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Abstract: Information and Communication Technologies (ICT) play an important role in the current
educational panorama. Their presence in educational centers has increased in the last decade due
to the constant development of educational policies focused on their inclusion in the classroom.
However, the integration of ICT in educational spaces and practices has still not reach the levels
desired by international organizations such as the OECD and UNESCO. The aim of this study is
to understand the nature of the interaction between virtual spaces and school spaces, and how
this interaction affects the development of students’ learning processes. To this end, we follow
an interpretive research methodology using a collective case study with four students from Spain.
The results highlight the scarce integration of ICT into educational centers and teaching practices.
However, virtual spaces play an important role in the development of other learning processes,
such as informed learning, informal learning, and learning outside of the school context. In this
work, we also provide a brief overview of changes in the current educational situation due to the
COVID-19 pandemic.
Keywords: education; collective case study; informal learning; ICT

1. Introduction
Young people between 15 and 25 years of age are the most frequent users of the internet and
electronic devices in Spain and Europe [1]. Some of the most common uses include checking email,
looking up information online, downloading multimedia content, instant messaging, and general
internet usage [1]. Other authors [2] observe that young peoples’ habitual use of virtual platforms
can be divided into two main categories: a social category and a psychological category. The social
category refers to individual differences in the use of social media, as well as the motivations and
identities of the users, while the psychological category encompasses aspects such as social capital and
wellbeing. Bernal and Angulo [3] add a third category, which refers to the need to use social networks
to perform every-day activities. In other words, young people mainly use virtual spaces to socialize
with their peers and have fun [4] but also to study, shop, and perform other day-to-day tasks [5].
Multiple investigations have studied the benefits that technology offers young people [6].
Social media plays an important role in their social practices and in the construction of their identities
and relationships [7]. A growing number of works have focused on the question of how young people
create and use social capital [8–12]. “Social capital” refers to the resources available to people through
their social interactions [13]. Via social media, students increase their social capital, stimulating the
resources integrated into their social structure and activating them for specific purposes [9].
Other studies have researched the academic use of social media and technology and the potential
of ICT to contribute to students’ learning [14–19]. Goméz-Aguilar et al. [18] conclude that social media
is rarely used for academic purposes among the studied population. Although young people are
frequent consumers of internet and social media content, they do not typically use these platforms
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to perform academic tasks. However, the study shows that students express interest in using these
platforms for academic purposes.
Another line of investigation has addressed whether or not informal learning occurs in digital
spaces, among both young and adult users [9,20–22]. In his investigation regarding the use of the
Facebook platform, Erjavec [9] establishes the existence of a link between social networks and academic
learning. The students who participated in the study identified different ways in which they used
Facebook to de-stress or obtain help regarding subjects related to school, the most frequent examples
being the exchange of practical information and the organization of group projects. Bylieva et al. [20]
demonstrate that online communication groups aid in the inclusion and participation of students and
help students to collaborate effectively in teams.
Young people frequently use virtual spaces to search for information. Bruce [23] introduces the
concept of informed learning, i.e., the use of information in order to learn [24]. Other studies have
investigated how young people’s learning processes develop outside of educational institutions and
within virtual platforms, such as, for example, studies regarding expanded education [25].
Over the last decade, the introduction of ICT into educational centers has been intensified [26].
However, the extent to which schools are incorporating ICT into their daily practices remains
unclear [27]. International organizations such as the OECD and UNESCO have emphasized the need
to continue integrating technology into classrooms, as well as the importance of improving teacher
education and training regarding the use of ICT for educational purposes [28,29]. The objective of
this study is to better understand the nature of the interaction between virtual spaces and academic
spaces, and to identify how this interaction affects students’ learning processes in the current moment.
To perform this investigation, we have carried out a case study with four teenage subjects. We also
report several preliminary results suggesting how the COVID-19 pandemic is changing the current
educational panorama.
2. Materials and Methods
We have selected an interpretive research methodology, specifically the case study [30], taking into
account the findings of Planella [31] regarding the importance of hermeneutics in educational research.
We perform a collective case study in order to form a collective interpretation of the subject [32].
2.1. Participants
Four adolescents, two males and two females, between 15 and 16 years of age, participated in our
study. The selection of this age group is due to their extensive consumption of technology, as other
works in the field have shown [1,7]. We also make note of other characteristics such as the participants’
sex and level of social media usage (see Table 1). To classify the participants’ level of social media
usage, we adapt the schema used by Megías and Rodríguez [1]. “High usage” refers to daily use of
social networks such as Twitter, Facebook, and Instagram, as well as possession of a smartphone with
internet capabilities and compatibility with popular communication applications (e.g., WhatsApp).
We refer to the category that the authors denominate “medium usage” as “low usage,” which signifies
the occasional use of the aforementioned social media platforms.
Table 1. Characteristics of case subjects.
Case Number

