developed with 
other areas that allowed 
to effectively relate 
the issues and their 
application through what 
was seen in class with 
ICTs.

There were 
complications at 
the beginning due 
to not having the 
habit of working 
with ICTs. However, 
communication and 
the incorporation 
of these have been 
strengthened in order 
to develop the skills 
that are sought within 
the subject.
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Institution Interviewed
Sub Category I

1.1 1.2 1.3

II Students

The computer is 
mainly used. For 
other activities, a 
television is used.

They are tools that 
allow to improve the 
understanding of the 
information. 

It promotes 
collaborative work and 
requires the teacher 
to participate as a 
learning guide.

III

Old teacher

Hardware: mobile 
phone, TV and 
computer.

Software: Videos, 
interactive 
classrooms 
and phone 
applications such 
as Demosgraf and 
GeoGebra

It is positive because 
there is no difference 
between integrating or 
not ICTs: The teacher 
seeks to provide spaces 
to integrate apps to the 
student learning process 
and thereby generate 
security and freedom 
when using them.

It allows you to easily 
capture attention. 
Being more graphic 
allows you to enhance 
your ability to 
understand. On the 
other hand, more 
initiative is generated 
to investigate and 
propose topics of 
study.

New teacher

Digital material:

Free virtual 
labs like Learn 
Genetics, Kahoot 
and videos. 

Understanding and 
deepening of the 
topics: Through 
virtual laboratories 
it is possible to work 
on practical skills, it 
allows to improve the 
understanding of the 
theory and application 
of it. It encourages 
participation.

The implementation of 
ICTs makes the class 
more interesting, 
although there is 
always the possibility 
of distraction.

Students

The cell phone is 
used in almost all 
subjects. Personal 
or desktop 
computers, 
televisions and 
video beams are 
also used.

It facilitates the 
information; it attracts 
the attention of the 
student to make the 
lessons more dynamic 
and finally allows to save 
time when carrying out 
the activities.

It tends to be distant 
when using ICTs, 
each student is doing 
their own thing. 
However, this is due 
to the activity, such 
as digital quizzes 
or group work, 
which requires more 
communication 
between students.
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Institution Interviewed
Sub Category I

1.1 1.2 1.3

IV

Old teacher

The indispensable 
tool is the 
Internet. This 
is because most 
of the work is 
done on school 
platforms, 
painting 
programs, 
presentations in 
Prezi or Camba.

The technological age 
to which the student 
belongs requires that 
the teacher innovate 
or implement the 
technology. However, 
it does not mean that 
the traditional activity 
such as reading, 
underlining, among 
others is abandoned, but 
that it encourages new 
spaces and methods of 
application.

There is a free space 
in the way of working. 
Even though areas 
such as social sciences 
require other skills, 
the teacher takes 
care to bring the 
student closer to the 
implemented ICTs 
area, being interested 
in their experience 
and their relationship 
inside and outside the 
classroom. 

New teacher

Computers and 
television, in 
digital material 
such as blogs, 
presentations in 
Camba, among 
other programs 
are used.

It is about implementing 
a context, case or activity 
where the student can 
analyze and apply the 
method. 

It allows to approach 
and relate, through the 
playfulness in which 
technology mediates, 
the issues with real 
cases making it more 
striking for them.

Students

A variety of 
platforms such 
as MyMatsLabs 
and MyEIL are 
used. Laptops, 
and technology 
and computer 
rooms are used as 
softwares.

They are oriented 
mainly to the benefits 
that have had the use 
of technology, since it 
allows them to deepen 
the issues, facilitate 
access to knowledge and 
even encourage research.

Through collaborative 
work, on the one hand, 
it allows the student to 
have some autonomy 
and responsibility 
to work, and on the 
other hand, it allows to 
create an orientation 
relationship between 
the teacher and the 
student. 

V Old teacher

They frequently 
use tablets and 
applications 
for students to 
develop different 
skills.

Students are 
currently seeking 
closer experiences, so 
implementing ICT in 
their learning process 
is important for them, 
since it allows them to 
approach information, 
to different contexts, 
where they can observe 
their applications with 
real life.

It usually improves 
the skills raised in 
the activities. On the 
other hand, it favors 
the approach with the 
content to teach which 
is accepted by them.
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Institution Interviewed
Sub Category I

1.1 1.2 1.3

V

New teacher

The mobile phone 
is implemented 
inside the 
classroom. The 
digital material 
allows the 
freedom to use 
what they think 
is necessary. 
However, the 
only filter is the 
reliability of the 
information, a 
habit taught by 
the teacher.

