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SUMMARY

Introduction: The articulation between education and
technologies is of great relevance to the changes in
society. At the global level, various nations and their
educational systems converge towards a cutting-edge
technological proposal, so that technology is coupled
inapedagogical role within the teaching and learning
process. Objective: Relate the use of educational
technologies with an academic performance before
and during confinement by COVID-19 in the subject
of mathematics in elementary school students in the

DOI: https://doi.org/10.47307/GMC.2020.128.52.20

'ORCID: 0000-0002-8307-9564
2ORCID: 0000-0002-3120-4757
3ORCID: 0000-0003-3352-7733
“ORCID: 0000-0002-4809-9092
SORCID: 0000-0002-5192-193X
SORCID: 0000-0003-1516-107X

!Universidad Cuauhtémoc, Aguascalientes-México- marysol_m2@
hotmail.com

2Fundacion Universitaria delAreaAndina, Valledupar-Colombia-
lcudris@areandina.edu.co

3Universidad San Buenaventura, Seccional Cartagena - viana.
bustos@usbctg.edu.co

‘Fundacion Universitaria delAreaAndina, Valledupar-Colombia-
golivella2@areandina .edu.co

*Universidad Popular del Cesar, Valledupar-Colombia-
pedroluismedina@unicesar.edu.co

¢ Universidad del Sinu, Cartagena-Colombia- herman.alonso27@
yahoo .es

*Correspondencia: Lorena Cudris Torres, Programa de Psicologia,

Fundacién Universitaria del Area Andina. Transversal 22
Bis No 4-105 Sector Callejas Icudris@areandina.edu.co

Recibido: 15 de agosto de 2020
Aceptado: 16 de octubre de 2020

S336

Colombian Caribbean Region. Methods: The sample
consisted of 80 students, to whom the educational
technologies questionnaire used during confinement
was applied and the information on academic
performance was provided by the registration and
control office. The data analysis was carried out by
applying descriptive statistics, the data before and
during confinement was analyzed applying Student’s
T-test, and to establish the relationships between
the variables, use of educational technologies, and
academic performance, the Pearson correlation
analysis was performed. Results: A moderate
positive significant correlation was found between the
assessment that the participants assign to technology
and academic performance during confinement.
Conclusions: Moderate and slight negative statistically
significant correlations were found between student
academic performance and the hours of use, as well
as the tools for learning mathematics.

Key words: Educational technologies, academic
performance, lockdown, COVID-19, students.

RESUMEN

Introduccion: La articulacion entre educacion y
tecnologias es de gran relevancia para los cambios en
la sociedad. A nivel global, diversas naciones y sus
sistemas educativos convergen hacia una propuesta
tecnologica de vanguardia, de modo que la tecnologia
se acople en un rol pedagogico dentro del proceso de
ensefianzay aprendizaje. Objetivo: Relacionar el uso
detecnologias educativas conundesemperio académico
antes'y durante el confinamiento por COVID-19 en la
asignatura de Matemdtica en estudiantes de primaria
de la Region Caribe Colombiana. Métodos: La
muestra estuvo conformada por 80 estudiantes, a
quienes se les aplico el cuestionario de tecnologias
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educativas utilizado durante el confinamiento y
la informacion sobre desempeiio académico fue
proporcionada por la oficina de registro y control. El
andlisis de los datos se realizo aplicando estadistica
descriptiva, los datos antesy durante el confinamiento
se analizaron aplicando la prueba t de Student,y para
establecer las relaciones entre las variables, uso de
tecnologias educativas y rendimiento académico,
se realizo el andlisis de correlacion de Pearson.
Resultados: Se encontro una correlacion positiva
significativa moderada entre la evaluacion que los
participantes asignan a la tecnologia 'y el desempeiio
académico durante el confinamiento. Conclusiones:
Se encontraron correlaciones estadisticamente
significativas negativas moderadas y leves entre el
rendimiento académico de los estudiantes y las horas
de uso, asi como las herramientas para el aprendizaje
de las matemdticas.

Palabras clave: Tecnologias educativas, desempeiio
académico, cierre de emergencia, COVID-19,
estudiantes.

INTRODUCTION

Education has been subject to great changes
in human society, which have led it to require
a rethinking of methodological and strategic
issues; this is how academic performance has
been the object of analysis by various studies, in
which educational technology is one of the main
variables analyzed in this context.

