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Abstract

The present study, focused on Spanish language teachers, pretends to determine how ICT
implementation has evolved after confinement, when teaching returned to being face to face or
hybrid. The objectives are knowing which have been the most applied ICT tools and their real
use; learning about teachers’ perceptions of their digital skills, and their satisfaction degree
with online teaching; identifying teachers” attitudes towards a future ICT implementation,
and finally, elaborating a multiple regression model of analysis to determine the relationship
between the last two objectives with teachers” years of experience and teachers” opinion on
post-pandemic ICT use. Accordingly, an ad hoc questionnaire was applied, receiving 700 answers.
Among other things, findings indicate a higher frequency of use of those digital tools that allow
instant messaging, facilitate collaborative networks, promote interaction, and store data. They
also show that teachers” perceptions on their technological competence and ICT utilisation in
post-pandemic scenarios is rather low, although they say they will continue using these tools in
the future. In conclusion, there is an imperative necessity to reinforce pre-service and in-service
teachers” digital training, with the aim of improving this situation. This urgency had already
been highlighted in previous studies, and became clearly evidenced not only during lockdown,
but after that period too.
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Resumen

El presente estudio, dirigido al profesorado de lenguas de toda Esparia, pretende determinar
como la implementacion de las TIC ha evolucionado después del confinamiento, cuando la
ensefianza volvid a ser presencial o hibrida. Sus objetivos se centran en saber cudles han sido
las herramientas TIC mds utilizadas y su uso real; conocer las percepciones del profesorado
sobre sus competencias digitales, y su grado de satisfaccion con la ensefianza online; identificar
las actitudes de los y las docentes hacia una futura implementacién de las TIC, y finalmente,
elaborar un andlisis de regresion multiple para determinar la relacion entre los dos iltimos
objetivos, los afios de experiencia del profesorado y su opinién sobre el uso de las TIC tras
el confinamiento. Para ello, se aplicé un cuestionario ad hoc que recibié 700 respuestas. Los
resultados indican, entre otras cosas, una mayor frecuencia de uso de aquellas herramientas
digitales que permiten la mensajeria instantdnea, facilitan las redes de colaboracion, y promueven
la interaccién y almacenan datos. También muestran que la percepcion del profesorado sobre
su competencia tecnoldgica y la utilizacion de las TIC es mds bien baja, aunque afirman que
sequirdn utilizdandolas en el futuro. En conclusion, existe una necesidad imperiosa de reforzar
la formacion digital de los y las docentes en formacion y en activo, con el propdsito de mejorar
esta situacion. Esta urgencia ya se habia puesto de manifiesto en estudios anteriores, y se ha
evidenciado con claridad, no sélo durante el confinamiento, sino también después de ese periodo.

Palabras clave: refuerzo de las TIC; percepciones docentes; post-pandemia; profesores
de lenguas.

Introduction and objectives

After the crisis caused by COVID 19 pandemic outbreak, many social sectors had
to adapt to new scenarios in order to continue their development. One of the areas
that had to evolve more precipitately was education. In this sense, schools” lockdown
meant an ICT massive and sudden integration in learning environments. Later, when
schools reopened, the teaching scenario was forced to change radically again to continue
with the teaching-learning processes (Sofianidis et al., 2021) regardless of the possi-
ble instructing contexts (online, face-to-face or hybrid). This transformation occurred
in a very short time and produced the modification of structures that involved and
affected the entire educational community (Gourlay, 2021) Extensively, this evolution
had an impact on social relations and work environments (Fernandez-Batanero et al.,
2021). The continuance of teaching was undoubtedly preserved thanks to ICT imple-
mentation when face-to-face instruction was not possible in any respect whatsoever
(Almazan, 2020; Caceres-Pifialoza, 2020; Rodriguez-Olay & Nadal, 2021; Mishra, 2020;
Vivanco-Saraguro, 2020), and the implementation of new approaches to support the
teaching-learning process was indispensable (Meletiou-Mavrotheris et al., 2022).
Educational technology required, more than ever, of an urgent adaptation to the new
academic context, in which not only did the way of teaching have to be modified, but
also the way of learning (Argudo &Tenecela, 2020).
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Online teaching and digital skills

Online teaching during school closure revealed rather negative effects on teach-
ers, such as fatigue and anxiety, mostly due to their lack of specific digital training
(Garcia-Sampedro et al., 2021) and an undeniable increasing workload. At the begin-
ning of confinement, teachers’ attitude towards ICTs was quite positive, however, this
perspective evolved, because, in many cases, they were not able to perceive these new
tools full potential (Sofianidis et al., 2021). For this reason, not only did teachers suffer
from this digital skills absence, but also students and families (Arriagada, 2020).

As it has been previously suggested in various reports from the European Com-
mission [EC], (2012; 2013; 2014; 2020) and United Nations Educational, Scientific and
Cultural Organization [UNESCO], (2008; 2011; 2013; 2018), it is necessary to generate
current digital literacy proposals to improve 21st century citizens” technological skills
(Fueyo et al., 2018), focusing on teachers’ strategies and methodologies improvement
(Garcia-Sampedro et al., 2021) to implement ICTs more efficiently in the educational
contexts (Pozo et al., 2021; Zalat et al., 2021).

Educational technology had already been considered an indispensable tool in past
decades (Frau-Meigs &Torrent, 2009; Jonassen, 2006; Jonassen & Carr, 1998; Lajoie, 2000)
although the use of digital tools depends, to a large extent, on teachers” involvement
(Cabero & Marin, 2014). If teachers remain uninterested in ICTs, incorporating digital
tools into classroom daily life will be a fairly arduous task to be accomplished. In this
regard, Inan & Lowther (2010) suggested promoting a change in teachers” role, who
would become guides in the teaching-learning processes, facilitating students” critical
and reflective ICT use (Ruiz & Hernandez, 2018).

