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Abstract

The months of social isolation suffered worldwide have
allowed us to identify a series of needs and teachings directly
linked to the various methodologies associated with virtual
education processes. In emergency situations, in various parts
of the world, online education is used to give continuity to the
educational processes in the Higher Education Institutions that
are affected. The objective of the present study is to identify
and analyze some factors of the student's personal environment,
which affect the loss of attention, in emergency remote teaching
received during the pandemic caused by the COVID-19 and its
subsequent expansion in the current globalized world. For this
purpose, 287 students from 7 different academic programs of
the Universidad Distrital Francisco José de Caldas were
surveyed, with the aim of obtaining information about factors
that affect the loss of attention and the perception of this type
of education. This exploratory study reveals other factors in the
personal learning environment of students who use permanent
or occasional online environments such as emergency remote
teaching processes, which should be considered, and which
should allow future studies on inattention in educational
processes mediated by information and communication
technologies, even for those who intend to investigate the
effectiveness of online learning.

Keywords: E-Learning; Emergency Remote Teaching;
Student Attendance Capability; Higher Education; Pandemic
COVID-19.

1. INTRODUCTION

Digital technologies and virtual environments have gained
recognition as one of the most widely used educational
possibilities in the 21st century to cope with emergency
situations worldwide. The ability to provide alternatives for
communication and continuity of practice when experiencing
limitations in the physical environment due to social crises
caused by war has been recognized for some time [1]. In
emergency situations caused by natural or social factors,
institutions of higher education make use of these technologies
for different purposes. The use of emergency social networks
to restore communication after natural disasters, as is the case
of the University of Louisiana in the crisis caused by Hurricane
Katrina [2]; to serve students as evidenced after Hurricane
Harvey [3] or following the New Zealand earthquakes in 2010
and 2011 [4] and 2016 as support for higher education teachers
at the closure of face-to-face educational institutions [5]. This
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type of education has also been used in situations caused by
social factors, and in South Africa, when student protests have
closed the universities, this alternative is used to complete the
face-to-face programs [6]. Even in post-conflict situations, in
countries with great linguistic and cultural diversity such as
Afghanistan [7]. In the time of the COVID-19 pandemic it
could not be different, 149 ministries in countries around the
world implemented distance learning strategies, which
included policies for access to online platforms, access to
devices and connectivity [8].

With the emergence of Covid-19 and the subsequent expansion
in today's globalized world, educational processes as well as the
activities of daily life have been substantially modified. With
the recognition of the pandemic by the World Health
Organization (WHO), measures have begun to be taken
worldwide to improve emergency response mechanisms,
formulate outreach strategies, implement measures for social
control by isolating and confining the population, conduct tests,
and monitor infections to protect the citizens of the world [9].
Over the course of the pandemic, the WHO continually
generates recommendations and tools for governments in
making decisions about public health and social measures,
prevention measures in the workplace [10], at religious events,
at school, and in the educational context [11]. The COVID-19
effect requires students to be kept away from schools and
universities. As of May 25, 1,184,126,508 (67.6%) of the
world's students were in detention, while as of October 25,
577,287,827 (33%) of the students in detention were still in
detention, and educational institutions in 34 countries remained
closed [12].

In the case of Colombia following the declaration of a health
emergency (Ministry of Health and Social Protection [13] and
the decree of a state of economic, social and ecological
emergency [14], the government proposes the use of
information and communication technologies in on-site
programs [15], in two directions, the first directed at basic
primary and secondary education focused on work at home by
students, through the use of various educational technologies
ranging from digital content from the "Learn Digital" portal,
educational television from Sefial Colombia, and educational
radio through the "teacher at home" program [16]. The other
strategy is aimed at higher education institutions, allowing
them to use ICTs to provide temporary continuity to programs
that have qualified attendance records during the time of the
"health emergency” [17]. In this context, the Universidad
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Distrital Francisco José de Caldas' online programs are being
taught with the support of platforms such as Moodle or the
Google suite (Classroom, drive, meet).

