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Abstract: The objective of this research is to measure the perception that teachers had about their
own performance when they were forced to carry out an Emergency Remote Teaching due to the
COVID-19 pandemic. A questionnaire was provided to teachers of every educational stage in the
Basque Country (Pre-school, Primary and Secondary Education, Professional Training and Higher
Education) obtaining a total of 4,586 responses. The statistical analysis of the data shows that the
greatest difficulties reported by educators are shortcomings in their training in digital skills, which
has made them perceive more workload during the lockdown and negative emotions. Another
finding is the existing digital divide between teachers based on their gender, age and type of school.
A further worrying result is the lower technological competence in lower educational levels, which
are the most vulnerable in remote teaching. These results invite us to reflect on the measures to be
taken to improve equity, social justice and resilience of the educational system, which align with
some of the Sustainable Development Goals.
Keywords: digital technology, inclusive education, b-learning, educational policy, educational
organization

1. Introduction
The Sustainable Development Goals are a universal call to action to end poverty, protect the
planet and improve the lives and prospects of everyone, everywhere. The 17 Goals were adopted by
all UN Member States in 2015, as part of the 2030 Agenda for Sustainable Development which set out
a 15-year plan to achieve the Goals. Although remarkable progress has been made, overall, action to
meet the Goals is not yet advancing at the speed or scale required. 2020 needed to usher in a decade
of ambitious action to deliver the Goals by 2030 [1]. Instead, the unexpected emergence of the COVID19, and the resulting global confinement since March 2020 has contributed to hindering its
development.
COVID-19 has broadened existing inequalities, as the most vulnerable communities have seen
severely affected their health, economy and education. The pandemic has made more visible how the
communities with low economic resources and fragile social protection nets suffer in a greater extend
the consequences of the crisis. Social, political, educational and economic inequalities have amplified
the effects of the pandemic [1]. Among the most affected vulnerable communities are low-income
families and women. Therefore, COVID-19 has directly influenced the delay in the progress made on
"Goal 5. Gender Equality" and "Goal 4. Quality Education". At the same time, Quality Education
during confinement has been intimately linked to the need for development of "Goal 9. Building
resilient infrastructure, promoting sustainable industrialization and encouraging innovation".
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Information and Communication Technologies have been at the forefront of the response to
COVID-19. The crisis has accelerated the digitization of education, but it has also contributed to
increase the digital divide among students [2, 3, 4] that has been dragging on for years [5, 6].
Thus, according to the United Nations, in 2020, 3.6 billion people still do not have an internet
connection and cannot access online education.
Remote Emergency Teaching [7, 8] was developed as a rapid response [9, 10, 11, 12] to the
situation. Its nature has made difficult the proper acquisition and access to the needed technology
[13]. The reduction of present and, above all, future inequalities demands that every student and
teacher is suitably trained to acquire the digital competences they need in digital environments [14].
We must remember that Emergency Remote Teaching is an alternative way of teaching due to the
circumstances of crisis [15, 16], while quality online or blended learning ask for careful instructional
design and planning. Online learning has proven its effectiveness in numerous research studies [17,
18, 19], whenever a systematic model for design and development is adopted [20]. Therefore, in order
to contribute to the improvement of the quality of education, it seems necessary to carry out an indepth analysis of what has been done and what should be improved. This unexpected challenge has
placed on the agendas of the major educational leaders the need to develop the digitalization of
education and hopefully reduce the digital divide (SDG 9), the social gap and the gender inequality
in the population, as one of the axes to guarantee a quality education (SDG 4).
On this shift of education to digital, the European Union has published the Digital Education
Action Plan (2021-2027), which sets out the criteria for high-quality, inclusive and accessible digital
education for all in Europe. The plan aims to make education and training systems fit for the digital
age and presents two strategic priorities: fostering the development of a high-performing digital
education ecosystem and enhancing digital skills and competences for the digital transformation [21].
In short, it requires to work on infrastructure, connectivity and digital equipment, and also on the
development of digital literacy which will mean breaking down the inequalities among the
population.
The "Digital Spain Plan 2025" [22] is aligned with the European Commission in promoting the
digitization of education with a radical change in methods and contents, including the promotion of
distance education and the implementation of digital vouchers to facilitate connectivity for students.
