Revista Andina de Educacion 7(1) (2023) 000711

ISSN: 2631-2816

Revisa Andina de
Educacion

Revista Andina de Educacién

https://revistas.uasb.edu.ec/index.php/ree

UNIVERSIDAD ANDINA
SIMON BOLIVAR

Ecuador

https:/ /doi.org/10.32719/26312816.2023.7.1.1

Information and Communication Technologies (ICT) in Secon-
dary School: A Systematic Review

Las tecnologias de la informacién y la comunicacién (TIC) en educacién secundaria: Una

revision sistematica

Liliana Ethel Peralta-Roncal®
B4, Magda Verdnica Bazan Linares?

Luna Acufia®

B4, Milagros del Pilar Gaona Portal®

<]

B4, Maleyne Lisseth

2 Universidad César Vallejo. Av. Larco 1770, Trujillo, 13001, Perda.

ARTICLE INFO

Article history:

Received June 07, 2023
Accepted August 08, 2023
Published November 01, 2023

Keywords:

learning

secondary school

students

information and communication
technologies

ICT

INFORMACION DEL ARTICULO

Historial del articulo:

Recibido el 07 de junio de 2023
Aceptado el 08 de agosto de 2023
Publicado el 01 de noviembre de 2023

Palabras clave:

aprendizaje

educacién secundaria

estudiantes

tecnologias de la informacién
y la comunicacién

TIC

Introduction

ABSTRACT

Information and communication technologies are digital tools capable of interconnecting people for
different purposes. It is through them and a greater interactivity that new educational experiences
have arisen to better adapt to the personal needs of each student. In this context, this study aims to
analyze information related to the relevance of ICT use in learning within secondary education and
during the last decade, through a systematic review of the literature under the PRISMA method.
A total of 58 articles were compiled in the selection process. The review result indicated that ICTs
are considered innovative tools within the educational field, and their significance has considerably
grown as a result of the COVID-19 pandemic. However, there are still a few challenges to overcome
to implement them efficiently, this step requiring hard work on the part of teachers and educational
institutions themselves.

RESUMEN

Las tecnologias de la informacién y comunicacién (TIC) son herramientas digitales capaces de
interconectar a las personas con diversos fines. A partir de ellas y de una mayor interactividad, se ha
buscado crear una experiencia educativa que se adapte mejor a las necesidades independientes de los
estudiantes. En ese contexto, este estudio tiene como objetivo analizar informacién sobre la relevancia
del uso de las TIC en el aprendizaje dentro de la educacién secundaria y durante la dltima década,
mediante una revision sistemédtica de la literatura bajo el método PRISMA. Como resultado del
proceso de seleccion, se recopilaron 58 articulos acerca de esta temdtica. A partir de lo obtenido en esta
revision, se observa que las TIC ya se muestran como herramientas revolucionarias dentro del &mbito
educativo, y que su importancia ha crecido considerablemente a raiz de la pandemia del COVID-19.
Sin embargo, atin queda una serie de retos por vencer para poder implementarlas eficientemente, lo
que requiere de un arduo trabajo por parte de los docentes y de las propias instituciones educativas.
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the so-called information and communications technolo-
gy (ICT) appears as a set of digital tools which have gai-

Since the late 20th century, society has been experien-
cing an unprecedented technological revolution resul-
ting from the industrial development of the last decades,
shaping the world as it is. As in the previous industrial
revolutions, current times show a series of changes cha-
racterized by new technologies which started to increase
their presence and impact on different daily-life aspects
(Calderon, 2019). Throughout the years, tools such as In-
ternet have become widely used worldwide, particularly
among youngest generations. It is in this context where

ned increasing relevance thanks to their great potential
for interconnecting people (Alvarez et al., 2019).
Nowadays it is increasingly common for people to be
in contact with new technologies from an early age, and
therefore they develop a series of skills and abilities spe-
cific to the technological sphere. Those digital skills are
gaining momentum within the educational area, as they
become key tools to face current and future challenges of
a society ruled by technological change (Barbudo et al.,
2021). For this reason, in the last three decades new initia-
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tives to take traditional education a step forward towards
digital education have been promoted to run with the ti-
mes. As technologies such as internet and social media
are a crucial part of nowadays society, it is the duty of the
educational system to reinvent itself and acquire those
new tools (Zanotti & Grasso, 2020).