Level of Social Media Use

Age

Sex

Case 1
Case 2
Case 3
Case 4

High
Low
Low
High

15
16
15
15

Male
Male
Female
Female

Participants were chosen according to the characteristics above: sex, age, and level of social media
usage. The final group was selected such that all participants were 15 to 16 years of age for the reasons
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mentioned above, but otherwise varied in gender and level of social media usage in order to present a
diverse set of cases. The selection process was performed by a contact person who was acquainted
with each subject and aided us in selecting each participant based on the given characteristics. The role
of the contact person is to prepare an initial contact between the investigators, the participant, and the
participant’s immediate social circle. Through the contact person, we reached out to each participant
and their family in order to explain the nature of the investigation and relevant ethical matters.
2.2. Data Collection Techniques
We employed two commonly-used tools in qualitative research: the in-depth interview and the
observation [33], specifically observation conducted using virtual ethnography [34].
The in-depth interviews consisted of a series of distinct face-to-face encounters between the
researcher and the participants, in which the researcher sought to understand the meaning that the
participants assign to their practices in virtual spaces. The interviews followed a flexible and open
logic, in which there was no formal exchange of questions and answers [35]. Rather, the interviews
took the form of conversations in which we did not follow a strict script.
In total, we conducted 20 interviews (five per participant) lasting approximately 45 min each.
The first four interviews for each participant were conducted at the end of 2018, and the fifth was
conducted in 2020 after the outbreak of the COVID-19 pandemic. The interviews took place in the
participants’ houses, with the idea that this setting would help the participants feel more comfortable
and allow the discussion to flow naturally. Each meeting was recorded using at least two recording
devices in order to avoid the possibility of electronic errors, and subsequently each interview was
transcribed from these recordings. Before carrying out the interviews, we designed an interview
protocol based on the bibliography used in the theoretical framework, the research questions, and the
research objectives. In the vein of Flick [33], we created a flexible and open interview script so that the
most important subjects for each participant—in other words, the emic subjects [30]—could come up
naturally during the course of each interview.
Furthermore, we employed virtual ethnography to determine the practices of the participants in
technological spaces. We use virtual ethnography as a qualitative research methodology that adapts
the principles of traditional ethnographic research for a digital context, in order to study the culture
and practices of online groups. Virtual ethnography is a useful tool for analyzing these practices in
terms of what is done, why it is done, and under what conditions the subject acts within the virtual
space [34]. To this end, we observed the participants’ behavior on Instagram and, to a lesser extent,
WhatsApp, for 12 months. Their activity was recorded and compiled in a log using various content
formats: audio, images, etc. This observation, and the corresponding analysis, was carried out after the
second round of in-depth interviews were conducted and the participants’ most-used virtual platforms
were identified.
2.3. Data Analysis
The selection of the bibliography and the creation of a theoretical framework informed our
subsequent analysis. The choice of these sources served as an initial filter that conditioned our
analysis and guided our focus toward certain categories. Likewise, the organization of the information
obtained from these sources formed the basis for a system of categories. The approach we used
was deductive-inductive: in other words, we began by using previous studies to contextualize our
investigation, then created our own theory based on these texts, following the Grounded Theory laid
out by Glaser and Strauss [36].
Our category system was informed by the topics emphasized by the subjects during their
interviews, using a cyclical method of data collection and analysis (see Figure 1). In other words,
we began by carrying out interviews and conducting virtual ethnography via observation of the
participants on social media; this information was then continuously collected and incorporated into
our final system of categories (see Figure 2). The final set of categories used were the following:
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We also take into consideration the “social capital” category, which refers to participants’ strategies
for accumulating and mobilizing social capital: for example, searching for new friends on social
networks. Furthermore, we sought to study the ways in which the participants use information
obtained from virtual platforms to learn. This was done through the informed learning category,
which encompasses all strategies that the participants use to carry out academic work, such as searching
specific terms online for a class project. Finally, we took into account the impact that the COVID-19
pandemic has had on the general educational situation and learning practices of the participants.
In terms of the quality of the analysis, we use what Flick [38] refers to as the triangulation of
researchers and triangulation of theories to formulate and finalize the category system. Two researchers
have categorized the information and formulated a consensus on the category system together.
Furthermore, all prior works included in the theoretical framework were definitive in configuring the
final category system.
2.4. Ethical Considerations
We refer to the guidelines laid out by Flick [38] regarding important ethical considerations during
this type of research:
•