Objectives

The fundamental role of teachers in the development and implementation of ICTs
in teaching-learning processes during schools” closure and schools” reopening, makes,
more necessary than ever, an extensive study of their learned experiences and detected
needs regarding their ICTs use with professional purposes.

Consequently, it would be desirable to know schoolteachers’ perceptions about
ICT implementation in post-pandemic, when teaching became face-to face again, or in
some cases, blended. It would also be crucial to know their satisfaction about online
teaching-learning processes in post-lockdown period contexts, when schools reopened,
but some students had to remain at home due to quarantine obligations; when teachers
had to combine face-to face teaching with online teaching due to schools” organizational
processes, or when classrooms had to be temporarily closed once again due to the rise
in Covid-19 infection cases. Hence, the objectives of this study are to identify the ICT
tools employed and their use; to learn about teachers” perceptions on their digital skills
and their satisfaction degree with online teaching; to know if teachers are interested
in continuing with ICT tools implementation in the near future, and finally, to analyse
the relationship of the last two mentioned objectives (teachers” perceptions about their
own digital competence, and their satisfaction degree with online teaching; identifying
teachers’ interests and attitudes towards a future generalised ICT implementation) with
teaching experience and teachers” opinion on ICT use in post-pandemic.
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Method

The research followed the quantitative paradigm, applying an ad hoc online ques-
tionnaire designed and implemented for the purpose. Afterwards, the analysis of the
data and a multiple regression analysis model were developed.

Population and sample

The sample of the study is composed by language teachers from different educa-
tional stages: pre-school, primary, secondary, upper-secondary, and vocational training.
Additionally, language teachers from art schools and language schools, also participated
in the study sharing pandemic and post-pandemic professional challenges such as the
change of scenarios, methodologies, and tools.

The type of sampling was incidental or non-probabilistic. It was made up of 700
language teachers from all over Spain, being 25.33% (N = 175) men and 74.67% (N =
516) women. The average number of years of experience was 17.54 (D.T. = 10.16) (three
teachers have less than one year of work experience, and one teacher has been working
for forty-four years). Besides, 15.14% (N = 106) teach in Pre-school Education stage (PSE);
19.71% in Primary Education stage (PE) (N = 138); 18.57% (N = 130) in Compulsory
Secondary Education (CSE); 26.29% (N = 184) in Upper Secondary Education (USE);
9.00% (N = 63) in Vocational Training (VT) and 11.29% (N = 79) in other educational
stages (OTHERS). Finally, 67.57% (N = 473) of these teachers work for state schools
and 32.43% (N = 227) are employed at private schools. (See Table 1).

Table 1

Sociodemographic data.

700 language teachers
Gender Men 25.33% (N =175)
Women 74.67% (N = 516)

17.54 (D.T. =10.16)
Years of experi-

ence (three teachers have less than one year of work experience, and one teacher
has been working for forty-four years).
Pre-school Education 15.14% (N = 106)
Primary Education 19.71% (N = 138)
. Compulsory Secondary 26.29% (N =184)
Educational Education
Stages .
Upper Secondary Education  18.57% (N = 130)
Vocational Training 9.00% (N =63)
Other educational stages 11.29% (N =79)
State 67.57% (N = 473)
Type of School )
Private 32.43% (N =227)
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Instrument

The online (Microsoft Forms) questionnaire was thought to collect information on
language teachers” ICT employment in post-pandemic and was validated in a previous
study and adapted to this current research (Garcia-Sampedro et al., 2021).

It is composed by a 10 items Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree) and measures ICT teachers’ use in post-pandemic opinion. In order
to design the questionnaire, psychometric guidelines such as American Educational
Research Association, American Psychological Association & National Council on
Measurements in Education (2014) and International Test Commission [ITC], (2005)
were followed. Besides, pertinent studies (Downing & Haladyna, 2006; Fonseca-Pe-
drero & Muniz, 2017; Fonseca-Pedrero & Muriz, 2019; Hernandez et al., 2010) were
considered for the items design.

To know the dimensionality of the scale, an Exploratory Factor Analysis (EFA) with
a maximum likelihood estimation was implemented. These results indicated an essen-
tial one-dimensional scale, since the first factor explains 21.12% of the total variance;
the items show factor loadings greater than .20. The reliability of the instrument was
measured using Cronbach’s Alpha, with a score of 0.71, presenting items with values
higher than .20 on the discrimination indexes.

Procedure and data analysis

This online questionnaire was elaborated in Microsoft Forms and distributed through
e-mail and teachers’ social groups in networks such as WhatsApp and Twitter. These
networks were included as a tool because of their immediacy, resulting of a great inter-
est for the research. Teachers were also informed about the researchers” commitment
about confidentiality and anonymity. Later, the data was analysed as detailed below.

The variables used in the analyses are: “ICT tools and its usage”; “Digital Skills”
(teachers” self-perception on their own digital skills) assessing their competence as
insufficient, sufficient, notable and outstanding; “Satisfaction” (the satisfaction degree
with online teaching in the “new normal”) measured on a scale between 1 and 5,
where 1 means not at all satisfied and 5 means totally satisfied; “Future” (the interest
in using these technological resources in future) measured on a scale of 1 to 5, where
1 means little interest and 5 means a lot of interest; “Teaching experience” (teachers’
years of experience), and “ICT-Post-Pandemic opinion” (teachers” opinion on ICT use
in post-pandemic). This last variable was collected through a one-dimensional scale
including the following items: on-line education effectiveness; teachers” workload;
emotional connection with students; economic costs; students with special needs;
students’ preferences, and finally, assessment.