Therefore, in addition to supplying technological resources to the classrooms, the development of the
digital competence of students and teachers are prioritized in order to reduce the digital divide.
Digital Competence of Educators (DCE) is not a new concept and it has been studied by
researchers of educational technology over the last few decades [23, 24, 25, 26, 27, 28, 29, 30]. In the
European arena, the European Framework for the Digital Competence of Teachers (DigCompEdu)
[31] is a scientifically sound framework describing what it means for educators at all stages to be
digitally competent. DigCompEdu details 22 competences organized in six Areas and distinguishes
six levels along which educators' digital competence typically develops. For each of the 22
competences, level descriptors and proficiency statements are provided and allow educators to
understand their level of competence and their specific development needs. The framework aims to
detail how digital technologies can be used to enhance and innovate education and training.
The impact of the pandemic and, above all, the period of severe confinement experienced from
March 2020, has forced the abrupt development of the DCE for active teachers. But it has also brought
to the table the gaps that exist between teachers and the needs to develop some key aspects of
DigCompEdu. Prior to this situation, teachers had developed their DCE in their daily interaction with
technology [32], but this new situation has pushed them to increase the use of digital resources
abruptly in order to respond to the change in the reality in which the teaching-learning process is
taking place. [33] points out that teaching professionals have gained in fluency, mastery and comfort
not only in the use of basic applications but also in the management of information, the creation of
content and the use of technology to keep their students connected.
This paper presents a study based on the analysis of the self-perception teachers have of their
digital competence, that is, how their proficiency level of digital competence has influenced the
development of quality Emergency Remote Teaching during the COVID-19 confinement. Therefore,
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it contributes to the measurement of the DCE at a time when DCE constrained teachers’ daily work
at all educational levels and the resilient response of the educational system to a situation never
experienced before.
2. Materials and Methods
The main objective of this research is to analyse whether the teaching community has perceived
itself as digitally capable of dealing with Emergency Remote Teaching (ERT) caused by the COVID19 pandemic. Having this objective in mind, the following research questions have been posed:
1. Have teachers perceived themselves as digitally competent to deliver Emergency Remote Teaching
(ERT)?
2. Is DCE biased depending on gender, age, educational institution or stage of education?
3. Did the training received in DCE have an impact in the perception of well-being of teachers during
Emergency Remote Teaching?
To this end, the following variables have been considered: Digital Competence of Educators
(DCE), DCE Training, workload of teachers (before and during the lockdown) and emotions (positive
and negative) experienced during the confinement. It has been taken into account the impact of other
secondary variables: age, gender, type of educational institution (private-concerted or public) and
educational stage.
2.1. Design of the questionnaire
Four blocks of questions were defined in order to measure the Digital Competence of Educators
(DCE), their workload before and during the lockdown, the (positive and negative) emotions they
experienced during confinement and socio-demographical data.
Regarding DCE, some of the existing questionnaires about digital skills of teachers [34, 35] were
adapted to the context of Remote Emergency Teaching. The result was a questionnaire compounded
of: seven multidimensional Likert-type scales, with response options from 1 (little) to 5 (a lot); two
multiple-choice questions; two questions with a dichotomous answer (Yes / No) and one open
question. The first 5 Likert scales are used to measure the perception of their digital skills. The
DigCompEdu framework and the INTEF [36] proposal on the development of Digital Competences
for teachers are taken into account. Two other scales register the perception of the ability of students
to deal with remote emergency learning and the quality of the training that teachers have received in
digital skills. Finally, a question about whether some kind of 'emergency' training has been delivered
during the confinement period.
In relation to the workload, the questionnaire developed by [37] and validated by [38] was
adapted to the context of the ACBC and the pandemic situation. The questionnaire consists of six
multidimensional Likert-type scales, with response options from 1 (low) to 5 (high). The first three
scales refer to the demands imposed on the person (mental, physical and temporal demand) and the
other three refer to the person's interaction with the task (effort, performance and frustration).
The block about emotional responses was compounded of items to size positive emotions (pride,
satisfaction, enthusiasm, confidence, and relief) and items to measure negative emotions (insecurity,
stress, concerns, anger, and frustration) [39]. The instrument used generated by adapting the
questionnaire for virtual learning environments (WebCT) proposed by [40].
The questionnaire along with the dataset, the 4,589 responses and supplementary research data