•
•

Informed consent: participants and their parents were required to sign a document informing
them of the research objectives and other important aspects of the project, particularly those
related to the participants’ privacy and anonymity.
Confidentiality: the reports are completely anonymous and contain no personally identifying
information of any of the participants.
Negotiation of the final report: the results reflected in the study were shown to the participants,
who then consented to their publication, during the final interview.

3. Results
3.1. Interactions between Schools and Virtual Spaces
The use of virtual platforms within schools themselves was scarce. There was insufficient
interaction between virtual spaces and school spaces, and when this interaction was present, it was
marginal: “Bueno, Hotmail o Gmail principalmente, porque lo demás . . . Los profesores suelen
enviar los trabajos por ahí, nos los tenemos que descargar o a veces se los tenemos que enviar
[Well, principally Hotmail or Gmail, because the others . . . The teachers usually send us assignments that
way, and we have to download them or sometimes send them]” (Case 4, Interview 2). The participants
typically used virtual platforms within their homes or elsewhere outside of school; within educational
centers, the use of technology was effectively nonexistent.
Although technology was not used in the classrooms for learning purposes, it was frequently
used outside of school for active purposes, i.e., informal learning. The participants use social media
to discuss and resolve questions directly related to school. For example: “Sí, en plan: ¿tienes estos
apuntes? ¿Tienes los ejercicios de matemáticas? Si no tengo libro pues lo pido [Yeah, do you have these
notes? Do you have the math exercises? If I don’t have the book I’ll ask you for it]” (Case 3, Interview 1).
This informal learning forms a source of emotional and academic support. The participants support
one another to solve academic problems such as homework, obtaining materials, etc. They also
communicate emotional support with their classmates on social media via private chats and class
groups. It is important to highlight the role that social capital has in mobilizing these learning
processes. The participants who had greater social capital generally had fewer difficulties in solving
these problems, due to the fact that they had a larger number of friends and acquaintances who they
could talk with to resolve their issues. Those participants who had greater social capital were also
more likely to use this capital.
The participants also use social networks to learn outside of the school context. The most obvious
example of this phenomenon, since our subjects did not use any specifically academic virtual platforms
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such as Massive Online Open Courses (MOOC), is their use of YouTube to view tutorials: “Sí, bueno,
estoy enseñándome a hacer cosas con tutoriales, que hay muchos también [Yeah, I’m teaching myself
to do things with tutorials, there are a lot of them]” (Case 1, Interview 1); “En aprender cosas, porque
algunas personas tienen canal de YouTube y suben a Instagram que han hecho un tutorial o algo . . .
y ahí también puedes aprender cosas . . . [To learn things, because some people have YouTube channels
and they post on Instagram whenever they make a new tutorial or something . . . and there you can
learn things . . . ]” (Case 3, Interview 5). In this case, the virtual platform grants young users the
possibility to learn outside of formal educational spaces.
3.2. Informed Learning
One of the aspects studied during our investigation was the use of information for learning,
a concept referred to by some authors as informed learning [23]. Of particular interest are the ways
in which the participants used information to carry out academic tasks, and what learning processes
were spawned as a result.
Several participants noted that they had never received effective instruction on how to search
for and process information for academic tasks: “A mí, por ejemplo, en el colegio no me enseñaron
a buscar información, pero a mi hermana pequeña sí que se lo enseñan ahora [For example, I was
never taught in elementary school to search for information, but my little sister is learning it now]”
(Case 1, Interview 2). This lack of preparation strongly influences the students’ capacity to look up and
process information, therefore limiting their ability to take advantage of technological resources for
learning purposes.
In our analysis, we observe that, when it comes to looking up information, all participants follow