Therefore, “ICT tools and its usage” are nominal variables; “Digital Skills”, “Satis-
faction”, and “Future” are ordinal variables. Meanwhile, “ICT-post-pandemic opinion”
is a quantitative variable. Additionally, demographic, and professional variables were
also included.

All the analyses were carried out with a confidence level of 95% and were developed
with the IBM SPSS program (version 20), except for the multiple regression analysis
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that was done through Mplus 5 (Muthen & Muthen, 2012) and G*power 3. (Sandoval,
2020) to calculate the effect size.
Results and discussion
Findings
Regarding the first objective, the next table (Table 2) shows that the most frequently
used ICT tools were Teams (57,43%) and WhatsApp (53,71%). They were mainly applied
to interact with students (82%), to store data (73,29%), to explain contents (71,86%), to

make presentations (63,57%), to create video-tutorials (54,14%), and to design interactive
questionnaires (50,71%).

Table 2

ICT tools and its usage.

Digital tools Tasks
N % N %

Whatsapp 376 53.71 Presentations 445  63.57
Telegram 31 4.43 Video-tutorials 379 5414
Teams 402 5743  Storage tools 513 7329
Campus FP distancia 14 200 Video edition 254 3629
Classroom 219 3129  Web pages or blog production 145  20.71
Google meet 195 27.86  Podscasts 30 429
G-suite 63  9.00 Infographs 109  15.57
Wordpress 21 3.00 Interactive questionnaires 355  50.71
Others 234 3343  Social networks 143 2043

Knowledge generation platforms

(Moodle) 253  36.14

Content explanation 503  71.86

Interaction with students 574 82,00

Assessment 342 4886
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Descriptive statistics of the variables are shown in Table 3. Analyses were developed
to identify any case of outliers using box-plot diagrams, and to check that the skewness
and kurtosis statistics were within a range from -1 to 1. The box-plot diagrams did
not indicate the presence of atypical values, although in the case of POST-PANDEMIC
OPINION, four outlier cases were found, and these were replaced by the mean value.

Table 3

Descriptive statistics of the variables.

Skewness Kurtosis

M S.D. Statistic SE Statistic SE

Teaching Experience* 17.54 1.16 13 .09 -92 .18
Digital Skills** 2.48 .80 .05 .09 -47 18
Using technological resources in future** 3.71 1.18 -51 .09 -.67 18
Satisfaction™ 2.86 1.06 -.03 .09 -.61 18
ICT-Post-Pandemic opinion* 2.14 .58 .35 .09 -29 18

*cuantitative variables; **ordinal variables; M: Mean; SD: standard deviation; SE: standard error.

Table 3 columns represent the mean values of Skewness (Mean, Standard deviation,
Statistic and Standard error) and Kurtosis (statistic and standard error). In the rows, the
overall results of the five variables are presented: Teaching experience, Digital skills,
Future, Satisfaction, and ICT-Post-Pandemic opinion.

Regarding the second objective, the valuation means about the “ability to use digital
tools” is 2.48, a score that is considered low (maximum is 5); and “satisfaction with
online teaching in post-pandemic” is an average of 2,86 (maximum 5). Concerning
the third objective, the possibility of “extending the use of ICT resources in future” is
medium-high 3,71 (maximum is 5).

In connection with the fourth objective, the variables used in the multiple regression
analysis are, on the one hand, those that have been analysed previously, such as teachers’
satisfaction and self-perception on their digital skills, and their attitude and interest in
extending ICT use in their future practice. On the other hand, there are added variables
for this objective such as years of teaching experience and the average score obtained
on the questionnaire Likert scale about ICT teachers usage opinion in post-pandemic.

The score has included the average obtained in the questionnaire about teachers’
opinion on ICT use in post-pandemic, which is rather low 2.14 (maximum 5). The mul-
tiple regression analysis was made using all these variables. It was elaborated using
the correlation analysis results and multiple linear regression.

The results obtained through rho Spearman correlations indicate statistically sig-
nificant scores between a favourable opinion about ICT use in post-pandemic (ICT-
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POST-PANDEMIC OPINION) with other variables such as years of teaching experience
(TEACHING EXPERIENCE) (p<.05), the ability to manage ICT tools (DIGITAL SKILLS)
(p<.001), the belief that they will continue using these resources in future (FUTURE)
(p<.001) and the degree of satisfaction with online teaching (SATISFACTION) (p<.001).
In turn, satisfaction shows statistically significant correlations with self-perception in
ICT tools management (p<.001) and with their probable future use (p<.001). In addi-
tion, these two variables show statistically significant relationships (p<.001). Finally, we
found statistically significant but negative correlations between the ability to handle
ICTs and the years of teaching experience (p<.05).

As it can be seen in the previous analyses, language teachers’ perceptions about
online instruction after confinement show statistically significant relationships amidst
the different variables analysed.

Table 4

Correlation matrix between variables.

Teaching  Digital ICT-Post-Pandemic

Future Satisfaction

experience Skills opinion

Teaching experience ~ 1.00 -20" .07 .04 .08*
Digital Skills 1.00 25" 28"
Using tec.hnologlcal 1.00 43" o7
resources in future
Satisfaction 1.00 A7
ICT-Post-Pandemic

1.00

opinion

*Correlation is significant at 0,05 (bilateral). ** Correlation is significant at 0.01 level (bilateral)

Table 4 columns represent five variables (Teaching experience, Digital skills, Future,
Satisfaction, and ICT-Post-Pandemic opinion). Rows show the same variables to estab-
lish a correlation among all of them.