When talking about technology as an
educational strategy, it is important to review
its incidence in the adolescent population,
where technology-based hobbies are recurring
and can be interpreted as an adverse aspect of
the learning process. Carried out a study, the
objective of which was to find out the impact of
technologies on the academic performance of
adolescents, which would allow judgments to be
made about the different myths of technologies
as classroom distractors. Using the HEGECO
Instrument as a data collector, they found that
nine out of ten students between the ages of
12 and 18 searched the Internet, viewed and /
or shared audio and video files, consulted on
wikis, and used instant messaging applications.
The authors infer that the implementation of
technology to mediate educational action favors
academic performance (1).
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Studied the impact of digital resources
and the development of competence: analysis
and synthesis, to identify educational action
on these reading comprehension skills, and
determine positive and negative aspects within
them (2). Tools such as ED puzzle, Kahoot, and
Educaplay, with which the authors managed to
apply activities where, through a satisfaction
survey validated by the UEM quality unit, they
found greater satisfaction with the learning and
teachers employed in the experimental group.
Furthermore,indicating that the use of interactive
online materials intervened favorably in the
analysis and synthesis competences, bearing
in mind that the study was carried out on an
experimental group with the same initial level
in said competences, finally showing an increase
in this competence in the students, with respect
to the initial level.

Theseresults are verified statistically as shown
by the research carried out by the authors (3) in
which the role of ICT in academic performance
was examined under an application with
structural models, where through a statistical
model determined the positive effects of ICT
on performance, here the instrument that
allowed the analysis of the data obtained was
the structural equation model (SEM), through
which they managed to conclude that there was
a direct relationship between the use of ICT
in the classroom and academic performance,
in which there was an indirect effect that was
not statistically significant, as is the case of
the variable use of ICT outside the classroom.
According to the estimator’s test, the indirect
effect - on academic performance - that this
variable exerts through its incidence on teachers’
performance is null (3).

On the other hand, (4) studied the perception
that students have about the use of technological
tools in their academic training process and
how these affect academic performance. The
results show that students with high and normal
academic performance took ICT as a tool to
improve and organize their academic process,
plan tasks, carry out teamwork, and looking for
support information. In conclusion, the authors
establish that the positive perception of ICT in the
learning process of students is related to obtaining
excellent grades, the variable of which must be
taken into account in all research of this type.
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Investigated with high school students
participating in digital programs, the objective
of which was to study the effectiveness of digital
programs with academic performance (5). The
authors used online questionnaires developed in
Google Drive to collect information, resulting in
improvements in student academic performance
through the implementation of digital programs;
Onthe other hand, it was evident that the programs
are an effective teaching tool. The study also
allowed identifying the benefits and limitations
that the use of digital classrooms brings in the
teaching and learning process, mainly considering
a better disposition of the students, favoring
collaborative work, a greater understanding of
the subjects, increased attention to student, and
dynamism in-class activities.

For his part, studied the effects of the use of
teaching strategies and educational resources
mediated by information and communication
technologies, selected through the diagnostic
evaluation of the apprentice, on academic
performance and motivation, this research It
was carried out in Colombian contexts, and the
participants were apprentices of the technologist’s
program of the CTPI center of the National
Learning Service SENA, Regional Cauca, they
used a quasi-experimental design, the findings
indicate that approximately half of the participants
have digital equipment in their homes and 60 %
have an intelligent mobile device, and the vast
majority of students use these tools for queries,
navigation, and topics of interest; As a final
result, improved performance was found in the
Blended Learning modality, motivation of the
experimental group, mainly because educational
resources and various forms of audiovisual and
multimedia content were developed (6).

In their study on academic performance and
the use of information technologies in university
students of the Faculty of Health Sciences (7),
chose to divide the group of students belonging
to the It shows, in two, applying google tools
in one, and not in the other; also using as a data
collection instrument the software statistical
package for the social sciences (SPSS) in its
version 22.0; When analyzing the results, they
found that when comparing the scores of the two
groups, the hypothesis was confirmed since the
higher performance was observed in the group
that used Google’s virtual technological tools;
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Thus, the authors concluded thatthe use of ICT in
the teaching of Medical Sciences promotes high
academic performance in students. There are
various works focused on the use of technologies
atthe service of education, some of them are those
carried out by (1,2,8-12), works in which the
variables related to the application of technology
devices at the service of learning, the use of
different strategies to enhance academic skills,
the interaction with learning and the mechanisms
of use of the teacher in front of the development
of the classes; this diversification has allowed
many adolescents to discover new forms of
appropriation of knowledge, interaction with
the environment, and approach to technology,
making appropriate use of it.