It starts from the 
dynamism of work; 
they tend to be more 
active during class 
activities when the use of 
technological devices is 
incorporated.

The dialogue and its 
investigative work 
show the way of 
working, since the 
teacher focuses on 
solving the problems 
and concerns that 
arise during the 
research activities.

Students

Generally, 
television and cell 
phones are used. 
Within the digital 
material videos, 
files and digital 
books are used 
for the activities.

It gives dynamism to 
the lessons and allows 
to access a large amount 
of information in a short 
time.

There is no major 
change, working 
with or without 
technological tools 
is usually the same, 
although it is always 
about promoting the 
use of ICTs.

VI 

Old teacher

Classroom 
of applied 
technologies: 
computers.
Design software, 
CNC, Power Point, 
Word and Excel

It gives them a 
workspace that 
encourages the 
development of design 
skills. 

The interaction: there 
is greater interest 
and they are more 
motivated by the 
activities and content 
thet implements ICTs.

New teacher

Mainly the use 
of computers 
and pages, 
programs and 
other softwares: 
Office, Publisher 
and Accounting 
softwares.

It allows to advance 
and demand various 
educational processes, 
which are significant for 
the learning process in 
each student.

They are uneducated 
users in technology; 
therefore, they should 
be trained in digital 
culture to encourage 
use within their 
development. 

Students Software room: 
Computers, 
laptops and 
tablets.

It has been helpful 
in carrying out class 
activities, since 
it requires prior 
management of the 
equipment that ends up 
encouraging them.

It depends on the way 
of work, it is usually 
minimal when you 
want everyone to work 
or can be supportive 
for them, when it is 
collaborative work.
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Institution Interviewed
Sub Category I

1.1 1.2 1.3

VII

Old teacher

The only means 
is the Computer, 
such as software 
and support 
material, online 
exercises, Office 
tools and Google.

It is novel, allows 
to develop group 
activities, quizzes and 
workshops that favor and 
incorporate evaluation 
practices.

The platform they 
handle allows to follow 
up on the student and 
help them solve their 
questions. 

New teacher

Accounting 
programs, the 
entire Office 
package, Prezi 
and videobeam 
projections.

Awakens interest in the 
interaction between 
them and participation 
in class.

Work by projects, the 
material is provided 
to then go to practice 
through a technical 
level work.

Students

TV, cell phone, 
devices and 
videos.

They are tools 
that improve the 
understanding of the 
topics.

They improve the 
class while keeping 
the student’s attention 
active during class.

Note: Pedagogical practices and teaching styles of teachers, when evaluating 
digital devices and tools, the teacher tends to make frequent use of mobile devices 
or computers. Other options include laptops, televisions, tablets and multimedia 
playback media. The teaching material tends to be made up of institutional platforms, 
free virtual laboratories, presentation, and design pages like Camba, Prezi and blogs 
and work softwares as well as programming softwares, Drive, and applications such 
as Kahoot, GeoGebra, among others. Own design, Source of information: Interview 
transcript matrix

Regarding the experiences with the integration of ICTs, it is highligh-
ted that the use of these digital tools and materials favors the dynamism 
of the work method, which also allows to deepen the knowledge of the 
subjects and approximates the student to theory and practice, which ena-
bles learning. Spaces are also favored for the development of skills and 
competencies, such as interdisciplinarity. On the other hand, it requires 
the teacher to be very aware of the activities, which leads to the importance 
of being trained in the use of technological tools and devices.

In this way, a panorama is visualized where the teacher becomes a guide 
that applies the use of technology, allowing the behavior to be related to 
Skinner’s theory of operant conditioning which causes students, in this 
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case, to change their way of behaving due to the new context and rules that 
are being applied (Šimandl & Vaníček, 2017).

When evaluating the interaction between students, it can be evidenced 
in the first measure that, in most cases, ICTs favor collaborative work, even 
if the technology is not fully implemented. The teacher cannot forget their 
role as a resource facilitator who must guide the learning processes. Se-
condly, the existence of multiple work modes is highlighted. Some teachers 
make use of teaching resources such as workgroups, where they promote 
the use of technology to enhance communication with students inside or 
outside the classroom. This is achieved through individual or group acti-
vities such as tasks, workshops, and research where they themselves use 
digital tools.

However, in a few cases, the use of technology is not essential, since 
there are situations where resources are limited, preventing its continued 
application. And thirdly, topics such as the absence of ICT culture are 
reviewed, in the sense that the institution does not have the educational vi-
sion of those tools that favor, enhance and energize the educational process 
and that the teacher must implement to provide closeness to teaching-lear-
ning processes.