have been publicly shared online [41].
2.2 Population
A non-probabilistic sampling method was selected attending to the limitations to access the
target population [42]. Specifically, a convenience sampling was carried out by sending the
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questionnaire by email to all educational centres of the Autonomous Community of the Basque
Country (ACBC), in two versions using Basque and Spanish languages. The ‘snowball’ technique was
also used, non-probabilistic sampling in conditions of difficult access [43], making use of social
networks (Facebook and Twitter) and other teaching networks articulated through WhatsApp
groups. Information was collected during three weeks in May 2020. Finally, 4,589 responses to the
questionnaire were obtained, that is, almost 10% of all the teaching staff of the Basque Country
participated voluntarily in the study.
An ad hoc questionnaire with four questions (age, gender, educational stage of teaching and
type of the educational centre) was used to find out the socio-demographic profile. Out of the 4,589
teachers in the sample for this study, 23.3% are male, 75.5% female and 0.2% non-binary, with an
average age of 54 (SD=6.24). These professionals work at different educational stages (Pre-school
Education 10.8%; Primary Education 31.6%; Secondary Education and Baccalaureate 38.3%;
Vocational Training 5.3%; Higher Education 8.6%; Others 5.4%) and in different types of educational
centres (public centres=77.2%; private-concerted centres: 22.8%).
2.3 Validation of the questionnaire
The psychometric properties of the questionnaire were analysed. Firstly, the total sample was
randomly divided into two halves. With the first subsample (n = 2296) a Parallel Analysis (PA) was
carried out, in order to explore the factorial structure of the instrument. In this case, the software
Factor 10.4.01 [44] was used. The procedure selected to determine the number of dimensions was the
optimal implementation of the PA [45], and the parameter estimation method was the Diagonally
Weighted Least Squares (DWLS). This method is the most appropriate when the variables are ordinal,
as in the case of Likert-type scales [46]. Finally, taking into account that a one-dimensional solution
was expected, no rotation method was applied. Thus, the results of this first analysis suggested a
unifactorial structure for 5 items of the DCE block, two factors for workload before and during
lockdown and two factor for negative and positive emotions.
Based on these first exploratory results, a Confirmatory Factorial Analysis was carried out with
the second subsample (n = 2294). This analysis was performed with the Lisrel 8.80 software [47], using
the DWLS parameter estimation method. The quality of the fit was evaluated through the following
goodness-of-fit indexes: the Root Mean Square Error of Approximation (RMSEA), whose value must
be less than .08 [48], and the Non-Normed Fit Index (NNFI), Comparative Fit Index (CFI), and
Goodness of Fit Index (GFI) whose values must be greater than .95 [49]. The results of this analysis
showed a satisfactory fit of the two-factor model to the data: RMSEA = .04, NNFI = .99, CFI = .99, GFI
= .99
2.4 Statistical analysis
The statistical values of the responses to each of the 5 items included in the Digital Competence
of Educators (DCE) factor were calculated, as well as the question about the educational platform
used. Next, the changes in the DCE factor were analysed by means of ANOVA according to the sociodemographic variables: gender, age, type of educational centre (public, private-concerted) and
educational stage. The relationships between DCE proficiency and three other items -training in DCE,
performance of students online and use of educational platforms- were also analysed. This was
implemented through Spearman's non-parametric correlation coefficient. This method was also
applied to identify the correlations between workload factors (during and previous to the
confinement), emotions (positive and negative) and digital competence.
Finally, it was analysed, by means of two hierarchical regressions, to what extent the workload
before and after the lockdown and the DCE variable predict the appearance of positive emotions
(regression 1) and negative emotions (regression 2). In both cases, the socio-demographic variables
and the opposite emotion variable -negative emotions, in the case of regression 1, and positive
emotions, in regression 2– were controlled as covariates. It was implemented in a two-stepped
process where the first step included the covariant variables (whose effect we are interested in
controlling) and the second step added the predictor variables (workload before and during the
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confinement and DCE). This procedure allows to determine to what extent an association of variables
predicts positive or negative emotions, extending the one-to-one variable analysis performed by
correlation.
3. Results
This section describes the results of the analysis attending to each of the three research questions.
3.1 Have teachers perceived themselves as digitally competent to deliver Emergency Remote Teaching (ERT)?
In relation to the first research question, teachers have perceived themselves to be partially
competent to develop ERT, moreover, they think they are more skilled in the use of digital tools for
general communication but they feel less confident when coming to the specific tools to facilitate
teaching-learning processes.
The distributions of responses to statements about DCE are very symmetrical, fitting well into