Likewise, investigated the effects of an
educational program based on the use of
ICT on academic performance and student
motivation in the subject of secondary
education technology (13). After using a quasi-
experimental method, pretest-posttestdesign with
a control group, through questionnaires, it was
concluded thatinitial university training could be
significantly improved through a very practical
subject, for example:

“A new Master of Secondary Education,
in which students will be taught to create
multimedia teaching materials for use with ICT
in the classroom. This would bring ICT closer to
future teachers, who would no longer see them as
alien to their work and full of complexity. Their
specific uses were analyzed in the field and the
advantages that they imply in the performance
and motivation of the students would be seen,
which could contribute to the improvement of
the current and future educational system™ (13).

Continuing with the aspects that influence
academic performance versus educational
technology, it is necessary to mention the
research work of (14), who in their study on
ICT as tools in the teaching-learning process to
optimize performance academic; they analyzed
the behavior and reactions of teachers regarding
technology and why some do notimplement ICT.
Inthis case,questionnaires aimed at both teachers
and students were implemented, thus resulting in
77 % of teachers considering that ICT can fulfill
apedagogical function under good direction and
planning, indicating that they agree that this help
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toimprove the classroom environment, with more
interactivity, preventing the student from getting
tired easily. The authors conclude that teacher
training is necessary for the different educational
centers,regarding new learning models, so as not
to fall into the stagnation of education; these tools
strengthen the teaching-learning process and help
improve the professional level of the students.

Establishes that several factors are related
to the academic performance of the adolescent
in school performance, school activities, and
the development of their learning (15). They
have conducted focused research on the use of
technologies and their application in education,
and in general describe that the use and impact
of information and communication technologies
(ICT) allow achieving a cultural acceleration in
the spaces in which the subjectinteracts,allowing
improving the processes establishing a quality
and equity (16-19).

The study carried out by (20), in which they
verified the increase in the academic performance
of the students through the implementation of
information and communication technologies;
efficacy was found in the use of a blog in science
education; For data collection, they used to pretest
and posttest and a questionnaire to inquire about
the usefulness of the blog. The analysis of the
results showed little significantdifferences in both
groups for the results of the pretest, and on the
contrary, it showed very significant differences
for the posttest study, thus indicating the results
that the experimental group that had worked on
the blog presented higher scores in the posttest
than the control group.

Developed a risk identification posture in
the use of education-based technologies (7,21-
22), describes the impact of ICT in education,
recognizing the value of devices that are
appropriate in the classroom, achieving positive
results in school performance, learning, and
adaptation (23). Are some of the authors who
in their research describe how the use of mobile
phones and applications can be used in favor of
academic performance, achieving development
of skills in reading, mathematics, social and
more basic sciences, physical activity through
the implementation of ICT in teaching (13,24~
29). Strategies that are confirmed by (5-6,30-
32) finding that the academic performance of
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participating high school students in the use of
virtual classrooms is favored.

It is important to mention that, although the
majority of the investigations register positive
results of the implementation of educational
technology compared to academic performance,
itis of utmostimportance to analyze the variables
usedin eachinvestigation,since in the educational
field it is still necessary to consolidate many
aspects related to whit the implementation of
technology in education, especially in teaching
and training methods for this type of teaching,
since the students are mostly digital natives and
the teaching function must maintain its guiding
and facilitating profile.

The above shows the possibilities offered by
using educational technologies in the teaching and
learning process and how these tools have become
the first option to continue with the educational
processes remotely and virtually in the teaching
and learning process in the different educational
levels due to the COVID-19 pandemic.

It should be noted that, for the Colombian
case, the student population that is enrolled in
Public Educational Institutions are mostly from
strata 1 and 2 and reside in vulnerable sectors and
others in dispersed rural areas (33), which that
makes it difficult for them to have technological
equipment and connectivity to receive classes
remotely or virtually and represents the main
barrier to access to this study option that has
been proposed during the pandemic to prevent
the spread of the coronavirus.

METHOD

A correlational quantitative approach was
used because it aims to examine or show the
relationship between variable or variable results.
Salkind (1998 as cited in Bernal,2010) states that
one of the important points regarding correlational
research is to examine relationships between
variables or their results, but at no time does he
explain that one is the cause of the other. In other
words, the correlation examines associations, but
not causal relationships, where a change in one
factor directly influences a change in another.
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Participants

The project activities were carried out with
students from the fifth grade of the Andrés Escobar
Escobar Educational Institution (IEANEE),
distributed as follows 5A with 30 students, 5B
with 30 students, and 5C with 40 students, for a
total of 100 students, of which 60 % of students
are female and 40 % male, aged between 9 and
12 years. The total sample selected was 80 fifth
grade students.

The selection of sampling oriented from the
sampling frame (finite) and quantitative research
that determines the group according to characters
from the probabilistic type formula,corroborated
under the statistical program Decision Analyst
STATS 2.0,application procedure,and reliability
level of the sample of 95 %.