Table 4.6
Category II: Integration of didactics into ICTs

Institution Interviewed
Sub Categories

2.1 2.2 2.3

I Old teacher

The change is not 
evident in the 
subject, but in 
others, since the 
student goes to the 
teacher to change 
the methodology.

There is a 
relationship between 
the issues as to 
how to process the 
information or its 
application method, 
since the activities 
allow one or more 
procedures to be 
applied, which have 
been previously 
seen.

It can be evidenced 
through attendance, 
since if students 
wish to learn about 
technological issues 
they must attend 
at irregular hours, 
therefore, dedicate 
their own time to 
assist.
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Institution Interviewed
Sub Categories

2.1 2.2 2.3

I

New teacher

The activities 
imposed on them 
is a challenge since 
it gives them a new 
meaning in the 
learning process.

Indirectly, in relation 
to the topics, since 
when carrying out an 
activity the student 
has some freedom to 
implement, within 
their development 
methodology, the 
skills learned in 
other subjects.

Through the 
challenge, 
motivation is 
given to work 
individually or in 
groups, since they 
develop leadership 
competencies, 
teamwork, roles 
that allow them to 
stand out within the 
activity suggested 
by the teacher.

Students

It is related 
to its breadth 
and increase of 
knowledge in the 
topics to learn; 
although this also 
goes hand in hand 
with the teacher’s 
guidance since the 
student recognizes 
that without it, it 
be harder for them 
to learn its proper 
use.

There are two cases. 
The first is where the 
tools are given since 
their replication 
is sought in other 
processes of other 
subjects. The second 
is the teaching of 
the class since it 
also depends on the 
support material 
or the teacher’s 
guide to carry 
out a relationship 
between the themes 
of the same area or 
another.

It favors collaborative 
work since there 
are many media 
such as social 
networks, pages, 
and applications that 
allow to narrow the 
distance between 
them. However, 
this depends on the 
habits of use and 
responsibility, since 
there are cases where 
it affects teamwork.

II Old teacher

It has been 
positive; however, 
this change is not 
only based on 
implementing ICTs, 
but goes hand in 
hand with teacher 
guidance.

It generates spaces 
where you can 
make connections 
between a subject 
with other subjects, 
in this case it is 
not given at the 
initiative of the 
teacher.

Not only do 
they enhance 
communication, but 
they are a means for 
teacher feedback 
and assistance when 
there are problems 
with teaching.
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Institution Interviewed
Sub Categories

2.1 2.2 2.3

II

New teacher

Generate changes 
in student learning 
and allows spaces 
to improve skills 
and abilities.

Each subject is 
responsible for 
interdisciplinarity 
since the content 
is so flexible that it 
allows using topics 
in the areas of social 
sciences, religion, 
mathematics, 
chemistry, and 
biology with subjects 
such as English.

They favor 
cooperative work 
when it comes to 
helping the other. 
However, it can start 
as an initiative of the 
teacher or the same 
student.

Students

It can be seen 
when the learned 
knowledge is used 
in the school in 
work areas such 
as social practices, 
extracurricular 
work, among 
others.

It depends a lot 
on the area, since 
computer issues can 
be related to subjects 
such as trigonometry, 
physics and 
chemistry.

Thanks to the 
development 
of digital skills, 
the agility in the 
management of 
technology allows 
collaborative work, 
since they worry 
about instructing 
each other when 
there are difficulties 
for some of them.

III Old teacher

There is change, 
however, it is not 
in its entirety, 
since there are 
still students 
who do not get 
much attention. 
This impact has 
come through 
the deepening 
and progress of 
the issues; some 
of them tend to 
be complex for 
the student, but 
thanks to ICTs, it 
is possible to teach 
more easily.

The relationship 
between various 
subjects comes from 
the teacher, it is he 
who is responsible 
for demonstrating 
its practicality and 
connection with 
other fields or 
contexts.

The method of work 
is research, thanks to 
it, students socialize 
and communicate 
with each other to 
develop activities in 
class or at home. The 
freedom to choose 
the way to contribute 
to the delivery is also 
achieved.
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Institution Interviewed
Sub Categories

2.1 2.2 2.3

III

New teacher

It is believed that 
implementing 
ICTs makes the 
learning process 
more familiar and 
practical for the 
student.

Indirectly the 
relationship occurs, 
since applying the 
digital material 
allows to relate the 
themes or theory 
with the practical.

Provide an 
extracurricular space 
for the elaboration 
of works. These 
tools facilitate 
team collaboration 
through tools, such 
as Drive, to make a 
paper or a report.

Students

It allows greater 
accessibility to 
information and 
communication, 
since immediately 
accessing 
information 
during educational 
activity is striking 
for the student.