The statistically significant correlations between the variables present large effect
229 sizes 2 .50 or medium > .30 (Cohen, 1988).

All the information summarized in Table 4 indicates that the 5 variables are all
correlated with each other, either directly or indirectly through other variables, such
as TEACHING EXPERIENCE and FUTURE through DIGITAL SKILLS.

Since the main objective is to explain teachers” post-pandemic opinion, it is natural
to propose a multiple regression model for the ICT variable. So that, this regression
model about online teaching and ICT use in post-pandemic explains 23,30% of the
total explained variance (adjusted R2), and it is significant [F (4, 699) =54,15; p<.001].
SATISFACTION is shown to be the only significant variable (p<.001), so satisfaction is
a predictor of ICT-POST-PANDEMIC OPINION.
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Table 5

Multiple regression model of ICT-POST-PANDEMIC OPINION.

B p t p-value
(Constant) 1.21 - 14.04 .000
Future .02 .05 1.24 21
Digital Skills .03 .04 122 22
Satisfaction 25 44 11.87 .000
Teaching experience .00 .07 1.96 .06

B: unstandardized coefficients; (3: standardized coefficients. t: T-statistic.

Table 5 columns represent the mean values of unstandardized and standardized
coefficients, T-statistic and p-value. The results indicate that TEACHING EXPERIENCE
increases, the ICT POST-PANDEMIC OPINION by .07, however, it is not statistically
significant. The case of the variable SATISFACTION is more remarkable and signifi-
cant. For every point that satisfaction increases, the ICT POST-PANDEMIC OPINION
increases by .44 points.

As mentioned above, the multiple regression model indicates that SATISFACTION
is the predictor variable that best explains ICT POST-PANDEMIC OPINION. However,
even if the other three variables are not significant, it should be noted that this does
not mean that they do not influence ICT when, in fact, the opposite occurs. In Table 3,
it was shown that all the variables were directly or indirectly related to each other, so
the multiple regression model shows that SATISFACTION is the variable that, encom-
passing the other three, predicts ICT POST-PANDEMIC OPINION better.

-.20%*

2g** 43%*

AT7**

Figure 1. Multiple regression model overview
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Figure 1 shows the relationship amidst the variables FUTURE, TEACHING EXPERI-
ENCE and DIGITAL SKILLS with SATISFACTION, which is the variable that predicts
ICT POST-PANDEMIC OPINION. The relationship is given by correlation coefficients
that are statistically significant according to standardized statistics. p<.001** or p<.05*.

In short, it can be said that teachers” ICT post-pandemic opinion will be conditioned
by their level of satisfaction, which, in turn, will depend on their digital skills, their
teaching experience, and their willingness to use ICT in future. Furthermore, satisfac-
tion increases in teachers who think that ICTs are useful and easy to be applied, and
who will employ ICT in future.

On the one hand, there are teachers with little experience, with a good command
of technology and who are aware of ICT relevance and usefulness in future. These
people are satisfied with ICT use, as proved in the analysis, and have a better opinion
of them. On the other hand, there is a totally opposed profile presenting experienced
teachers with scarce technological skills and a lack of interest in using ICT in the future
These teachers are not satisfied with ICT, which has a negative impact on their ICT
post-pandemic opinion.

In view of the correlation matrix results, it may be said that the 5 variables studied
were somehow related to each other. In particular, the variable SATISFACTION is
the one that, considering the variables FUTURE, TEACHING EXPERIENCE, SAT-
ISFACTION and DIGITAL SKILLS, best predicts ICT POST-PANDEMIC OPINION.
The multiple regression model that provides this result, together with the significant
correlation coefficients, makes it possible to differentiate two teacher profiles.

Discussion

Schools” lockdown and the following period, may be considered as a phase of
“cultural transition” (Angeli, 2005, 68). Teachers have not been equally trained, and
consequently, they are not similarly skilled in order to cope with digital conversion.
This transformation evolved from face-to-face teaching to a totally or partially online
instruction; and later, to a blended type. In this regard, the European Commission has
proposed a new Digital Education plan that will help provide keys for future gener-
ations training, paying attention not only to teachers, but also to students (EC, 2020).

In this post” pandemic virtual context, teachers have actively accelerated their
own ICT implementation process by applying teaching strategies that had not been
developed until then (Sandoval, 2020). It should be convenient to continue with these
processes as an opportunity to promote flexible educational models (Villafuerte, 2019)
to generate new spaces for educational innovation.

This study findings, related to the proposed objectives, lead to a series of conclusions
that might also be considered as future research lines. They indicate that COVID-19
pandemic has generated a remarkable change in the use of ICTs, being Microsoft Teams
(to create collaborative work networks) the most frequently applied tool, followed by
WhatsApp (instant messaging). Previous studies such as Giraldo et al. (2021) developed
in Spain during confinement, also proved that WhatsApp, together with Facebook and
YouTube, were the most utilised ICT tools in the field of medical education, because
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of their friendliness, immediacy, and convenience of use. In this sense, and according
to Olugbade & Olurinola (2021), teachers from Nigerian schools also presented a very
positive attitude to the use of Microsoft Teams as a communicative and interactive
platform that facilitates tasks completion and assessment. On the other hand, Yildrim
& Giiler (2021) explore students’ perceptions on the use of the same tool in Turkey and
concludes that Microsoft Teams is a helpful tool to establish bidirectional interaction
amidst teachers, students or teachers and students.