The sample was calculated using the following
formula:

a NxZa*xpxq
~ d2x(N — 1) + 22xpxq

n

Instruments

To identify the educational technologies
used by IEANEE fifth-grade students, the
authors developed a questionnaire on google,
which included informed consent and consent
for parents to authorize student participation in
the study, and the latter confirmed the intention
to participate. The questionnaire collects the
following information:

Sociodemographic characteristics of the
students such as sex, age, socioeconomic status.

e Access to connectivity or internet service.

e Use of educational technologies. The level of
use of technologies such as YouTube, search
engines (google academic),blogs,Classroom,
Zoom, Hangouts Meet, Whatsapp will be
evaluated.

e Frequency of use, hours a day.

e Use of technologies to support mathematical
learning.
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Personal assessment of technologies to support
the academic process during confinement by
COVID-19.

The questions used were of the multiple-choice
type, with a single answer, which allows the data
to be collected and organized accurately to be
statistically assessed in their respective analysis
and observation,bearing in mind that the research
was relational with a quantitative approach.

To measure the academic performance, the
marks of the mathematics area corresponding to
the first and second academic period of the year
2020 wererequested from the IEAEE registration
and control area of the students under study.

Process

The directors of the Educational Institution
(EI) under study were contacted to present
the project and its scope, request permits to
carry out the research. Subsequently, parents
were contacted through telephone calls, with
the information provided by the registration
and control areas of EI, parental permits were
requested for their children to participate in
the study and sign the informed consent and
finally, the informed consent of the students was
requested to participate in the research. Once this
procedure was completed, the instruments were
applied virtually, after explanation in a group way
through a virtual meeting through zoom. Once
the information was obtained, it was organized
in Excel tables and the descriptive and inferential
statistical analysis was developed.

Data analysis

The data analysis was performed by
applying descriptive statisticians, measures
of central tendency, variability (analysis of
frequency, percentage, standard deviation and
mean), subsequently to establish significant
statistical differences between the means of the
measurements before confinement and During
the confinement, the student T-test was applied
to a sample and finally, the Pearson correlation
coefficient statistician was applied to establish
the statistical relationships between the variables:
use of educational technologies and academic
performance.

Vol. 128, Supl 2, diciembre 2020



CUDRIS-MORENO M, ET AL

Ethical aspects

In the present investigation, the appropriate
handling of the information was taken into
account to take care of the ethical considerations
of this type of study. Among the ethical aspects
under consideration are: study endorsed by the
ethics committee of the Cuauhtémoc University
of Mexico, informed consent and assent, by
directors of the institution, parents and research
participants, the principle of autonomy with
voluntary and anonymous participation,
highlighting the confidentiality of the information
provided.

RESULTS

Sociodemographic characteristics of the
participants

Table 1
Age of the participants

Age Frequency Percentage Valid

Percentage

8 8 10.0 12.5

Valid 9 32 40.0 50.0
10 34 425 53.1

11 2 2.5 3.1

12 0 0.0 00

13 4 5.0 6.3

Total 80 100.0 100.0

Source: Analysis obtained through descriptive statistics.

Tables 2 and 3, descriptively show the ages
of the participants, showing the minimum and
maximum ranges, for which we have 8 years as
the minimum age and 13 years as the maximum
age, we observe the mean which is 10 and the
deviation with a value of 2,121. The table
specifically shows the frequency of each of the
ages found in the participants; obtaining the
highest frequency at the age of 10 years. These
data helped determine the dominant age group
among the sample participants. The data found
is presented graphically below.

The sample, corresponding to 80 participants,
was applied to the instrument and it was obtained
that 50 % corresponds to the female sex and
another 50 % to the male sex, being a total of 40
female students and 40 male students.

Regarding the socioeconomic stratum, the data
found is shown in table number 4; it is evident
that the most frequent stratum is 1, in which 70
students of the sample belong, which represents
87.5 % of the total of the participants, as well
as a total of 8 students belonging to stratum 2
corresponding to 10 %, and 2 students for 2.5 %
respectively.

Regarding the specific variables of inquiry
for this study, different aspects related to the
access and use of the Internet by the investigated
students were assessed, in this sense, most of the
participants reported having access a few times.

Table 2

Age (mean and standard deviation)

Descriptive statistics

N Minimum Maximum Mean Typical deviation
Age 80 8 13 10.00 2121
N
Valid
(according 80
to list)

Source: Analysis obtained through descriptive statistics.