The educational use of Internet-enabled computers
and mobile devices has the advantage of facilitating
access to education and improving its quality (Torras,
2021). Thanks to the ICTs, people can easily communicate
around the world and exchange information, what in the
educational sphere allows to update the teaching-lear-
ning process. It is also possible to create a much more
interactive educational experience, based in the use of
audiovisual material, and better adapted to the personal
needs of each student (Gallo et al., 2021). Likewise, the
use of ICTs in the methodological context allows teachers
to innovate and foster students” both personal initiative
and self-learning, which is also known as discovery lear-
ning (Alvarez et al., 2019).

However, the presence of ITCs in education entails, in
turn, the development of new digital skills and compe-
tencies on the part of teachers, so they can adapt them-
selves to this new reality (Lorenzo et al., 2019). On the
so-called digital immigrants —in this case, teachers— falls
the task of successfully incorporating technology in the
educational environment and leverage it to catch the in-
terest of the digital natives or younger generations (Gon-
zalez et al., 2020). Nevertheless, there are other challenges
to face before institutions may use ICTs properly taking
advantage of all their potential. For example, not all have
the required digital infrastructure needed to their imple-
mentation, or the right pedagogical model for the new
virtual environments to be created (Guiot, 2021).

In this context, it was considered relevant to conduct a
systematic review of academic sources addressing the use
of ICTs as valuable resources for the teaching approach
and the strategies used by students inside and outside
the classroom to acquire new skills and competencies.
Therefore, this study aims to analyze information on the
relevance of ICTs in secondary education learning, in or-
der to determine their degree of influence and the most
popular tools used in this area.

Methodology

For this study, a systematic review was conducted to
analyze the scientific literature published in the last deca-
de on the use of ITCs as tools generating a change in the
methodological process of secondary education learning.
This review has the objective to explore the influence of
ICTs on students’ learning, as well as the most effective
tools to this aim. For this purpose, the PRISMA (Preferred
Reporting Items for Systematic reviews and Meta-Analy-
ses) guidelines were followed, as they confer a compre-
hensive manual to appropriately and systematically re-
view all the articles collected according to their central
subject (Sanchez et al., 2022). Starting from this, the fo-
llowing research questions arose.

Q1: What has been the role of ICTs in secondary education in the
last years?
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Q2: What has been the impact of the COVID-19 pandemic on the
implementation of ITCs in secondary education?

With the aim of answering these questions and explo-
ring in-depth the evolution of the ICTs in the educational
sphere -including the pandemic period-, the time span
was limited to a decade in the search, specifically the
years 2012 until 2022, and articles from all over the world
were included. Thus, it was possible to gather more in-
formation about the changes experienced in secondary
education regarding the gradual implementation of new
digital tools. Likewise, it was attainable to explore ICTs
in different stages of their development and massification
within the educational system, and the level of priority
they have gained in different contexts.

In order to compile the publications, three widely
used bibliographic databases were considered: Scien-
tific Electronic Library Online (SciELO), ScienceDirect
(Scopus), and EBSCO. Among others, the following Spa-
nish keywords were introduced in the search sections:
“tecnologias de informacién y comunicacién”, “educa-
cion secundaria”, “educacion digital”, or “virtualidad”.
The combination of these keywords and the use of Boo-
lean operators such as AND and OR allowed to complete
the initial search of a group of articles related with the
subject, using commands such as, for example, “[(Tecno-
logias de la informacién y comunicacién), (ICT), (educa-
cién), and (secundaria)]”.

Once the initial selection of publication was obtained,
inclusion and exclusion criteria illustrated in Table 1 were
considered to conduct the final selection of articles to be
included in the systematic review.

Table 1. Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Studies focused on other educational
levels or not related to education

Articles focused on the use
of ICTs in secondary school

Articles published between 2012
and 2022

Articles published in other years
different from the range defined

Articles published in English,
Portuguese, or Spanish with full
text available

Articles published in other languages

Articles published in SciELO,

Scopus, or EBSCO Articles from unreliable sources

Articles of qualitative or
quantitative research

Book chapters, review articles,
editorial pieces, reviews, theses, etc.

Source: Authors” own elaboration (2023).