Teachers express a positive perception towards online teaching in post-pandemic,
however, they also feel that their ability to use digital tools is escarce. Generally speak-
ing, teachers’self-perception about ICT utilisation can be related to digital tools usage
more than about their pedagogical application (Almerich et al., 2011). Similarly, studies
by Peirats et al., (2018) and Cotino (2021) reassure the same idea: the use of digital
resources requires methodological and technological skills that not all the Spanish
teachers have. They also stress the need for specific pedagogical training on ICT in to
learn how to design, select or adapt these resources and materials to different classroom
needs (Garcia-Sampedro et al., 2018).

Sandoval (2020) analysed the new teachers” role and the use of ICTs in pandemic
from a pre-school and primary schools teaching staff and families” point of view in
Colombia. Additionally, in Turkey, Mazman (2019) revised primary and secondary
teachers’ personal innovativeness effects on their technology acceptance. Both conclude
than more than two thirds of the teachers considered themselves scarcely digital skilled
admitting a very low innovativeness impulse and remarking the increasing workload.

Garcia-Sampedro et al. (2021) also studied teachers’ perceptions on online teaching
during lockdown and revealed the following aspects: an increasing extra workload for
teachers, an additional economic cost not only for teachers, but for families, too, and
some emotional problems derived from the lack of physical and emotional connection
both for teachers and students. All these aspects had a deep impact in teachers’ per-
formance and ICT implementation and management.

Teachers’ perception about their own digital competence was low but has improved
slightly after school reopening. Teachers have been persuading themselves about the
importance of ICT implementation in their teaching practice (Angeli, 2005; Barger,
2020). Besides, teachers do express and recognize ICT potential and the imperious
necessity to receive specific training to use them efficiently (Condie & Munro, 2007)
and creatively (Garcia-Sampedro et al., 2021)

In this regard, the study by Gudmundsdottir and Hatlevik (2018) explains that
teachers” digital competence is increasingly more relevant in a reality where digital
resources and media are part of daily educational practice. They also explore newly
qualified teachers’ ICT self-efficacy in Norway and come to the conclusion that these
teachers have received a fairly poor quality ICT training during their teacher education.
Baturay et al. (2017) also agree in their study that one of the things that mostly helps
improve teachers digital competence is computers daily use.

In this study, teachers’satsfaction degree with the use of ICT presented medium
results. In other research by Alves et al. (2020) developed in Portugal, teachers” satis-
faction was also measured obtaining moderate results in general, too.
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On the other hand, the degree of interest on using ICT tools in the future is medium
high. In this sense, the study by Castro et al. (2021) found that teachers” future expecta-
tions about the use of ICT are focused on the need for training and technological literacy.

With regard to the relationship between the use of ICT and the years of professional
experience, it was revealed that newly-incorporated teachers and in-training teachers
assume ICT training and digital skill development as one indispensable factor for their
own instruction. This makes this group of age very favourable to be trained and to
self- incorporate digital teaching tools in their practice. The regression analysis also
allows to obtain a more global vision of how teachers” attitudinal variables towards
ICTs influence the way of understanding new technologies in post-pandemic. In short,
those teachers who perceive themselves as more digitally skilled, more experienced,
more willing to introduce new technologies in their methodologies, and more satisfied
with online teaching, are those who have a more positive perception about ICT use in
post-pandemic. Consequently, they are the ones that may adapt themselves more easily
to these contexts alternating periods of face-to-face and online teaching, or simultane-
ously applying both types of teaching in the same classroom group.

Martos et al. (2016) confirm that regarding age, teachers between 26-35 years obtain
a higher score in ICT tools management compared to those who are older. Likewise,
those under 25 years of age obtain a higher score in general ICT skills dimensions with
respect to those who are over 36 years of age. These findings coincide with other studies
developed in Spain that show greater ICT knowledge in favor of younger teachers and
with this present study results in which there is a significant but negative relationship
between self-perception in digital competence and the years of experience.

In this sense, some research by Falcd (2017); Fernandez et al. (2018), and Padilla
(2018) agree with the idea that age is a relevant and influential factor in education,
especially in the 21st century, bearing in mind that teachers’ average age is very high
in Spain. This aspect has an impact on the way teachers face increasingly techno-up-
dated schools and present-day technological resources. However, Falcé (2017) also
indicates that factors such as gender or age, among others, do not influence the level
of digital competence that teachers may have, but this competence is more related to
a personal component and professional commitment. On the other hand, Lopez-Bel-
monte et al. (2019) state that, the new students” generations show great adaptability
and technological mastery towards ICTs, what denotes a more and more precocity in
school ages. However, teachers, do not have the necessary digital skills to teach these
students. Similarly, Cabero & Ruiz-Palmero (2017) think that the digital gap between
teachers and students is becoming increasingly visible, mainly because they belong to
different generations.

Conclusions

In conclusion, it should be said that there is an imperative necessity for reinforcing
Spanish pre-service and in-service teachers’ digital training to try to overcome this
situation. This urgency had already been highlighted in previous studies on the matter
(Pozo et al., 2021; Vivanco-Saragudo, 2020), and became evident, not only during Span-
ish confinement, but afterwards, too. Fardoun et al. (2020) agree with this conclusion
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explaining that this transformation, especially in teachers, is essential to develop digital
and didactic skills in distance and online education modalities.