Gac Méd Caracas
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Table 3
Sex
Sex Frequency Percentage Valid
Percentage
Female 40 50.0 50.0
Valid Male 40 50.0 50.0
Total 80 100.0 100.0
Source: Analysis obtained through descriptive statistics.
Table 4
Socioeconomic stratum of the participants
Socioeconomic Frequency Percentage Valid
stratum Percentage
1 70 87.5 218.8
2 8 10.0 250
3 2 2.5 6.3
Valid 4 0 00 0.0
5 0 0.0 0.0
6 0 0.0 0.0
Total 80 100.0 100.0
Source: Analysis obtained through descriptive statistics.
Table 5 Table 6
Internet access Internet use
Internet Access Frequency Percentage Internet use Frequency Percentage
Never 22 27.5 Online Games 0 0
Rarely 40 50.0 Social networks and
Frequently 18 22.5 communication 16 20.0
Permanently 0 0.0 Entertainment. Movies 10 12.5
Total 80 100 Academic Search 43 53.75
Academic videos 11 13.75
Source: Analysis obtained through descriptive statistics. Total 80 100.00

Once the use of the network was investigated,
theresults indicate that 53.75 % of the participants
use the internet to carry out academic searches,
while 20 % express their use to enter social
networks (Table 6).
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Source: Analysis obtained through descriptive statistics.

Regarding the most widely used technological
tools,a significant number of the sample reported
that they frequently use YouTube with 41.25 %
and search engines such as Google with 31.25 %
(Table 7).
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Table 7

Technological tools used

Technological tools used Frequency Percentage
YouTube 33 41.25
Search engines (GOOGLE) 25 31.25
Blogs 0 0
Zoom 13 16.25
Hangouts Meet 0 0
WhatsApp 9 11.25
Others 0 0
Total 80 100

Source: Analysis obtained through descriptive statistics.

Regarding the frequency of use of the
technological tools that the participants reported
using, it was found that 66.2 % reported using
them every day and alower percentage, although
significant22.5 % expressed using them between
2 and 3 days per week (Table 8).

Table 8

Frequency of use of technological tools

Frequency use Frequency Percentage

Everyday 53 66.25
Between 4 and 5 days a week 9 11.25
2 - 3 days a week 18 225
Once a week 0 0
Total 80 100.00

Source: Analysis obtained through descriptive statistics.

Another aspect evaluated is related to the
perception that the participants have about the use
of technological tools to support mathematical
learning, to which 36.2 % reported using
technological tools to support their learning
processes in the area of mathematics, although
another important percentage expressed doing it
a few times, a question that shows heterogeneity
betweenits use in the generic group of investigated
students (Table 10).

Gac Méd Caracas

Regarding the use of technological tools by
students, they stated that they use them between
1 and 2 hours with 30 %, and between 3 and 4
hours a day in 28.75 %, and another group of
participants who expressed use them more than
5 hours a day with 21.25 % (Table 9).

Table 9

Hours of use of technological tools

Hours of use of
technological tools

Frequency Percentage

More than 5 hours a day 17 21.25
Between 3 and 4 hours a day 23 28.75
Between 1 and 2 hours 24 30
Less than 1 hour 16 20
Total 80 100

Source: Analysis obtained through descriptive statistics.

Table 10
Use of technological tools to support the learning of
mathematics

Use of technological tools
to support the learning

Frequency Percentage

of mathematics

Yes, many times 29 36.25
Yes, frequently 19 23.75
Yes, rarely 27 33.75
Never 5 6.25
Total 80 100.00

Source: Analysis obtained through descriptive statistics.
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Regarding the assessment that the participants
made on educational technologies as a help and
support in mathematical learning, most of them

were rated above seven, showing the value they
give to these tools as a support for their learning
processes (Table 11).

Table 11

Assessment of educational technology and mathematical learning

Assessment of educational technologies as aid Frequency Percentage
and support in mathematical learning
1 0 0.00
2 0 0.00
3 0 0.00
4 0 0.00
5 1 1.25
6 0 0.00
7 8 10.00
8 20 25.00
9 16 20.00
10 35 43.75
Total 80 100.00

Source: Analysis obtained through descriptive statistics.

During the current school year, the scores
obtained by the participants in the area of
mathematics were taken before the mandatory
period of confinement that demanded of the
schools the compulsory closure of their academic

activities in their face-to-face version. When
analyzing the academic performance of the
students,itis identified that the majority obtained
low and basic scores (Table 12).

Table 12

Academic performance in the area of mathematics before confinement

Performance Academic Frequency Percentage
0-30 Very low 0 0
30-64 Low 34 42.5
65-79 Basic 37 46.25
80-90 High 7 8.75
91- 100 Superior 2 25
Total 80 100.00

Source: Analysis obtained through descriptive statistics.