the normal distribution The statement “I have the knowledge and skills to use online communication tools
(chat, forum, videoconference, e-mail...)” stands out from the rest, as it has the highest mean (4.00 out of
5), the lowest standard deviation (less dispersion), the highest negative asymmetry (distribution tail
lengthens for values below the mean) and the only positive kurtosis (data concentrated on the mean,
pointed curve). “I have the knowledge and skills to use the educational platform” scores 0.53 points less,
which is a significant difference (13.25%), while “I have basic knowledge and skills to create and edit online
activities” has a mean value of 3.60; “I have basic knowledge and skills to search for online activities”, 3.70
and “During the confinement I have had difficulty in making corrections and getting them to the students”,
3.00.
The averages in the DCE factor –which comprises the previous five statements- were analysed
according to the educational platform each teacher used. The highest value, 1.13 points above the
average and with the smallest deviation is given for Moodle, followed by Google Classroom, which
is the most widely used platform. The lowest value is given among Microsoft users. It is significant
that 14.9% do not use any platform despite the fact that the use of an educational platform has shown
a strong correlation (.40) with the performance –perceived by their teachers- of students in online
learning and with the DCE factor (.29).
In addition, DCE is also related to the existence or absence of training during confinement as
well as to the familiarity with digital educational platforms before the pandemic. This has been
studied by means of the correlation of the DCE factor with the answers to the questions “Have you
received training in digital skills and educational integration of technologies?” resulting in a correlation
coefficient of .31 and “In the COVID19 period, have you received training to adapt your subjects to digital
format?” scoring .14. This seems to point out that emergency training in digital literacy is good, but it
is much better the previous training. In the same vein, there is a correlation (.27) between the use of
educational platforms and the quality of the previous training received.
It is also very significant (.36) the correlation between the DCE factor and online performance of
students.
3.2 Is DCE biased depending on gender, age, educational institution or stage of education?
The second research question inquires about the existence of gaps in DCE between teachers
according to their age, gender, type of school (public, private-concerted) or educational stage.
With regard to gender, the results showed a significant effect, F(2, 4588) = 24.97, p < .001, with
men (M = 12.46) scoring higher than women (M = 11.55) in DCE factor. The data show a gender digital
gap quantified at .91 points, with the number of women in the sample more than triple that of men.
In relation to the age, a significant effect was also found, F(7, 4588) = 32.46, p < .001. Hochberg's
Post Hoc GT2 test generally showed that older teachers were less technologically competent than
younger ones. There is a marked linear decrease in the DCE mean value according to age, with the
difference being quantified at 3.26 points (from 13.66 in the 21-25 years range to 10.40 in 61-65). The
standard deviation also increases with age (3.22 points, from 3.030 to 4.250), showing that the DCE is
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more homogeneous among the youngest. It should also be noted that the most numerous group (4150) is 28.7% of the total and its DCE corresponds to the total average.
With regard to the type of school, a significant effect was also found, F(2, 4585) = 5.54, p = .004.
Hochberg's Post Hoc test showed that public schools (M = 11.66) scored lower in technological
competence than concerted schools (M = 12.12). The digital divide by type of centre is quantified in a
difference of .46 points in DCE mean between public and private-concerted centres. Bearing in mind
that half of all students in the Autonomous Community of the Basque Country (ACBC) study in
mixed schools [50], participation in the sample has been overwhelmingly greater among public
teachers than among teachers from private-concerted centres, despite the fact that the questionnaire
was sent to all school management bodies in the ACBC.
Regarding the educational stage, a significant effect of F(6, 4559)= 48.82, p < .001 was observed.
Hochberg's Post Hoc GT2 test revealed that generally speaking, the higher the grade, the higher the
digital competence.
There is a linear increase in the DCE mean value as the educational grade grows, with a
difference of 2.65 points (from 10.46 in Early Childhood education to 13.11 in University), with the
standard deviation also being lower as the educational level increases.
3.3 Did the training received in DCE have an impact in the perception of well-being of teachers during
Emergency Remote Teaching?
The results also show that there is a relationship between DCE and the perception of wellbeing in the development of ERT.
As well as the DCE factor was compounded of five items -questions about digital competence-,
other factor were created by the association of items related to the workload of teachers before and
during the confinement, and the emotions -positive and negative- experienced during the lockdown.
Table 1 shows the result of analysing all the correlations between these five factors using Pearson's
correlation coefficient.
Table 1. Correlation coefficient between variables (Pearson’s r)