Finally, this study presents some limitations. In the first place, the sample, despite of
being large and significant, does not establish comparative parameters amidst teachers
from different regions. A similar analysis about university teachers” perceptions on ICT
use in post-pandemic would also complement this research, bearing in mind that both
educational contexts, schools, and universities, present some common characteristics
and a wide variety of differences (Valverde et al., 2010).

In any case, and as it was above-mentioned, these study limitations also represent
a starting point for future analyses and point to new lines of research.

Funding

This article is linked to the European project: Open Innovative Resources for Dis-
tance Learning (OIR) (2020-1-PLO1-KA-226 H6). Additionally, it is also related to the
University of Oviedo project: Generacion, Uso y Evaluacion de Recursos Did4cticos
Online (UNOV-21-RLD-UE-5).

References

Almazan, A. (2020). Covid-19: ;Punto Sin Retorno de la Digitalizacion de la Edu-
cacion? Revista Internacional de Educacion para La Justicia Social, 9(3), 1-4. https://doi.
org/10.15366/riejs

Almerich, G., Suarez-Rodriguez, ]. M., Belloch, C. & Bo, R. M. (2011). Las necesidades
formativas del profesorado en TIC: perfiles formativos y elementos de complejidad.
RELIEVE, 17(2). https://doi.org/10.7203/relieve.17.2.4006

Alves, R., Lopes, T. & Precioso, J. (2020). El bienestar de los docentes en tiempos de
la pandemia de Covid-19: factores que explican el bienestar profesional. IJERI:
Revista Internacional de Investigacion e Innovacién Educativa, 15, 203-217. https://doi.
org/10.46661/ijeri.5120

American Educational Research Association, American Psychological Association, &
National Council on Measurement in Education. (2014). Standards for educational
and psychological testing, American Educational Research Association. https://doi.
org/10.2307/j.ctvr43hg?2

Angeli, C. (2005). Transforming a teacher education method course through technology:
effects on preservice teachers’ technology competency. Computers and Education,
45(4), 383-398. http://dx.doi.org/10.1016/j.compedu.2004.06.002

Argudo, M. & Tenecela, M. (2020). Educacion con tecnologia en una pandemia: breve
analisis. Revista Scientifica, 5(17), 292-310. https://doi.org/10.29394/scientific.issn.2542-
2987.2020.5.17.16.292-310

Arriagada, P. (2020). Pandemia Covid-19: Educacion a Distancia o las Distancias en la
Educacion. Revista Internacional de Educacion para La Justicia Social, 9(3), 1-3. https://
doi.org/10.15366/riejs2020.9.3.013

Barger, R. P. (2020). Democratization of education through Massive Open Online Courses
in Asia. IAFOR, 8(2), 29-46. https://doi.org/10.22492/ije.8.2.02

RIE, 2024, 42(1), 223-239


https://doi.org/10.15366/riejs
https://doi.org/10.15366/riejs
https://doi.org/10.7203/relieve.17.2.4006
https://doi.org/10.46661/ijeri.5120
https://doi.org/10.46661/ijeri.5120
https://doi.org/10.2307/j.ctvr43hg2
https://doi.org/10.2307/j.ctvr43hg2
http://dx.doi.org/10.1016/j.compedu.2004.06.002
https://doi.org/10.29394/scientific.issn.2542-2987.2020.5.17.16.292-310
https://doi.org/10.29394/scientific.issn.2542-2987.2020.5.17.16.292-310
https://doi.org/10.15366/riejs2020.9.3.013
https://doi.org/10.15366/riejs2020.9.3.013
https://doi.org/10.22492/ije.8.2.02

236 Marta Garcia-Sampedro, Lucia Rodriguez-Olay and Elsa Pefia-Sudrez

Baturay, M. H., Gokgearslan, S., & Ke, F. (2017). The relationship among pre-service
teachers’ computer competence, attitude towards computer-assisted education,
and intention of technology acceptance. International Journal of Technology Enhanced
Learning, 9(1), 1-13. https://doi.org/10.1504/I]JTEL.2017.084084

Cabero, J. & Marin, V. (2014). Educational Possibilities of Social Networks and Group
Work. University Students” Perceptions. Comunicar, 42(XXI), 165-172. https://doi.
org/10.3916/C42-2014-16

Cabero, J. & Ruiz-Palmero, J. (2017). Las Tecnologias de la Informacién y Comunicacién
para la inclusién: reformulando la brecha digital. International Journal of Educational
Research and Innovation, 8(2), 16-30. https://bit.ly/3£3WVeW

Cabero, J. (2004). Formacidn del profesorado en TIC. El gran caballo de batalla. Comu-
nicacién y Pedagogia: Nuevas tecnologias y recursos diddcticos, 195, 27-31.

Caceres-Pinaloza, K. (2020). Educacién virtual: Creando espacios afectivos, de con-
vivencia y aprendizaje en tiempos de COVID-19. CienciAmérica, 9(2), 38-44. http://
doi.org/10.33210/ca.v9i2.284

Castro, C.M., Cuestas, R. y Fuentes, M.L. (2021). Reconfiguracién de la gestién ped-
agogica del docente de nivel primaria de la escuela ptiblica en México, ante la pan-
demia por covid-19. Controversias y Concurrencias Latinoamericanas, 12(22), 273-304

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Erlbaum, USA,

Condie, R. & Munro, B. (2007). The impact of ICT in schools- a landscape review. Becta
research.

Cotino, L. (2021). La ensenanza digital en serio y el derecho a la educaciéon en tiem-
pos del coronavirus. Revista de Educacion y Derecho, 21. https://doi.org/10.1344/
REYD2020.21.31283

Downing, S.M. & Haladyna, T.M. (2006). Handbook of test development. Erlbaum.