During the compulsory confinement and
social distancing measures taken by the national
government, the institutions resumed school
activities in a distance, remote and virtual mode,
substantially modifying school dynamics as
they had been experienced by all educational
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actors. The scores indicate a substantial change
in academic performance since most of them
went up to a basic level and a higher percentage
of students were found who scored higher than
the data collected before the confinement period
(Table 13).
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Table 13

During confinement

Academic Performance Frequency Percentage
0-30 Very Low 0 0
30-64 Low 12 15.0
65-79 Basic 50 62.5
80-90 High 14 17.5
91- 100 Superior 4 50
Total 80 100.0

Source: Analysis obtained through descriptive statistics

The analysis of descriptive statistics on
academic performance in the area of mathematics
shows a significant increase in the mean of the

scores obtained by the participants before and
during confinement (Table 14).

Table 14

The difference in means of academic performance before and during confinement

N Mean Standard Mean
Deviation Standard
Error
Before confinement 80 64.08 13 263 1483
During confinement 80 71.33 10 494 1173

Source: Analysis obtained from the Student t test.

To establish statistical comparisons to
determine the differences found in the scores and
means referring to the academic performance of
the participants was significant, a student T-test
was applied to a sample, which showed that

the level of bilateral significance was 0.001 is
that is, less than 0.05, so it is assumed that the
differences found between the scores obtained by
the same group at different times are statistically
significant (Table 15).

Table 15

The student t-test for a sample

Proof value = 0

95 % confidence

T Gl Bilateral sig. Mean interval of the
difference difference
Lower Higher
Before
confinement 43 209 79 0.0001 64 075 61.12 67.03
During
confinement 60 793 79 0.0001 71325 68.99 73.66

Source: Analysis obtained from the T student test.

Gac Méd Caracas
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Finally, a correlation analysis was performed
between the use of technologies and the academic
performance of the students, which showed a
moderate positive significant correlation between
the assessment that the participants assigned to the
technology and the academic performance during
the confinement. On the other hand, moderate
and slight negative statistically significant
correlations were found between students’

academic performance and hours of use, as well
as tools for learning mathematics. Given the
above, it is worth considering that the greater the
number of hours, the lower the scores, which can
be analyzed inrelation to another of the questions
asked in the questionnaire and which showed that
a significant percentage dedicated these hours to
browsing social networks (Table 16).

Table 16

Correlation between variables

Hours of use Mathematical tools Technology
assessment

Academic Pearson -0.247%* -0.148 0.175
performance before Correlation
confinement

Sig. 0.027 0.189 0.12
Academic Pearson -0.311%* -0.430%* 0.420%*
performance during Correlation
confinement

Sig. 0.005 0 0

N 80 80 80

*P<0.05 level (bilateral); **P<0.01 (bilateral)

Source: Analysis obtained from the Student t-test.

DISCUSSION

The current challenges to which society is
confronted are undeniable, and in the case of
study, education. This implies transforming the
habitual frameworks of the teaching-learning
processes, without disfavoring the proposed
objectives, and at the same time favoring the
development of academic competencies. The
results evidenced in the study warn the following:

First, they point out the potential use of
technology-mediated learning, that is, how
digital resources facilitate the teaching-learning
relationship as alternative means to the usual
framework of face-to-face teaching, that is, that
in an openly digital generation, Digital resources
can enhance student learning and the acquisition
of academic knowledge and skills. This, taking

S346

into account the achievements obtained in
academic performance, which went from 64.08 %
(pretest) to 71.33 % (posttest) in the general
study population. This change is also evident
in the quality of the performance, since, in the
pretest, 42.5 % were in low performance, and in
the posttest, the low performance obtained only
15 %. In other words,27.5 % of the students with
low performance increased their performance,
with respect to their performance, and the use
of digital technologies and resources.

Likewise, the basic performance, during the
pretest had 46.25 %, while in the posttest it was
found 62.5 %, that is, an increase of 16.25 % in
the quality of the general performance thanks
to the use of digital technologies and resources.
Similarly, high performance during the pretest
obtained 8.75 %, while 17.5 % was found in
the post-test evaluation, that is, an increase of
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100 % in this category,thanks to the use of digital
technologies and resources.

This suggests that the frequent use of digital
technologies and resources favors teaching-
learning and enhances academic performance.
This is noted, thanks to the fact that the quality
of performance, in general, went from being
low-basic 88.75 % in the pre-test, to being high-
80 % in the posttest. Thus, the low performance
was the one that decreased the most, while high
performance was the most evident, with an
increase of 100 % compared to the pretest. In
this sense, the conclusions of (1-3,34,35) are
confirmed.