The initial exploration of the three databases used
yielded a large number of articles, even after discarding
duplicate results. Subsequently, based on the previously
stated exclusion criteria, a considerable number were fil-
tered out. Finally, an in-depth review was conducted to
select the final number of articles to be included in this
systematic review. Figure 1 shows the flowchart —based
on PRISMA method — followed in the document search
and selection processes.
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Registers identified through database search by title:
SCOPUS (562), SciELO (677), EBSCO (197)
(n=1436)

______________ > Number of registers excluded
v due to duplicated databases
(n=47)

Total registers without duplicates (n = 1389)

A 4

Examined registers: 558 (Scopus), 635
(SciELO) and 196 (EBSCO)

(n=1389)
Number of registers
excluded by inclusion/
""""""" exclusion criteria
v (n=1182)

Selected registers by
inclusion/exclusion criteria
(n=177)

Number of registers
""""""" P | excluded by full text
v (n=119)

Total documents included
in the analysis
(n=58)

| INCLUSION | | SELECTION | | REVIEW | | IDENTIFICATION |

Fig. 1. Search and selection of study sources diagram.

Source: Authors” own elaboration (2023).

Results

Once the process was completed, 58 publications were
selected for the present study after applying the inclusion
and exclusion criteria. These publications were organized
in a matrix in Excel in order to facilitate their analysis and
classify their most relevant information. First, it was obser-
ved that within the selected group of publications, 35 arti-
cles (60.4%) were obtained from SciELO, 22 articles (37.9%)
from EBSCO, and just one (1.7%) from ScienceDirect.

According to the inclusion and exclusion criteria, all
the compiled publications belong to research articles. Wi-
thin the selected group, 29 (50%) focused their research
on students, 19 (32.8%) on teachers, 9 of them (15.5%) on
both students and teachers, and just one article (1.7%)
on parents. Additionally, 52 articles were compiled in
the Spanish language (89.6%), 3 (5.2%) in English, and 3
(5.2%) in Portuguese. Figure 2 illustrates the number of
articles obtained per year within the period 2012-2022.
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Fig. 2. Publications per year.

Source: Authors” own elaboration (2023).

Although finally there were publications selected
from all the years indicated, a smaller number of arti-
cles it is observed in the first part of the scope, with 2012
being the year with less publications compiled. Besides,
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it must be highlighted the considerable increase of pu-
blications in the years of the COVID-19 pandemic. This
fact reflects the impact that this phenomenon had on the
global interest to modernize secondary education throu-
gh the inclusion of technological tool which helped to
guarantee the continuity of educational services. Addi-
tionally, Figure 3 shows the country distribution of the
selected number of publications.
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Fig. 3. Distribution of publications by country.

Source: Authors” own elaboration (2023).

From Figure 3 it can be observed that, though no res-
triction was applied with respect to the country in which
the studies were conducted, the selected publications are
concentrated in Latin America, the Caribbean, and Euro-
pe. Considering that most compiled articles were publi-
shed in Spanish, it proves consistent with their region of
origin. Spain id by far the country with the larger number
of publications, with a total of 19 articles. It is followed by
Colombia, Argentina, Mexico, and Chile, with more than
4 published articles, then Portugal, Brazil, Peru, Domi-
nican Republic, Bolivia, Costa Rica, Ecuador, Paraguay,
and Uruguay, with 3 articles or less.

As a first analysis, keywords of the selected articles
were compiled, and the VOSviewer software was used to
generate the bibliometric networks showed in Figure 4.
For this purpose, a minimum value of four occurrences
was defined for the group of keywords, from which se-
venteen of them were filtered, representing a good degree
of relationship between the compiled articles. Additiona-
Ily, none of the selected keywords was filtered out, as all
of them were both relevant to the subject of the present
study and interrelated.

First of all, it is observed that the most used keywords
are “TIC” and “ICT”, present in 20 (34.5%) and 16 (27.6%)
articles, respectively. These terms are followed in populari-
ty by “educacién secundaria” and “secondary education”,
present in 13 (22.4%) and 12 (20.7%) articles, respectively.
This confirms that the selected articles are the most suita-
ble ones for the systematic review, given their approach
regarding the use of ICT in secondary school. The rest of
keywords also belong to the field of education and the use
of applied technology. Likewise, there is a strong relation
between all the terms, which are classified into three clus-
ters of different colors, what reinforces the idea that the
compilation carried out for this study is suitable.
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Fig. 4. Bibliometric network showing the most frequent
keywords.

Source: Authors’ own elaboration (2023).

In general terms, the selected publications focused
on research about the application of ICTs in secondary
school academic activity. To this end, they focused on
evaluating students, teachers, and even parents, toge-
ther or separately. Some studies focused on elaborating a
comparison regarding the use of ICTs in previous stages
such as primary education, while others were projected
to future stages such as university access. These studies
focused on exploring different factors such as the percep-
tion of students or teachers on the use of ICTs in their
academic activities, or the impact of ICT on aspects such
as students” motivation or academic performance.