1

2

3

4

1. Pre-COVID workload factor

-

2. COVID workload factor

.18**

-

3. Positive Emotions factor

.17**

.12**

-

4. Negative Emotions factor

.02

.47**

-.32**

-

5. DCE factor

.05**

-.03*

.31**

-.25**

5

-

*p < .05, **p < .001

Among the results, it stands out, due to its high level of relevance, that negative emotions are
strongly related to high workloads during the COVID (0.47), and that better training in CDE is
associated with more positive emotions (0.31) and less negative emotions (0.25). Furthermore, in
some cases a good training in digital competences is slightly correlated with less workload during
the COVID (-0.03). Therefore, teachers who perceive themselves as digitally competent present more
positive emotions and some of them feel that they have had less workload.
Going deeper into emotions, Table 2 revels the results of the two-step hierarchical regression,
which predicts positive emotions from workload variables and DCE, controlling at the same time, as
covariates, the effect of socio-demographic variables and negative emotions.
Table 2. Hierarchical regression for positive emotions.

Measurement

B

E.T.B β
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Step 1 – Covariate Variables
Educational stage

0.03

0.04

.01

Type of centre

0.40

0.11

.05***

Gender (1 = man; 2 = woman; 3 = non binary)

0.07

0.13

.01

Age

0.11

0.03

.05**

Negative emotions

-0.28 0.01

-.32***

Educational stage

-0.05 0.03

-.02

Type of centre

0.22

.03*

Gender (1 = man; 2 = woman; 3 = non binary)

-0.23 0.12

-.03*

Age

0.19

.08***

Negative emotions

-0.35 0.01

-.40***

Workload before lockdown

0.15

0.02

.11***

Workload during lockdown

0.39

0.02

.29***

Competencies

0.24

0.01

.23***

Step 2 – Workload + competencies

0.10

0.03

* p < .05; ** p < .01; *** p < .001

Positive emotions: R2 = .11 (p < .001) in step 1; ΔR2 = .15 (p < .001) in step 2. R2= .26
The model explains 26% (see total R2 in the Table) of the variance shared by all variables together
(workload, DCE, negative emotions and socio-demographic variables) with the outcome variable
being positive emotions. All predictor variables (workload and negative emotions) and most
covariates have a significant effect on the prediction of this variable. Negative emotions are the most
influential, with a significant weight also on the COVID workload and the CED. Covariates have little
influence, so they are not relevant for predicting positive emotions. So, high DCE and absence of
negative emotions could predict positive emotions, being significant that high workload can also be
present in the mix.
As for negative emotions, Table 3 presents the results of the two-step hierarchical regression that
predicts negative emotions from the workload and CED variables, controlling in turn, as covariates,
the effect of socio-demographic variables and positive emotions.
Table 3. Hierarchical regression for negative emotions.

Measurement

B

E.T.B

β

Educational stage

-0.17

0.04

-.06***

Type of centre

0.07

0.13

.01

Gender (1 = man; 2 = woman; 3 = non binary)

1.27

0.14

.13***

Age

0.13

0.04

.05**

Positive emotions

-0.37

0.02

-.32***

-0.09

0.03

-.03**

Step 1 – Covariate variables

Step 2 – Workload + Competencies
Educational stage
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Type of centre

-0.02

0.11

-.01

Gender (1 = man; 2 = woman; 3 = non binary)