Secondly,itstands out,the student’s willingness
to learn through technological resources, that is,
because 88.75 % of the participants consider
the importance of educational technologies as
aid and support in learning, rating their value
among 8 and 10. Likewise, 88.75 % report
the use of technology for academic processes
such as academic searches (31.25 %), academic
videos /YouTube (41.25 %), or zoom (16.25 %).
Thus, 60 % of the participants report they used
technological tools to support learning. In
other words, the teaching-learning relationship
is enhanced when learning is mediated through
digital resources, while it can be inferred that
student participation in their learning process
since it self-manages their digital resources.

Thirdly, the time and quality of the use of
digital media suggest that the potential of the
digital resource lies in its usefulness, not in its
quantity, although 66.2 % stated that they use
digital media every day, their daily use. Itranges
from 1 to 4 hours 58.75 %. Thatis, “daily” is not
synonymous with “all day”, but its use is related
to the quality of the search and the effectiveness
of the use, thatis, to the specific search in relation
to academic processes as suggested in 88.75 %
aboutitsuse,indicated above. Furthermore,since
internet access, according to the participants, is
50 % a few times, and 22.5 % frequently, it is
valid to argue that such condition is related to
the quality of the use of technologies, that is,
how much the more limited the access, the more
specific is the academic search.

The above, then, confirms the findings
of (4-7,13-14,20), about the means, resources,
motivation, and academic performance from

Gac Méd Caracas

the use of technologies, in short, it is established
that the technological means in middle education
can enhance academic performance based on
student participation, search quality, and time
spent on resources.

Author contributions

MC-M. Carried out the theoretical framework,
the methodology; LC-T performed the statistical
analysis and presented the results; GO-L and
PM-P did the data collection; VB-A wrote the
discussion.

Funds

An article resulting from research carried out
by the Fundacién Universitaria del Area Andina
- Valledupar and the InstituciénEducativa Andrés
Escobar Escobar.

Conflict of interest

The authors declare that they have no conflict
of interest within the manuscript.

REFERENCES

1. GarciaS,Cant6n 1. Use of technologies and academic
performance in adolescent students. Communicate.
Sci Educommun. 2019;27:123-135.

2. Garrido M, Gémez G, Marquez M, Lagar L, Garrido
S. Impact of digital resources on learning and
development of analysis and synthesis competence.
Educ Med. 2018;20:74-78.

3. Chasco C, Pumarada M, Contreras J. Role of ICT in
academic performance: An application with models of
structural equations. Appl Economics. 2017;16:76-94.

4. GarciaA,Tejedor FJ. Students’ perception of the value
of ICT in their learning strategies and their relationship
with performance. Education XXI. 2017;20:137-159.

5. Loza J Salinas V, Glasserman L. Academic
performance of high school students who participate
in the digital classroom program. Edmetic, Magazine
of Media Education and ICT. 2017;6:60-80.

6. Pino S. Effects of the use of didactic teaching
strategies and educational resources mediated by ICT

S347



10.

11.

12.

13.

14.

15.

16.

17.

S348

EDUCATIONAL TECHNOLOGY AND ACADEMIC PERFORMANCE IN STUDENTS

technologies, selected in the light of the diagnostic
evaluation of the apprentice, on the academic
performance and motivation of apprentices of
technologist-level programs at the CTPI center of the
Sena Regional Cauca. 2017. (Undergraduate work /
undergraduate thesis).

Gonzilez K, Tovilla C, Juérez I, Lépez M. Use of
information technology in academic performance
based on a Mexican population of medical students.
Higher Medical Education. 2017;31:1-10

Garcia A, Muiioz V. Educational technology:
Characteristics and evolution of a discipline.
Pedagogical Education Magazine. 2010;14:67-87.

Cortés O, Pinto A, Atrio I. E-portfolio as a
constructionist tool for active learning in educational
technology. Lasallian Res Magazine. 2015;12:36-44.

ForeroF. Interaction of students and teachers with ICT
in rural schools in Valledupar. 2015. Master’s thesis,
Tecnolégico de Monterey, EGE, Graduate School of
Education.

Espinoza C. Learning strategies implemented by
sixth-grade students from the use of computers and the
Internetin a 2: 1 model, to support curricular learning
processes in science and social studies. Education.
2015;39:124-138.

Florez M, Aguilar A, Hernandez Y, Salazar J, Pinillos
J,Pérez C. Knowledge society, ICT and its influence
on education. Spaces Magazine. 2017;38:39.