Participate in case 
exercises, which 
are created by the 
teacher, where 
knowledge of various 
subjects must be 
applied to solve the 
problem.

An integrated 
education was 
implemented in the 
institution, where 
various subjects from 
various areas were 
taught in a single 
class or exercise.

It favors teamwork 
because it prevents 
situations, such as 
lack of resources 
because it allows 
access to all the 
material and tools for 
the learning process.

IV Old teacher

They offer many 
opportunities; 
however, this does 
not mean that 
certain traditional 
methods should 
be left aside. The 
teacher must seek 
a relationship 
between them to 
generate a balance 
in the use of each.

Your comfort favors 
your acceptance of 
knowledge. When 
they have a space to 
apply knowledge, 
the construction and 
relationship of topics 
generate a facility 
in aspects such as 
age limitations or 
concepts, becoming 
something striking.

They are adapted as 
tools to accompany, 
rather than mediate 
in communication 
because they 
allow making a 
consultation or 
simply communicate 
with the teacher.
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Institution Interviewed
Sub Categories

2.1 2.2 2.3

IV

New teacher

Try to guide with 
real situations 
through digital 
tools.

From the English 
area, spaces such 
as interdisciplinary 
academic projects 
are fostered where 
participation allows 
to relate the issues to 
other areas.

Different activities 
are carried out, but 
there are still cases 
where the student is 
distracted.

Students

The experiences 
are positive, since 
spaces are created 
where feedback 
and deepening 
is essential. On 
the other hand, it 
provides a space 
to promote self-
learning.

The school 
curriculum seeks 
to prioritize 
interdisciplinarity. 
These spaces and 
projects seek 
to replicate the 
knowledge of each 
subject through 
fieldwork. This 
process tends 
to integrate 
technology as a 
tool that facilitates 
the process to its 
participants.

They use digital 
tools like Google 
Docs to promote 
collaborative work.

V

Old teacher

Promotes the 
development of 
manual and mental 
skills.

It seeks, through 
the curriculum, 
to integrate other 
areas, skills and 
resources between 
subjects to create 
a comprehensive 
environment.

It requires 
developing teamwork 
skills and when they 
do distance activities 
the teacher takes the 
role of observer to 
guide the academic 
process.

New teacher

Facilitates the 
approach to 
tools, which 
were previously 
additional, for 
example the 
calculator, which 
has been replaced 
by the phone or an 
app.

Through the 
implementation 
of projects, skills, 
abilities, and other 
things that favor 
learning are oriented 
and integrated.

It is essential, 
through role play, 
since various work 
modes are integrated 
in favor of the project 
to work.
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Institution Interviewed
Sub Categories

2.1 2.2 2.3

V Students

It has allowed 
the development 
of skills and 
competencies 
necessary 
to overcome 
challenges 
imposed by the 
teacher. This goes 
hand in hand with 
the application 
of processes 
and content 
advancement.

Many skills and 
competencies are 
integrated to carry 
out projects that 
end up becoming 
transversal for their 
training.

In the absence of 
work resources, 
solutions are 
proposed that 
generate significant 
learning and 
then, through the 
implementation 
of ICTs, allows 
replicating in other 
contexts.

VI

Old teacher

Forces them to be 
more autonomous 
and develop skills 
for their training 
and technology 
management

Developed skills 
become tools for 
others.

When they must 
carry out activities 
to create or design, 
some tend to focus 
on their work and 
others tend to 
support others while 
working on their 
part.

New teacher

It has allowed 
attracting support 
for the institution 
by improving the 
projection of its 
graduates.

It allows them to 
have bases and work 
tools to implement 
them in other areas.

Teamwork favors 
responsibility in 
teamwork, which 
integrates the 
contribution of each 
of the members.

Students

It has allowed to 
create spaces to 
improve academic 
processes, 
contextualize and 
identify various 
cases to apply 
what has been 
learned.

The subjects allow 
to apply, through 
contextualization, 
different knowledge 
and skills.

It encourages the 
organization to work 
from home in group 
exercises.
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Institution Interviewed
Sub Categories

2.1 2.2 2.3

VII 

Old teacher

The change is 
not evident in 
the subject, but 
in others, since 
the same student 
goes to the teacher 
to change the 
methodology.

There is a 
relationship between 
the issues as to 
how to process the 
information or its 
method of applying 
it, since the activities 
allow one or more 
procedures to be 
applied, which have 
been previously seen.

It can be evidenced 
through attendance, 
since if students 
wish to learn about 
technological issues 
they must attend 
at irregular hours, 
therefore, dedicate 
their own time to 
assist.