a similar series of steps: they search their query online using Google, and from there they select one
of the first results, almost always Wikipedia, which they use as a principal source and complement
with another webpage. “Normalmente pongo las palabras clave de eso, y Wikipedia, y cuando ya has
hecho un resumen o ya has hecho lo que necesitabas pues ya vas bajando las páginas [Normally I put
in the keywords and start with Wikipedia, and when you’ve already written a summary or whatever
you needed, you keep scrolling down the list of pages]” (Case 1, Interview 2).
Likewise, the treatment of information is similar in each case. The participants do not transform
or process the information that they find online, but simply regurgitate it. There is no real “learning”
occurring, since participants generally copy and paste the information without processing or analyzing
it. As one participant summarized: “La reviso toda, la resumo y pillo lo más importante, lo principal
que yo veo y lo pongo, alguna parte la copio, pero si yo sé algo del tema y veo que no está en esa
información pues lo añado [I review all the information, I summarize it, I take the most important
parts that I see and then I put those down, copying some parts, but if I know something about the
topic and I see that the information is missing, I’ll add it]” (Case 3, Interview 1).
3.3. Changes during COVID-19
The current situation has changed substantially due to the outbreak of the COVID-19 pandemic.
The participants switched from in-person education to online/distance learning. They began using
a virtual platform for all academic tasks, but they did not have live virtual classes. Within this
virtual platform, the teachers uploaded homework assignments and the students downloaded them,
then re-uploaded and submitted them once completed. The use of technology among educational actors
has therefore increased substantially due to the unusual current situation. Nonetheless, technological
tools have not been integrated into the teachers’ methodology itself, but simply into their way of
distributing and collecting assignments.
Informal learning has also increased during this period, due largely to problems associated with
submitting assignments on the new virtual platform as well as the lack of in-person contact between
students (which the students therefore supplement with virtual contact). The participants confirm that
they have experienced greater levels of stress during this time period due to changes in the learning
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model. As a result, they have sought greater amounts of emotional support. The social capital of
each participant was crucial in allowing them to solve academic problems, since communication with
teachers has generally been poorer since the switch to online learning: “Con más de uno sí que no
mantuvieron contacto en todos los meses de confinamiento [some students had no contact at all with
teachers during the months of quarantine]” (Case 3, Interview 5).
Due to these circumstances, the participants maintained or increased their use of virtual spaces to
learn outside the traditional classroom setting. This change may be due to participants spending more
time exposed to virtual platforms, or an increased need to use these spaces for more purposes.
With regard to informal learning, the most notable change was that, since the teachers stopped
using textbooks with the transition to online learning, the participants had to search for more
information online. Therefore, their use of online information to perform academic tasks increased.
The participants also obtained information from videos and documentaries that teachers assigned
as mandatory viewing. The participants received no guidelines on how to search for information,
despite the sudden lack of available explanations from lectures and textbooks.
4. Discussion
The aim of this study was to understand the nature of the relationship between virtual spaces
and school spaces, and the effect of this relationship on the learning processes of high school students.
The results of this study confirm that there is not a direct relationship between virtual spaces and
schools. The participants do not directly use virtual platforms to perform academic tasks, and the
internet is not typically used within the classroom, a finding consistent with other studies [18]. As such,
the use of the internet and social media for academic reasons remains at the discretion of individual
teachers [9].
As other authors do [27], we hypothesize that this finding is due primarily to lack of adequate
teacher training regarding the use of ICT, as well as the limited technological infrastructure and