Huertas A, Pantoja A. Effects of an educational
program based on the use of tic on the academic
performance and motivation of students in the subject
oftechnology in secondary education. Education XXI.
2016;19:229-250.

Pacheco F, Villacis C, Alvarez P. ICT as tools in
the teaching-learning process to optimize academic
performance. UPSE Pedag Sci Innov Magazine.
2016;3:15-16.

Alvarez A, Suarez N, Tuero E, Nuanez JC, Valle A,
Regueiro B. Family involvement, adolescent self-
concept and academic performance. Eur J Invest
Health Psych Educ. 2015;5:35-48.

Palma-Gomez A, Herrero R, Banos R, et al. Eficacia
de un programa en linea autoaplicado para promover
la resiliencia y las habilidades de afrontamiento en
estudiantes universitarios en cuatro paises de habla
hispana: protocolo de estudio paraunensayo controlado
aleatorizado. BMC Psychiatry. 2020;20:148.

Amords L. Impact of the use of new technologies
in socio-educational processes. CINEMATIC as
experience. RELATEC, Latin Am J Educ Technol.
2016;15:123-140.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Angulo J, Vales J, Oswaldo C, Garcia R. Theories
that support educational technology. 2015.

Brito R, Diaz P. Digital technology, learning and
education; practices and perceptions of children under
8 years and their parents. Essays, Magazines of the
Faculty of Education of Albacete. 2016;31:23-40.

Rojano S, Lépez M, Lépez G. Development of
information and communication technologies to
reinforce the teaching and learning processes in
science in the degree of teacher in early childhood
education at the University of Malaga. Chem Educat.
2016;27:226-232.

Go6mezD. Technology-based educational innovation.
Science, Technology and Health. 2016;2:102-106.

Alfaro Gonzélez M, Vazquez Ferndandez M, Fierro
Urturi A, Herrero Bregén B, Muifioz Moreno MF,
Rodriguez Molinero L. Uso y riesgos de las tecnologias
de la informacién y comunicacién en adolescentes de
13-18 afios. Grupo de Educacidon Para La Salud de la
AEPAP. MEDES, Medicine in Spanish. Acta Pediat
Espafiola. 2015;73(6):e126-e135.

HernandezR. Impact of ICT in education: Challenges
and Perspectives. Purposes and Representations.
2017;5:325-347.

HerreraB,AquileaG,BuenAbab M. The use of mobile
phones, applications and their academic performance
in DES DACI students. Iberoame Magazine Educat
Res Develop. 2015;12:1-18.

Hung E. Towards the promotion of ICT in the
educational sector in Colombia. 2015.

Islas C. The implication of the TIC in the education:
Scopes, Limitations and Prospective. Iberoam
Magazin Educat Res Develop, RIDE. 2017;8:1-16.

Loépez K, Lépez J. Mathematics education and
technologies used to teach mathematics. Educational
research and innovation electronics. 2018:56-62.

Puig G, Llamas F, Potolés A. Relationship between
information and communication technologies with
academic performance and the practice of physical
activity in primary education. Innovation and
multimedia teaching. 2015;32:1-10.

Ruiz F. Tic in early childhood education: a training
proposal in the didactic subject of mathematics based
on the use of technology. DIM Magazine. Didactics,
innovation and Multimedia. 2016;33:1-18.

Cochrane T, Antonczak L. Implementing a Mobile
Social Media Framework for Designing Creative
Pedagogies. Soc Sci. 2014;3:359-377.

Sunkel G. Information and communication
technologies (ICT) in education in Latin America. An
exploration of indicators. Social politics. Santiago
de Chile: United Nations CEPAL. 2016.

Vol. 128, Supl 2, diciembre 2020



CUDRIS-MORENO M, ET AL

32. Pacheco F, Villacis C, Alvarez P. ICT as tools in
the teaching-learning process to optimize academic
performance. UPSE, Pedag Sci Innov Magazine.
2016;3:15-16.

33. Stornelli N. EI atraso tecnolégico que mostré el
coronavirus. El Tiempo. 2020:14-15.

Gac Méd Caracas

34. Pisarenko V. Teaching a Foreign Language Using

35.

Videos. Soc Sci. 2017;6:125.

Gualdrén-Ortiz DP, Cudris-Torres L, Barrios—Nufiez
A, Olivella-L6pez G, Bermidez-Cuello JC, Gutiérrez-
Garcia RA. El ava como estrategia didactica en la
ensefianza del pensamiento légico - matematicas.
Arch Ven Farmacol Ter. 2020;39(3):257-262.

S349