The education provided in this scenario is indiscriminately
associated with online education, however, in university
contexts at different latitudes the term "emergency remote
teaching™ ERT has been adopted, University of Hamburg [18],
US higher education institutions, [19], the Middle East College
Oman [20]. Some considerations about this type of teaching
have to do with being a temporary educational response to an
immediate problem available only during an emergency or
crisis [21][22], which becomes an alternative mode of
temporary distance education, which would otherwise be
taught in person, and which will return to the classroom once
the crisis or emergency is over [23][24], thus, remote
emergency education is not an option but an obligation [25]. It
does not aim to consolidate a solid system, but rather to make
teaching and educational resources available quickly and
reliably [24]. The speed, the obligatory nature and the radical
migration of services and courses to online modes of delivery,
expose the lack of planning and the poor equipment of the
institutions to respond to the demands of the crisis, reasons why
they are not can be considered online learning [26]. On the
other hand, online education is a form of distance education
planned in advance as a result of a rigorous design and planning
of the instruction, completely accessible online, with the design
of strategies characteristic of a virtual environment [23],
focused on learning, prioritizing the changing needs of the
student, allows access to and availability of tools in online
courses [27], and prioritizes the effectiveness of student-
content, student-student, and student-learner interactions and
strategies for content learning [24]. Aspects such as: the
modalities and pace of learning, the student-instructor ratio, the
synchronization of communication, the role of the instructor
and the student, pedagogy, and the role of evaluations
characterize the design of online learning [28].

The problems identified at the time of implementing remote
emergency education, in times of the COVID-19 pandemic,
involve early detection by multilateral agencies of inequalities
between countries, which the greater the wealth, the greater the
capacity for response and preparedness, as well as countries
with lower incomes, generate enormous inequality [29],
inequality within higher education systems due to the
heterogeneity of universities, which further widens the gap
between historically favored and historically disadvantaged
institutions, further deepening one of the structural problems in
highly unequal societies, namely, access to quality education
[30]. Inequality in access to higher education caused by the fact
that many students do not possess the technological devices and
appropriate connectivity to address this type of education
[31][32]. Other problems focused on the teaching-learning
process, associated with the characteristics of emergency
remote teaching, where institutions that were not prepared for
the sudden change are identified, denoting lack of planning, and
poor equipment [26]; students with the false imaginary of the
institutions about how equipped they were in terms of
technologies and their management [19]. Teachers who did not
have the appropriate equipment or Internet bandwidth at home
or did not have sufficient expertise to deal with online tools
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[33], educators who showed no interest in this type of training
for various reasons, either because they are soon to retire or
because they are waiting for the moment to return to the
classroom [26]. Problems identified in current synchronous
communication technologies such as Zoon and Meet, and
webinars [34].

Beyond the problems of inequality, those directly associated
with emergency remote teaching, at the level of institutions,
students, teachers, or synchronous communication
technologies, in general the processes of teaching-learning
mediated by ICT, whether online learning, have been identified
a series of problems that have to do with the loss of attention
capacity of students. There is a widespread perception that
everything done online affects attention span "performing
multiple tasks, checking email, chatting with friends, and
surfing the web while attending online conferences. We are
parents and teachers; we know this to be true" [35]. In less
recent studies, conducted at a state university on business
students, it was found that the more time spent on online social
networks such as Twitter and Facebook, the lower the attention
span, and that students' attention span is correlated with
characteristics that influence behavior such as their perceptions
of society, likes and dislikes, ease of use, and view of social
networks [36], recently a study determined how excessive use
of social networks, used for four functions socialization, social
comparisons, enjoyment, and information seeking induces
cognitive distraction and consequently influences students'
academic performance [37]. Research from the field of
psychology seeks to establish how online social networks have
a negative impact on the subject and contribute to the
development of addictions [38-39]. Regarding one of the most
widespread uses of online education in general, the virtual
conference format, there is a tacit consensus spread over 30
years ago under the name of the TED approach, supporters of
this approach claim that a conference to keep its audience
captive should not exceed 18 minutes, however, more than the
length of the conference, there are other associated factors that
influence and have more to do with the presentation of the
content and the format of presentation of the conference itself
[40]. Another study, taking as a reference point the use of
interactivity in virtual conferences, commonly holds that the
greater the use of interactivity, the better the quality, however,
the misused interactivity can be classified as a disruption or a
distraction mechanism [41].