Among the main instruments used there are the ques-
tionnaire, the survey, the interview, and the focus groups
(Acosta et al., 2022; Alvarez Atencio et al., 2022; Alva-
rez Sampayo et al., 2021; Angulo et al., 2019; Arancibia
& Badia, 2015; Area et al., 2018; Arenas et al., 2021; Ba-
dia et al., 2015; Baena y Granero, 2013; Bermudez, 2022;
Brovelli et al., 2018; Calle & Sanchez, 2017; Carrién et al.,
2022; Chiappe & Romero, 2018; Coelho et al., 2016; Colas
et al., 2017; Colas & Hernandez, 2014; Cuberos & Vivas,
2017; De Lima et al., 2016; Di Napoli, 2022; Diaz Lopez
et al., 2020; Elizabet, 2019; Falco, 2017; Farfan et al., 2015;
Ferndandez Abuin, 2016; Fernandez Miravete & Prendes,
2021; Flores et al., 2021; Gémez & Vergara, 2021; Izquier-
doetal., 2017; Lorenzo et al., 2022; Martin et al., 2022; Me-
dina et al., 2018; Méndez, 2021; Prat et al., 2013; Ramirez
et al., 2022; Ricoy y Couto, 2012; Rodriguez & Ruiz, 2021;
Steegman et al., 2014; Téliz, 2015; Villalobos & Nufiez,
2020; Volquez & Amador, 2020). Besides, a great number
of studies used other instruments such as the evaluation
of interest groups (Burrola & Vera, 2013; Di Paolo, 2014;
Diaz Pinzo6n, 2018; Garcia, 2019; Granero & Baena, 2015;
Ibafiez et al., 2020; Iglesias et al., 2020; Lépez et al., 2021;
Lorenzo et al., 2015; Neiret & Alvarez, 2014; Orosco et al.,
2020), the use of recordings (Arancibia & Badia, 2013),
socio-relational mapping (Espinel et al., 2020), and the
compilation of data obtained from external trials (Adro-
gué & Orlicki, 2020; Alderete & Formichella, 2016; Ari-
za et al., 2021; Gomes & Noronha, 2022). Some of these
studies focused on the general use of ICTs, while others
turned to a particular type of technology —computers,
mobile devices, Internet, or augmented reality — or spe-
cialized platforms —virtual labs, Moodle, EduCAT 2.0,
EVALOE-SSD, PhET —, among others.
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Discussion

On the basis of the results obtained in the different pu-
blished articles, it is possible to explore the evolution of
ICTs in the educational field during the decade period
2012 to 2022. At first, ICTs had a small representation in
schools, given the increasing need of innovations able to
gain students’ attention and reinforce their educational
experience. However, and though students were already
quite familiarized with the ICTs as a result of their daily
use, there was not a remarkable progress regarding their
large-scale implementation in the sphere of academic acti-
vity (Ricoy & Couto, 2012; Di Paolo, 2014; Steegman et al.,
2014; Farfan et al., 2015; Izquierdo et al., 2017; Area et al.,
2018; Elizabet, 2019). The assimilation of these technolo-
gies has been gradual, but the interest was always there. It
was not until the arrival of the COVID-19 pandemic that
their implementation was supported by a strong initiati-
ve and studies focused on the best way to carry out such
work. (Adrogué & Orlicki, 2020; Diaz Lépez et al., 2020;
Espinel et al., 2020; Alvarez Sampayo et al., 2021; Flores
et al,, 2021; Ramirez et al., 2022; Rodriguez & Ruiz, 2021).

The use of ICTs in education has proved to be useful
and beneficial for both students and teachers, as they fos-
ter their development in different educational areas and
strengthen their digital competencies. The latter revealed
as crucial during the COVID-19 pandemic, which served
as a motivation to promote their development (Arancibia
& Badia, 2013; De Lima et al., 2016; Iglesias et al., 2020;
Orosco et al., 2020; Arenas et al., 2021; Lopez et al., 2021;
Bermudez, 2022; Martin et al., 2022). The importance of
having specialized teachers it is also highlighted, as they
are responsible for the regulation of the application of the
ICTs in the educational spheres and train the students in
how to use them. The gradual implementation of these di-
gital tools has revealed as a crucial inspiring element for
education professionals to seek to expand their knowle-
dge and reinforce these types of skills. (Badia et al., 2015;
Fernandez Abuin, 2016; Colés et al., 2017; Cuberos & Vi-
vas, 2017; Villalobos & Nufiez, 2020).