European Commission. [EC]. (2012). Joint Report of the Council and the Commission on
the implementation of the Strategic Framework for European cooperation in education
and training, European Commission. http://eur ex.europa.eu/legalcontent/ES/TXT/
PDF/?uri=CELEX:52012XG0308(01)&from=ES

European Commission. [EC]. (2013). Monitor Education and Training 2013. European
Commission. http://ec.europa.eu/education/library/publications/monitor13_en.pdf

European Commission. [EC]. (2014). Monitor Education and Training 2014. European
Commission. http://ec.europa.eu/education/library/publications/monitor14_en.pdf

European Commission. [EC]. (2020). Public consultation launched on the new Digital
Education Action Plan. European Commission. https://ec.europa.eu/education/news/
public-consultation-newdigital-education-action-plan_es

Falco, ]J. M. (2017). Evaluacién de la competencia digital docente en la comunidad
auténoma de Aragon. Revista Electrénica de Investigacion Educativa, 19(4), 73-83.
https://doi.org/10.24320/redie.2017.19.4.1359

Fardoun, H., Gonzalez, C., Collazos, C. A., & Yousef, M. (2020). Estudio exploratorio en
iberoameérica sobre procesos de ensefianza-aprendizaje y propuesta de evaluacion
en tiempos de pandemia. Education in the Knowledge Society (EKS), 21, 9. https://doi.
org/10.14201/eks.23537

Fernandez-Batanero, J. M., Roman-Gravan, P, Reyes-Rebollo, M. M. & Montene-
gro-Rueda, M. (2021).Impact of educational technology on teacher stress and anxiety:

RIE, 2024, 42(1), 223-239


https://doi.org/10.1504/IJTEL.2017.084084
https://doi.org/10.3916/C42-2014-16
https://doi.org/10.3916/C42-2014-16
https://bit.ly/3f3WVeW
http://doi.org/10.33210/ca.v9i2.284
http://doi.org/10.33210/ca.v9i2.284
https://doi.org/10.1344/REYD2020.21.31283
https://doi.org/10.1344/REYD2020.21.31283
http://eur ex.europa.eu/legalcontent/ES/TXT/PDF/?uri=CELEX:52012XG0308(01)&from=ES
http://eur ex.europa.eu/legalcontent/ES/TXT/PDF/?uri=CELEX:52012XG0308(01)&from=ES
http://ec.europa.eu/education/library/publications/monitor13_en.pdf
http://ec.europa.eu/education/library/publications/monitor14_en.pdf
https://ec.europa.eu/education/news/public-consultation-newdigital-education-action-plan_es
https://ec.europa.eu/education/news/public-consultation-newdigital-education-action-plan_es
https://doi.org/10.24320/redie.2017.19.4.1359
https://doi.org/10.14201/eks.23537
https://doi.org/10.14201/eks.23537

Implementation of ICT Tools in Post-pandemic Schools in Spain 237

A literature review. International Journal of Environmental Research and Public Health,
18(2), 548-561 https://doi.org/10.3390/ijerph18020548

Ferndndez-Batanero, ].M., Reyes-Rebollo, M.M.& El Homran, M. (2018). TIC y discapaci-
dad. Principales barreras para la formacion del profesorado. Revista de Educacién
Medidgtica y TIC, 7(1), 1-25. https://doi.org/10.21071/edmetic.v7i1.9656

Fonseca-Pedrero, E., & Muiiiz, J. (2017). Quinta evaluacién de test editados en Espana:
Mirando hacia atras, construyendo el futuro. Papeles del Psicélogo, 38, 161-168. https://
doi.org/10.23923/pap.psicol2017.2844

Fonseca-Pedrero, E., & Muiiz, ]. (2019). Diez pasos para la construccién de un test.
Psicothema, 31(1), 7-16. https://doi.org/10.7334/psicothema2013.109

Frau-Meigs, D. & Torrent, ]. (2009). Politicas de educaciéon en medios: Hacia una pro-
puesta global. Comunicar, 16, 10-14. https://doi.org/10.3916/c32-2009-01-001

Fueyo, A., Rodriguez, C., & Hoechsmann, M. (2018). Construyendo ciudadania global
en tiempos de Neoliberalismo: Confluencias entre la educacién mediatica y la
alfabetizacion digital. Revista Interuniversitaria de Formacion del Profesorado, 91(32),
57-68. https://doi.org/10.37473/dac/10.1080/11356405.2020.1741875

Garcia-Sampedro, M., Miranda Morais, M., & Ifiesta Mena, E. (2018). Comunicacién
oral y m-learning en el aula de inglés de primaria: la fotografia y el video como
recurso. Fonseca, Journal of Communication, 16, 135-154. https://doi.org/10.14201/
£jc201816135154

Garcia-Sampedro, M., Pena-Suarez, E. & Rodriguez-Olay, L. (2021). Online Education
during the COVID 19 lockdown and school closures in Spain. Teachers’ perceptions.
Aloma, 39(2). https://doi.org/10.51698/aloma.2021.39.2.43-51

Giraldo, G.A., Gomez, M. M. & Giraldo, C.F. (2021). COVID-19 y uso de redes sociales
virtuales en educacion médica. Educacion Médica, 22(5), 273-277.