The effectiveness of the teaching-learning processes mediated
by ICT, and consequently of the students' results, depends on
the implementation, the context and the characteristics of the
student who interacts with the technology, not only on the
technology [28], in this sense, the implications of context,
those conditions that are on the other side of the screen, the
student's side, the physical environment, those factors that are
identified first-hand that impact the student's loss of attention
in the time of the pandemic, pets, family members, students
attending class from bed, are rarely addressed [27]. Still others,
which are less addressed in educational research, but which
have been reviewed recently in work settings, include factors
such as brightness of sunlight patterns (fractal pattern, stripe
pattern, and transparency), and potential effects on employees'
visual comfort in the workplace [42]; or as indoor temperature
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in indoor settings, affects assessment of the visual environment.
as well as the effect of colored glazing and mood associations
by people in office environments [43]; or as dynamic lighting
distributions in automated buildings in relation to the hours of
the day. And how they affect workers' alertness and
performance [44], just to cite some studies on the effect of
lighting on performance. Factors that can also affect the
learning process, which can generate distraction, loss of
concentration, and quickly generate fatigue in students, which
have been taken into account in face-to-face education but very
rarely in so-called virtual education, and have to do with factors
such as noise, discomfort due to ergonomic postures, the
culture of active breaks, and lighting. In this direction, the
present study tries to identify and analyze from the students'
perception some factors of the context of the student of the
remote emergency education received in time of pandemic by
the COVID-19, which affect the loss of attention and can end
up affecting the students' performance, as well as the perception
about this type of education.

2. MATERIALS AND METHODS

The population selected for this study is made up of 287
students from the Universidad Distrital Francisco José de
Caldas in Bogota, Colombia, belonging to seven (7) programs:

Electronic Technology, Technology in Data Systematization,
Technology in Medium and Low Voltage Electrical Systems,
Technology in Industrial Production Management, Technology
in  Civil Construction, Control Engineering, and
Telecommunications Engineering. Students from first to tenth
semester, aged 16 to 25 years (only 3.5% exceed the age range
of 25 years). whose origin by socio-economic stratum
concentrates 62% (178) of students in stratum two (2), 21.3%
in stratum three (3) and the remaining 16% in stratum one (1).
Composition by gender, 84% (241) male students and 16% (46)
female students.

The instrument selected for the collection of information is an
online survey of 22 questions designed in google formats to be
applied to the student population to collect information on
various aspects. Personal and academic student information
that allows the characterization of students (8 questions),
physical learning space (2 questions) information associated
with the devices used in the teaching-learning process (3
questions), ergonomic aspects (2), fatigue physical, visual and
mental (4 questions), information on factors that affect the loss
of attention (2 questions), and the perception of remote
emergency education (1). See Table 1.

Table 1. Survey characterization of the questions

FACTORS P

DESCRIPTION

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P21
P22

Age

Gender
Student characteristics
Stratum
Faculty

Semester

Physical learning space

Technological devices and
tools

Ergonomic aspects

Physical-visual-mental
fatigue

Loss of attention

First and last names

Place of Residence (Neighborhood)

Academic Program

Area available for the educational process

Furniture for the educational process

Use of devices dedicated to the educational process
Technological tools used

Time of use of your device for educational purposes
Most frequent posture

Sitting use of the back of the chair

Frequency of breaks during the educational process
Time interval for pause

Time available for each break.