New teacher

In defiance of the 
activities imposed 
on them, since it 
gives them a new 
meaning in the 
learning process.

Indirectly, in relation 
to the topics, when 
carrying out an 
activity, the student 
has some freedom to 
implement, within 
their development 
methodology, the 
skills learned in 
other subjects.

Through the 
challenge, motivation 
is given to work 
individually or in 
groups, since they 
develop leadership 
competencies, 
teamwork, roles 
that allow them to 
stand out within the 
activity suggested by 
the teacher.

Students

Regarding its 
breadth and 
deepening in the 
topics to learn, 
this also goes hand 
in hand with the 
teacher’s guidance 
because the 
student recognizes 
that without it, it 
would cost him to 
learn its proper 
use.

There are two cases. 
The first one is 
where the tools are 
given since their 
replication is sought 
in other processes 
of other subjects. 
The second one is 
the teaching of the 
class since it also 
depends on the 
support material 
or the teacher’s 
guide to carry out a 
relationship between 
the themes of the 
same area or another.

It favors collaborative 
work, since there 
are many media 
such as social 
networks, pages and 
applications that 
allow you to cut the 
distance between 
them. However, 
this depends on the 
habits of use and 
responsibility, since 
there are cases where 
it affects teamwork.

Note: Regarding this second Category and Subcategories, where the didactic 
Integration of ICTs is analyzed, the first item makes it possible to demonstrate 
that there is a significant impact for students due to the greater implementation of 
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technological devices or digital materials. Although the answers tend to analyze 
the change in the student, the teacher feels part of the change. It can be noticed, 
especially, in the old teachers. A second aspect to consider is the emphasis given on 
the proper use of technology, since the technological habit of using this series of tools 
within the classroom without a teacher’s guide does not yet exist. As a third and last 
aspect, the integration of ICTs not only allows generating spaces for feedback, self-
learning, and interest about the operation or processes but also seeks to take certain 
traditional activities hand in hand with technology to generate a balance between old 
and new skills. Own design, Source of information: Interview transcript matrix

Similarly, when seeking to guide learning, interdisciplinarity is worked 
on. For this, tactics such as transversal and personal projects, case studies, 
activities, guides, even process relations are used. These are the methods 
most used by these teachers to allow the implementation of the theoretical 
aspect through digital media or technological tools. In addition, this ex-
presses an interest in the same educational institutions to promote interdis-
ciplinarity. There are cases where students, on their own, due to concerns, 
examples of real-life or personal tastes, tend to show interest in deepening 
the issues through the inclusion of ICTs.

The third subcategory of this second aspect was aimed at observing the 
integration of ICTs as a means of communication and work among stu-
dents. One of the aspects to emphasize was the access that students have to 
be able to work as a team since the majority of technological tools allow to 
enhance teamwork inside and outside the classroom. The interaction with 
the teacher is mentioned, which has allowed them to take on the role of 
facilitator, guide, counselor and even generator of contexts, which the stu-
dent accepts with comfort, to evaluate, monitor and control the continuous 
process of their students.

In this category, there is a lack of appropriation, modification, and rep-
lication of resources. In educational institutions, it is a question of looking 
for this process by which this type of research is carried out since it has 
become part of the educational method to innovate and generate added 
value to existing resources (Sánchez & Toledo, 2015).
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Table 4.7.
Category III: Student behavior and reactions to the didactics that 

integrate ICT

Institution Interviewed
Sub Categories

3.1 3. 2 3.3.

I

Old teacher

Incident value in 
the motivation. 
On the other hand, 
it is commented 
that the dynamism 
of the class, the 
methodologies, and 
digital tools allow 
continuing with 
that motivation in 
comparison with a 
master class.

The activities and 
methodologies 
have allowed 
impact through 
their professional 
projection, they 
have an interest in 
careers that have a 
relationship with 
technology and 
digital content 
management.

It has generated 
greater ease to 
approach their 
students, this 
allows a greater 
understanding 
on the part of the 
students regarding 
the complexity of 
the subjects.

New teacher

The methodology, 
tools and 
activities enhance 
motivation. In this 
case the teacher 
allows the student 
to participate in 
spaces where they 
can develop these 
technological 
skills.

The impact of 
ICTs reaches 
a magnitude 
in which it not 
only manages to 
change the way of 
learning but also 
allows teachers to 
be reached as they 
become guides for 
their students.

Technology 
mediates 
relationships. 
Didactics goes hand 
in hand with ICTs 
as it facilitates the 
understanding of 
information.