0.18

0.12

.02

Age

-0.03

0.03

-.01

Positive emotions

-0.39

0.02

-.34***

Workload before lockdown

-0.02

0.02

-.01

Workload during lockdown

0.78

0.02

.50***

Competencies

-0.14

0.02

-.12***

* p < .05; ** p < .01; *** p < .001

Negative Emotions: R2 = .13 (p < .001) in step 1; ΔR2 = .25 (p < .001) in step 2. R2: .38
The predictive quality of the model was 38% (total R2), which is higher than in the case of positive
emotions. The most relevant variable in the prediction is by far the COVID workload, with the DCE
also having a significant weight and a significant effect of the covariate ‘positive emotions’.
Therefore, the hierarchical regression confirms that negative emotions can be predicted by high
workload and low DCE, as well as the absence of positive emotions. This combination is even worst
in the case of women.
4. Discussion
The pandemic has exposed that educational systems around the world should improve their
resilience to unexpected situations for the effective development of SDG 4: "Quality Education".
Furthermore, education systems should guarantee that the digital divide is reduced at all stages of
education.
These digital gaps, as the study verifies, have flourished in an emergency situation where the
need of proper Digital Competence for Educators has been fundamental in order to avoid disruption
of the teaching-learning processes. The results seem to draw a pattern: weaknesses in DCE increase
when it comes to situations or tools specifically related to online teaching [51]. In other words,
competence is greater in the regular digital communication skills (chat, forum, videoconference,
email ...) that most people usually use, regardless of their profession. This is an important nuance
because it is the specific digital skills for the development of teaching (creating and managing
meaningful activities online, knowing how to use the educational platform, structuring a subject
online, ...) that prove to be more related to good student performance [52, 53]. This leads to the need
for suitable training on DCE in a structured manner. Several studies [54, 55] have addressed this
demand for future teachers at Faculties of Education, as well as for active teachers by means of
Professional Development programs. It can be said that COVID-19 has emphasized the importance
of teacher professional development for online and blended learning [56].
In the same vein, there are three other digital gaps which results make emerge: the gender gap
between active teachers, the age gap and the gap which arises in relation to the type of the
educational centre (private-concerted and public).
In terms of the gender gap, this study has pointed out the lower mean values in DCE for female
teachers, as well as the greater likelihood of suffering the mix of negative emotions and high
workload during the confinement. The data from this study corroborate what has been observed in
other geographical areas, as well as other spheres outside of education. In this line, the European
Commission's publication "Women in the Digital Scoreboard" shows that Spain is in a low position
in all the indicators with regard to all types of skills associated with ICT and that the difference
between genders is very significant, clearly establishing a difference in favour of men in all the skills
analysed [57]. These data call for urgent action to put women on an equal footing in the so-called
fourth industrial revolution. It is perhaps an indicator that, even within the education system, the
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transmission of social gender roles is maintained and that there is still a lack of role models to
contribute to the equal use of ICTs.
An age gap regarding digital issues has also been detected among active teachers in the
Autonomous Community of the Basque Country during the pandemic. The need for continuous
training has been confirmed, since, as [58] point out, the progressive increase in the age divide has a
great impact on the instruction of students for full personal and professional life in a world where
technology has taken on special relevance. Equal opportunities come hand in hand with digital
literacy of our students [59, 60].
Finally, with regard to the differences detected according to the type of the educational centre,
this result can be compared with other studies at an international level that show similar conclusions.
In a study carried out in 80 public, private and concerted centres by the Francisco de Vitoria
University and the Complutense University of Madrid, it was established that half of the teachers
presented a very poor or poor level of use of technology and at the same time there were great
differences between the digital competences of the concerted centres compared to the public centres,
with the latter having worse results [61]. These findings should help for a reflection by the responsible
institutions in relation to making possible the same level of opportunities for every student in our
increasingly digital world.
Therefore, the effective development of quality education (SDG 5) requires to place persons at
the centre of solutions and avoid the danger of exploiting online learning only from economical
perspectives. For this reason, both the diagnosis that we carry out and the possible solutions that the
results allow us to outline will respond to the model that we believe in, which places teachers and
students at the centre of the teaching-learning process. It is not only a matter of using technological
tools but of thinking digitally, respecting the technical, cognitive and socio-emotional dimensions
[62], as well as putting technology at the service of pedagogy as advocated by models such as TPACK
[63] or its TPeCS review [64]. Any pedagogical alternative to improve the Digital Competence of
Educators must be carried out through different practices where the training in the educational
centres will go through different stages of both technical and conceptual appropriation of the
technology [65, 66]. The resilient response to any future situation (SDG9) that may arise will be
compromised of suitable systems and competent professionals. In short, the development of DCE is
a fundamental axis for an education based on system sustainability and resilience.
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