Reasons for pausing

Loss of attention due to environmental conditions.
Loss of attention due to performing activities at the same time
Perception of remote emergency education
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3. RESULTS AND DISCUSSION

As for the technologies used in emergency remote teaching
(ERT) in the context of the pandemic, two aspects are
investigated the first technological devices used, in this regard
the use by students of computers whether desktop or laptop
becomes the most used 63.6% make use of them, to a lesser
extent the tablets 4.6%, however it is worth noting the use of
smartphones in educational processes, which for this
population of students is significant use as it represents 31.9%,
indicating how this device has become mass. The second aspect
has to do with the most used information and communication
technologies and their degree of acceptance by students. In this
sense, Google meet has 18% acceptance with (1268 points),
google classroom 17% (1196 points), Internet for performing
tasks 16% (1092 points), Google drive 15% (1072 points),
YouTube 14% (977 points), Moodle 13% (911 points) and
Zoom 7% (496 points), see Figure 1. Comparing the
technologies according to the pedagogical use, it is possible to
establish with more precision the comparisons from two
categories.

B

1196 17% = Google Classroom

A

977;14% 911;13%

‘ 1268; 18%

496;
7%

Moodle

Google Meet

Zoom
® Google Drive (Repository)
" Youtube

u Internet for consultation

Fig. 1. Student-identified and higher-weight ICTs

Technologies for synchronous communication: These are
technologies that allow the class to be taught in real time.
Students identify two technologies: Google meet and Zoom;
the first technology has an acceptance rate of 72%, while Zoom
only has 28%.

Technologies for asynchronous communication: technologies
that allow communication between student and teacher, taking
into account much more the time of the student, usually the use
of chat is essential, and also allows the scheduling of tasks,
discussions, materials ranging from videos, readings, audios,
recordings of the same classes. The university makes use of two
technologies, the Moodle platform used for virtual careers and
that some time ago has been increasing its use by teachers of
face-to-face teaching, and even more in the new situation of
pandemic, however, although it has a greater record of use, is
less accepted by students with 43.2%, compared to google
classroom with 56.7% acceptance.

In terms of the number of hours per day students spend on
technology devices for educational activities, 1.7% (5 students)
report less than four (4) hours, 16% (46 students) report 4-6
hours; 29.3% (84 students) report 6-8 hours; 25.8% (74
students) report 8-10 hours; 15% (43 students) report 10.12

431

hours; and 12.2% (35 students) report more than 12 hours, see

Figure 2.
90 84
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Fig. 2. Number of hours dedicated to educational activities

Some aspects that are addressed about the loss of attention in
the present study investigate in the first instance by the
incorrect ergonomic postures, at the moment of receiving the
class, and it becomes more meaningful when it is identified, as
53% of the students stay for more than 8 hours a day, and that
31.9% of the students make use of their smartphones for
educational activities. In this sense, 55.3% state that they take
the class in a sitting position, however, the position of the legs
determines a bad posture, legs bent (19.6%), legs completely
stretched (18.6%), legs crossed (17%), leaning the head
forward (18.9%), accounts for these postures that directly affect
student fatigue. It is worth noting more critical situations in
those students who receive the classes lying down (10%),
bending (8%), standing (7.8%).

The high permanence of the students in front of their devices
should contemplate a culture of active pauses, however, the
study allows determining that the students do not have in their
habits a permanent planning of rest, only 7.7% manifest almost
always to make pauses, 82.6% of the students affirm that
occasionally they make pauses, 8% never make pauses, see
Figure 3. Regarding the time intervals 36% of the students
declare to take a break every 2 hours, 31.4% every 4 hours,
18.5% every 6 hours, and 13.8% never. However, those who
decide to take breaks state that the breaks are less than 15
minutes (66.6%), they take breaks between 15 and 30 minutes
(23%), 7.7% make use of 30 minutes to an hour, and 2.8% of
the students make use of an hour or more in their breaks.

With respect to the loss of attention on the part of the students,
three general aspects were established that have to do with the
conditions of the personal learning environment of the student,
physical and mental fatigue; and the distraction that can
generate certain activities that are susceptible to be carried out
at the same time as the classes, such as the interaction with
other technologies, see Figure 4. Likewise, they are given the
possibility of quantifying each option in a scale of 1-5 where
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one (1) has no incidence and five (5) the maximum incidence,
the scores that are presented below are the total sum, for each
item of the survey.