Students

When working 
with teachers who 
have to include 
ICTs in their 
classes, it feels 
more comfortable 
in the classroom 
for the student. 
However, the 
importance of 
the teacher in 
the classroom is 
recognized.

There is a 
change in the 
environment. 
Many processes 
are facilitated, 
one of them is 
self-learning 
as interest in 
research and 
learning is 
encouraged, 
although it is 
agreed that 
teacher guidance 
and tutoring 
needed.

From the experience 
in integrated media 
lessons: technology 
is usually more 
a tool than a 
necessity, it favors 
clarity in the issues 
to be seen, although 
it is usually 
implemented for 
practice. There are 
situations where an 
activity involves, 
by custom, using 
a digital medium 
or a technological 
device.
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Institution Interviewed
Sub Categories

3.1 3. 2 3.3.

II

Old teacher

It has been 
positive, since 
it is possible to 
show greater 
participation, 
questioning 
and interest in 
investigating.

The activities with 
the greatest impact 
are those that 
require a greater 
understanding of 
the subject as ICTs 
have improved the 
transmission of the 
theory and therefo-
re its replication in 
activities, works-
hops or exams.

It allows the 
teacher to take 
the class more 
calmly, without so 
many distractions, 
in generating 
motivation for their 
students.

New teacher

It allows to capture 
the attention of the 
student; it is striking 
for them to make 
use of technological 
devices because 
their proximity to 
the information 
allows them to 
better capture the 
theory.

In the area of 
English, it has 
been shown 
in both the 
development of 
competencies 
and habits versus 
using technology.

Approaching 
various resources 
that, through ICTs 
and instructions, 
have allowed impact 
within learning to 
improve their skills 
in a short time.

Students

It has been given in 
the responsibility 
and in the capacity 
to carry out the 
activities with 
greater efficiency 
and agility.

Allows to increase 
knowledge in 
topics that in 
class tend to be 
complex, since 
ICTs provide a 
space to review the 
various thematic 
processes.

Encourages during 
classroom activities 
and create spaces 
to feedback and 
deepen topics.

III Old teacher

It is usually 
stopped by the 
procedure, the 
student is bored 
with the same 
step by step, 
so they tend to 
look for other 
methodologies and 
tools.

Through 
deepening and 
research, ideas 
are brought 
to understand 
the application 
of the topics 
and encourage 
research practice 
with technology.

The teacher has 
made a transition 
of 20 in teaching, 
which allowed us to 
observe the change 
in the needs of 
students to rethink 
and innovate their 
way of teaching.
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Institution Interviewed
Sub Categories

3.1 3. 2 3.3.

III

Old teacher

It is usually 
stopped by the 
procedure, the 
student is bored 
with the same 
step by step, 
so they tend to 
look for other 
methodologies and 
tools.

Through 
deepening and 
research, ideas 
are brought 
to understand 
the application 
of the topics 
and encourage 
research practice 
with technology.

The teacher has 
made a transition 
of 20 in teaching, 
which allowed us to 
observe the change 
in the needs of 
students to rethink 
and innovate their 
way of teaching.

New teacher

The student tends 
to propose the 
work method, 
although the 
teacher must also 
go hand in hand 
with traditional 
practices because 
not all students feel 
at ease using ICTs.

Favored in the 
improvement 
of experiences, 
which for reasons 
of displacement, 
money, necessary 
resources, 
among others 
can affect the full 
performance of 
these activities.

It facilitates the 
explanation of exam-
ples. They also allow 
creating a commu-
nication network 
where it is possible 
to share the expe-
riences of teachers 
in different parts of 
the world, which is 
enriching for the tea-
cher to solve didactic 
problems.

Students

Lessons where ICTs 
are incorporated 
are usually more 
dynamic, creating 
a comfortable 
environment that 
allows students to 
eliminate student 
complexities.

The visual content 
has optimized the 
understanding, 
since there is 
material to review 
the basic and the 
most complex 
topics.

Just as ICTs have 
advantages, 
there are also 
disadvantages such 
as the distraction by 
certain digital uses.

IV Old teacher

The dedication and 
work method allow 
to demonstrate the 
motivation that the 
student has taken 
when linking the 
virtual environment 
with questions of 
knowledge construc-
tion since for them 
it is more striking 
to work in this way.

There are a lot of 
tools to improve 
the quality of lear-
ning, however, the 
teacher’s orienta-
tion is usually left 
aside when their 
job is to be a par-
ticipant in helping 
to develop the ne-
cessary skills for 
its correct use.

The usefulness of 
the tools varies 
their application, 
they can facilitate 
the preparation of a 
class, the projection 
of examples to 
understand the 
context and the 
activity in the 
learning processes.
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Institution Interviewed
Sub Categories

3.1 3. 2 3.3.