The use of technologies such as the Internet or compu-
ters has had a positive impact on the academic performance
of students, fostering their motivation and improving their
learning. There is a considerable difference with respect to
groups of students who do not use these tools, which was
reflected in the results obtained by studies that validate
their impact in various learning areas such as science or
linguistics (Lorenzo et al., 2015; Alderete & Formichella,
2016; Brovelli et al., 2018; Ariza et al., 2021; Méndez, 2021;
Gomes & Noronha, 2022). Similarly, several studies have
validated the aid provided by technological tools such as
mobile devices, including cell phones, iBooks, and iPads
(Baena & Granero, 2013; Chiappe & Romero, 2018; Gémez
& Vergara, 2021); platforms such as EVALOE-SSD, Mood-
le, PhET, Mahara, and EduCAT 2.0 (Prat et al., 2013; Gra-
nero & Baena, 2015; Coelho et al., 2016; Diaz Pinzén, 2018;
Alvarez Atencio et al., 2022), and initiatives such as the
personal learning environments (Calle & Sanchez, 2017)
or the use of augmented reality (Ibafez et al., 2020). These
tools serve as technological support within the classroom
and help to improve the educational experience in the in-
terest of the students’ learning results.
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Overall, ICTs are welcomed by students, teachers, and
parents, who acknowledge their advantages and look
forward to academic activities which include them. In
particular, it is noteworthy the natural attachment stu-
dents have for technologies, as this is the central aspect to
leverage through their inclusion in the educational sphe-
re (Arancibia & Badia, 2015; Téliz, 2015; Angulo et al.,
2019; Garcia, 2019; Acosta et al., 2022). However, barriers
such as lack of resources or training continue to hinder
the adoption of ITCs, and this aspect was observable in
the digital divide present in the population and other
situations arisen during the pandemic as a consequence
of the restrictive measures adopted. Students in general
have undergone an adaptation process, though the pro-
cess was a major challenge particularly for teaching pro-
fessionals (Carrién et al., 2022; Di Napoli, 2022; Lorenzo
et al., 2022; Medina et al., 2018).

As previously explored, the implementation of ICTs
in secondary school is a process set in motion for many
years, substantially accelerated due to the COVID-19 pan-
demic, and therefore there are still improvements plan-
ned to continue its application. First, many institutions
still have limitations with respect to the amount of equi-
pment and Internet coverage, or the need to train their
teachers in the use of ICTs to create a solid digital culture
which involve their students (Burrola & Vera, 2013; Falco,
2017; Fernandez Miravete & Prendes, 2021). Among all
these barriers, the most challenging is the weak digital
competencies shown by many educators. This is why tea-
cher training needs to correctly adopt these new elements
in order to digitally qualify professionals so they feel able
to improve and innovate the current educational sphere
(Colas & Hernandez, 2014; Vélquez & Amador, 2020).

Conclusions

ICTs are digital tools who have changed enormously
our lifestyle allowing people to connect in ways that were
simply impossible before their creation. This systematic
review aimed to explore their implementation in the edu-
cational sphere, specifically in secondary education during
the period 2012-2022. From this review, it was observed
that ICTs have been implemented in school for some years
now, and though clearly advantageous, said implementa-
tion was slow and problematic. It is noteworthy to empha-
size the role of the COVID-19 pandemic in the increased
interest for the use of ICTs as educational tools, and the
impact of this phenomenon is even observable in the num-
ber of relevant publications in the years 2020 and 2022.

ICTs have proved to be extremely useful tools capable
of attracting the students’ attention —being familiarized
with them—, as well as increasing their motivation and
good academic performance. This study has tried to va-
lidate the positive impact of technologies such as mobi-
le devices or educational platforms in different fields of
knowledge. These tools have a high level of acceptance
in the teaching and student community looking to bring
change in the educational system, and even they have
encouraged the latter to expand their knowledge and
strengthen their digital skills. However, it is important to
point out that there are still potential obstacles to overco-
me before their implementation is achieved.
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The studies conducted indicate that these technolo-
gies have the potential to revolutionize the educational
experience of thousands of secondary school students. In
this context, the role of teachers is highlighted as major
contributors to ensure effective teaching, being essential
to provide them with the necessary support and tools so
that they can adapt themselves to the challenges of digital
education. It is the task of both students and teachers, as
well as of the institutions themselves, to foster and su-
pport this change by providing the necessary tools and
resources, as well as the training required to carry out this
transition in the best way and for the benefit of students.
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