5; 2%
4 22;8% .A

= Never
Occasionally
Almost always

Always
237;82%

Fig. 3. Frequency of pauses by students

Among the technologies that were considered that could
generate inattention when used at the same time of the
development of the classes by the students are Instagram,
Facebook, chat classroom, WhatsApp, activities of navigation
in the network, listening to music and watching television,
where the one that produces more inattention is the WhatsApp
(881 points) and the ones of less incidence, the use of the chat
classroom (540 points) and watching television (524 points),

although none of these technologies are among the ones that
produce more inattention from the student perspective.

M Physical fatigue
B Visual Fatigue
Information saturation

Loss of concentration

m Technical faults

B By habit
Fig. 4. Reasons why students take breaks

Noise from the home environment, outside noise,
conversations, lighting factors were considered as aspects of
the student's personal learning environment. Both family noise
(1001 points) and outside noise (1002 points), are the factors
that generate more inattention, followed by personal
conversations (925 points). Regarding lighting, low lighting
with 834 points generates more inattention than high lighting.

Finally, the factors with the highest incidence in inattention
have to do with visual fatigue (1183 points), mental fatigue
(1095 points) and physical fatigue (1077 points), see Table 2.

Table 2. Factors considered in loss of attention, weighting of students

P Loss of attention factors Points %
P1 Low lighting 834 6,8
P2 Excessive lighting 711 5,8
P3 Noise from outside 1002 8,1
P4 Noise from the family environment 1001 8,1
P5 Personal Conversation 925 7,5
P6 WhatsApp 881 7,2
P7 Television 524 43
P8 Music 608 4,9
P9 Chat classroom 540 4.4
P10 Facebook 616 5,0
P11 Instagram 610 5,0
P12 Surfing the Internet 702 5,7
P13 Physical fatigue 1077 8,7
P14 Visual Fatigue 1183 9,6
P15 Mental Fatigue 1095 8,9

Total Score 12309 100,0
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4. CONCLUSIONS

The fact that 82.3% state that they spend more than 6 hours
using their technological devices in educational activities, is a
clear sign of the importance of taking into account welfare
policies for the student, beyond the factors inherent in the
teaching-learning process, there are other factors that have
serious repercussions on the loss of student attention and affect
academic performance, both for online modalities and for
remote emergency teaching, and which are rarely considered.

As for the factors that generate levels of distraction in the
students typified in the study, it is worth noting how students
who come from face-to-face classes, and who are suddenly
immersed in a modality mediated by ICT, state that factors such
as mental, physical and visual fatigue, noise from the outside,
noise from the family environment, personal conversations that
take place in the same learning environment of the student
significantly affects the attention on the teaching process, but it
also indicates that it is a good idea to call this type of
educational process "emergency remote teaching" ERT, since
the evaluation of factors by the students, demonstrates as a
problem, those conditions for which they were never prepared,
the adequacy of a space dedicated to the educational process,
environmental conditions of that environment, and the
emphasis on the fatigue that this activity produces immersed in
their daily space in a forced way, that badly that good if they
are contemplated in the classroom education. For this reason,
70.4% (202 students) express a preference for face-to-face
education, 25.4% (73 students), would be willing to a mixed
education, only 2.8% (8 students) prefer an online modality.

Beyond the biosecurity conditions to mitigate the expansion of
COVID-19, which naturally includes the confinement of
students, it is necessary for this exceptional situation within
higher education institutions, even more so those financed with
public resources, to consider programs that address a pedagogy
of care, that leads the student towards the evaluation of this type
of factors that affect their attention and consequently their
academic performance, strategies for the improvement of
ergonomic postures, to develop the culture of active pauses,
strategies in their home environment to mitigate noise, all of
them conducive to form this pedagogy of care in students.
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