IV

New teacher

It has allowed 
to integrate the 
opinion of the 
student, that they 
themselves are 
participants in the 
academic space to 
perform different 
activities.

Through the ICT 
and the various 
interdisciplinary 
projects, the 
student has been 
improving their 
learning and 
practice methods.

It facilitates the 
work in the sense 
that through the 
multiple activities 
the compression 
of the topics is 
achieved.

Students

It can be relative in 
the sense that it is 
used. According to 
its application and 
handling, it tries 
to be motivating 
as it can also be 
distracting.

Create feedback 
spaces that, at 
the time of being 
evaluated, favor 
the process and 
application of your 
knowledge.

It depends on the 
disposition since 
if it is applied it 
can be oriented 
to a process that 
does not have 
great meaning, 
the impact is not 
reached to search, 
as in cases where it 
does manage to be 
significant.

V

Old teacher

The various 
softwares favor 
interaction with 
the student to 
improve learning.

It allows to 
generate spaces 
to project the 
professional 
context, since ICTs 
allows the student 
to be approached 
with various work 
tools. They can 
be technical or 
technological.

ICTs have allowed 
to implement 
examples, schemes, 
among others 
that favor the 
integration to the 
academic process.

New teacher

It allows to easily 
develop the 
understanding of 
the educational 
content since it 
interconnects 
the themes of the 
subjects with their 
student work.

It generates 
changes in 
the limits and 
expectations of 
the teacher. The 
results allow us to 
show the impact it 
has had.

They have favored 
the educational 
processes since they 
propose challenges 
to overcome each 
time the desired 
goal is reached. It 
also requires the 
teacher to be in full 
update of content 
and tools.
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Institution Interviewed
Sub Categories

3.1 3. 2 3.3.

V Students

Through work 
support, the 
deepening of 
knowledge and 
interest in helping 
and surpassing 
others is favored.

It facilitates the 
learning, process, 
and development 
of skills necessary 
in education and 
in your tastes, 
as it encourages 
research.

It depends: the 
management of ICTs 
can disorient or 
guide the activity 
raised by the 
teacher.

VI

Old teacher

Although 
saturation is not 
good, working in 
an environment 
where there is 
diversity and 
continuous activity 
is sought.

They have been 
significant due to 
the methodology 
that seeks a 
balance between 
innovative and 
traditional 
practices.

It is a challenge and 
helps, a challenge in 
terms of handling 
technological 
novelty and helps 
as it is a tool that 
becomes fun for the 
student. Everyone 
learns, it is a tool 
that makes work 
methods.

New teacher

It facilitates the 
expression and 
understanding of 
your personality.

Through the aid, 
the student’s 
attention is 
attracted to 
be willing and 
comfortable in 
class, projects, 
work teams and 
among other 
contexts.

They are tools that 
allow the change of 
the didactics within 
the curriculum 
generating a 
significant impact 
for the student and 
the teacher.

Students

It favors the 
teaching method, 
since there are 
things in which 
the teacher cannot 
express himself 
clearly.

Using ICTs, 
various exercises 
are carried out 
that favor the 
understanding and 
deepening of the 
topics.

ICTs favor the 
knowledge 
landscape, since 
strengthening 
these spaces 
allows improving 
the quality of 
education.
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Institution Interviewed
Sub Categories

3.1 3. 2 3.3.

VII

Old teacher

Attendance is an 
incident value in 
motivation. On the 
other hand, it is 
commented that 
the dynamism 
of the class, the 
methodologies, and 
digital tools allow 
continuing with 
that motivation in 
comparison with a 
master class.

The activities and 
methodologies 
have allowed 
impact through 
their professional 
projection, they 
have an interest in 
careers that have a 
relationship with 
technology and 
digital content 
management.

It has generated 
greater ease 
to approach 
students. This 
allows a greater 
understanding 
on the part of the 
students regarding 
the complexity of 
the subjects.

New teacher

Methodology, 
tools, and 
activities enhance 
motivation. In this 
case, the teacher 
allows the student 
to participate in 
spaces where they 
can develop these 
technological 
skills.

The impact of 
ICTs reaches 
a magnitude 
in which it not 
only manages to 
change the way of 
learning but also 
allows the teacher 
to be reached as 
they become a 
guide for their 
students.

Technology 
mediates 
relationships. 
Didactics goes hand 
in hand with ICTs 
as it facilitates the 
understanding of 
information.