educational resources available in schools. The results of our investigation highlight the fact that
technology has not been effectively integrated into the classroom or into the practices of individual
teachers. When students use technology, they do so in a superficial way, and the technology is not
effectively integrated into the teaching methodology. This fact may present a problem when it comes
to creating an effective educational methodology regarding the use of ICT in schools, as several
international organizations such as the OECD [28] and UNESCO [29] have pointed out in their political
agendas for 2030. Ghavifekr and Rosdy [15] find that training professors adequately in the use of ICT
is a crucial factor in the success of technology-based learning.
Although our investigation does not find a direct link between virtual spaces and school spaces,
the participants in our study frequently used virtual platforms to perform tasks related to school.
Among these tasks, we differentiate between emotional support tasks, such as communicating with
classmates online regarding anxieties and stresses related to school, and academic support tasks,
such as asking classmates to virtually share notes or other class-related materials [9]. The participants
who had greater social capital were more likely to use that capital to solve problems related to school.
Communication among students was a fundamental contributor to their academic success and their
ability to solve academic problems [20].
Our findings highlight the ways in which the participants use virtual platforms to develop
learning processes outside of the classroom, a phenomenon studied in the literature on expanded
education [25]. We have also observed the ways in which the participants use virtual platforms to
search for information and use this information to learn. We find that participants have no education
regarding how to find and process information effectively online, and they tend to copy or superficially
summarize information obtained online without analyzing it in any deep way. For this reason, we
emphasize the importance of creating and designing curricula based on informed learning [24].
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5. Conclusions
In spite of the scarce interaction between virtual scenarios and school spaces, our investigation
affirms the fact that social networks have educational value due to their infinite possibilities for
information exchange and communication. The students who participated in our study frequently
used virtual spaces to solve problems related to school and augment their social capital. Likewise,
they developed learning processes outside of the school context by watching tutorials and looking
up information online. Regarding this point, we show that students do not know how to effectively
process the information they obtain online in order to learn, a topic we believe should be emphasized
in educational institutions.
Based on our work, we make a naturalistic generalization, defined by Stake [30] as a process
through which one gains insight by reflecting on an experience. Our primary objective was not this
generalization, but rather transfer. In other words, we sought to understand each case in depth and,
using this understanding, to extract useful information that can be applied to other cases with similar
characteristics. We believe that the results presented in this work may be of use for analyzing and
designing curricula that incorporate ICT.
The outbreak of the COVID-19 pandemic has necessitated the switch from in-person learning
to digital learning, a change that has significantly altered the ways in which institutions, researchers,
and teachers view education. It is important that educational policies evolve in order to promote
the effective use of technology in the classroom and adapt schools to modern society. Along these
lines, the 2030 agenda proposed by UNESCO has detailed the need to continue integrating ICT into
educational institutions. UNESCO and the OECD have centered their attention on the importance of
changing teaching methodologies to improve the performance of ICT in schools.
Future studies, with a greater number of participants and contexts, will provide a better general
view of the interactions between virtual spaces and school spaces. These works should also investigate
how the COVID-19 pandemic has affected the nature of these interactions and the educational situation
in general. Further investigation on the topic will provide valuable insights on how to improve the
integration of ICT into schools and into teachers’ methodologies.
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