Students

When working 
with teachers who 
have to include 
ICTs in their 
classes, they feel 
more comfortable 
in the classroom 
for the student. 
However, it comes 
to recognize the 
importance of 
the teacher in the 
classroom.

There is a change 
of environment; 
a facility of 
many processes 
is generated, 
one of them is 
self-learning 
since interest 
in research 
and learning 
is encouraged, 
although it is 
agreed that 
teacher guidance 
and tutoring is 
needed.

From the experience 
in integrated media 
classes: technology 
is usually more 
a tool than a 
necessity, it favors 
clarity in the issues 
to be seen, although 
it is usually 
implemented for 
practice. There are 
situations where an 
activity involves, 
by custom, using 
a digital medium 
or a technological 
device.

Note: Own design, Source of information: Interview transcript matrix
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Regarding the third category, whose objective was to evaluate the be-
havior of students and reactions to the didactics that integrate ICTs, it 
can be observed that in terms of motivation, it has, on the one hand, great 
significance for students when they work with technology. In most cases, 
it allows the creation of educational spaces where freedom to participate is 
provided to develop activities with comfort, ease, efficiency and without 
fear of erring in the process, since the orientation of the teacher during 
their academic activity is constant. On the other hand, motivation is usua-
lly a fundamental point in the work of the teachers. Through it, they can 
capture attention, participation, improve attendance, encourage the stu-
dent through traditional processes such as content comprehension, criti-
cal reading, writing, research, among others, that are sometimes left aside 
when working with ICTs, which is usually a mistake because even students 
recognize the importance of developing these skills.

However, the impact that the inclusion of ICTs in the classroom shows 
that there is a greater implementation of ICTs as a tool for solving pro-
blems. They are applied with frequencies to improve research processes, 
feedback, deepening of issues and processes in practice. From the point of 
view of the teacher, these tools have been responsible for motivating the 
student to project themselves professionally, however, many of them usua-
lly continue with a career that integrates ICTs or digital content.

Finally, it is usually more feasible and practical for educational institu-
tions and for teachers to make use of technology to provide didactic spaces 
by not requiring travel, generating a cost and taking more time than the 
class, or even not of interest to participate in it, as it facilitates contact, 
through virtuality, between the practical field, knowledge and the student.

In order to observe what the contribution is, or the improvements, that 
the students bring to the educational process, the results show that ICTs 
allow teachers to improve their academic work, favors the realization of 
activities and strengthens their planning. The student’s vision shows that 
there are cases where inclusion creates an environment that favors the 
motivation and execution of activities, provides them with the tools and 
material needed to work inside or outside the classroom. However, short-
comings are recognized in digital education, or the habit of using ICTs, 
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since, as well as there is a wide variety of resources for education, there are 
usually many distractors who, without teacher guidance, impair the educa-
tional process in class.

Finally, it should be noted that digital tools and technological devices 
are great means to get attention and establish better communication. How-
ever, this does not mean that only through them can these objectives be 
achieved, since there are tools and digital material that requires proper use.

Discussion
According to the objectives and the fieldwork developed, it is possible 

to demonstrate that, when answering the research question related to the 
impacts of ICTs in the practice of secondary school teachers in the schools 
of Bogotá and Cundinamarca, it is evident that both in studies and in 
fieldwork there is a marked impact on doctoral practices and these are re-
lated to training and use in the integration of ICTs.

Regarding the specific objectives, it was established that when desig-
ning and applying instruments related to teaching-learning processes, it 
is possible to demonstrate the integration of ICTs in the classrooms and, 
specifically in grades 10 and 11, the motivation factor as well as the impact 
on student learning.

When reflecting on the process of improving the quality of education in 
terms of the integration of ICTs in secondary and basic education, it is em-
phasized that it is necessary to permanently train teachers, as described by 
Morales, Ramírez , Vargas & Molina (2018). The authors state that factors 
that influence the teaching process, also perceived by the students, are tea-
chers’ motivation, dedication, methodological strategies and their knowled-
ge, as well as the good use of resources in teaching-learning processes.

Regarding the pedagogical practices and teaching styles of teachers, as 
well as the integration of didactics to ICTs and the behavior of students in 
grades 10 and 11, it is ratified that:

1.  Pedagogical practices including ICTs have a high impact. Stu-
dents and teachers consider it favorable in the teaching-learning 
process. 
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2.  By integrating ICTs into the didactics, most teachers inter-
viewed appreciate the impact that is evidenced in the students’ 
learning, but at the same time consider that they should be tra-
ined to properly use them.

3.  Regarding the behavior of students of grades 10 and 11, both 
teachers and students show the degree of motivation that exists 
when ICTs can be used while working in an active and coope-
rative way.
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