Gourlay, L. (2021). There Is No ‘Virtual Learning’: The Materiality of Digital Education.
NAER Journal of New Approaches in Educational Research, 10(1), 57-66. https://doi.org/
10.7821/naer.2021.1.649

Gudmundsdottir, G. B. &Hatlevik, O. E. (2018). Newly qualified teachers’ professional
digital competence: implications for teacher education. European Journal of Teacher
Education, 41(2), 214-231. https://doi.org/10.1080/02619768.2017.1416085

Hernandez, R., Fernandez, C. & Baptista, P. (2010). Metodologia de la Investigacion. (6th
edition); Mc Graw Hill. https://doi.org/10.47553/rifop.v96i35.1.82056

Inan, F. & Lowther, D. (2010). Laptops in the K-12 Classrooms: Exploring Factors
Impacting Instructional Use. Computers & Education, 58(2), 137-154. https://doi.
org/10.1016/j.compedu.2010.04.004

International Test Commission. [ITC]. (2005). The ITC guidelines for translating and
adapting tests. International Test Commission.

Jonassen, D. H. (2006). Modeling with technology: Mind tools for conceptual change. (3rd
edition); Pearson-Prentice Hall: Hoboken.

Jonassen, D. H., & Carr, C. (1998). Computers as mind tools for engaging learnersin
critical thinking. TechTrends, 43(2), 24-32. https://doi.org/10.1007/bf02818172

Lajoie, S. P. (2000). Breaking camp to find new summits. In Lajoie, S. P., Computers as
cognitive tools, No more walls (pp. 15-32). Erlbaum.

RIE, 2024, 42(1), 223-239


https://doi.org/10.3390/ijerph18020548
https://doi.org/10.21071/edmetic.v7i1.9656
https://doi.org/10.23923/pap.psicol2017.2844
https://doi.org/10.23923/pap.psicol2017.2844
https://doi.org/10.7334/psicothema2013.109
https://doi.org/10.3916/c32-2009-01-001
https://doi.org/10.37473/dac/10.1080/11356405.2020.1741875
https://doi.org/10.14201/fjc201816135154
https://doi.org/10.14201/fjc201816135154
https://doi.org/10.51698/aloma.2021.39.2.43-51
https://doi.org/ 10.7821/naer.2021.1.649
https://doi.org/ 10.7821/naer.2021.1.649
https://doi.org/10.1080/02619768.2017.1416085
https://doi.org/10.47553/rifop.v96i35.1.82056
https://doi.org/10.1016/j.compedu.2010.04.004
https://doi.org/10.1016/j.compedu.2010.04.004
https://doi.org/10.1007/bf02818172

238 Marta Garcia-Sampedro, Lucia Rodriguez-Olay and Elsa Pefia-Sudrez

Lépez-Belmonte, J., Pozo-Sanchez, S., Morales-Cevallos, M.B., & Lopez-Meneses,
E.(2019). Competencia digital de futuros docentes para efectuar un proceso de
ensefanza y aprendizaje mediante realidad virtual. Revista Electrénica de Tecnologia
Educativa, 67, 1-15. https://doi.org/10.21556/edutec.2019.67.1327

Martos, E., Pérez, P. & Bernal, J. (2016). Relacién entre la edad del profesorado de musica
andaluz y el desarrollo de la Escuela TIC 2.0. Revista Complutense de Educacion, 27(2),
757-777. http://dx.doi.org/10.5209/rev_RCED.2016.v27.1n2.48264

Mazman, S. G. (2019). Does it matter being innovative: Teachers’” technology accept-
ance. Education and Information Technologies, 24, 3415-3432. https://doi.org/10.1007/
510639-019-09933-z

Meletiou-Mavrotheris M, Paparistodemou E, Dick L, Leavy A and Stylianou E. (2022).
Editorial: New and emerging technologies for STEAM teaching and learning. Fron-
tiers in Education 7(971287). https://doi.org/10.3389/feduc.2022.971287

Mishra, L., Gupta, S. & Shree, A. (2020). Online teaching-learning in higher education
during lockdown period of COVID-19 pandemic. International Journal of Educational
Research Open, 1, 1-8. https://doi.org/10.1016/j.ijedro.2020.100012

Muthen, L. K. & Muthen, B. (2012).1998-2012. Mplus User’s Guide (7th ed.). Muthen &
Muthen.

Olugbade, D. & Olurinola, O. (2021). Teachers’ Perception of the Use of Microsoft Teams
for Remote Learning in Southwestern Nigerian Schools. African Journal of Teacher
Education, 10(1), 265 - 281. https://doi.org/10.21083/ajote.v10i1.6645

Organization for Economic Co-operation and Development [OECD]. (2018). TALIS
Technical Report. OECD. https://bit.ly/30eUQpi

Padilla, S. (2018). Usos y actitudes de los formadores de docentes ante las TIC. Entre
lo recomendable y la realidad de las aulas. Apertura, 10, 132-148. http://dx.doi.
org/10.18381/Ap.v10n1.1107

Peirats, J., Gabalddn, D. & Marin, D. (2018). Percepciones sobre materiales didacticos
y la formacién en competencia digital. @tic.revista d‘innovacié educativa, 20, 54-62.
https://doi.org/10.7203/attic.20.12122

Pozo, ].I,, Pérez, M. P., Cabellos, B., & Sanchez, D.L. (2021). Teaching and Learning in
Times of COVID-19: Uses of Digital Technologies During School Lockdowns. Fron-
tiers in Psychology, 12, 1-13. https://doi.org/10.3389/fpsyg.2021.656776

Ramboll Management. (2006). E-Learning Nordic 2006: Impact of ICT on education; Ram-
boll Management. http://dx.doi.org/10.3916/C35-2010-03-11

Rodriguez-Olay, L., & Nadal, A. (2021). Evaluacion didéctica de los efectos de la
COVID-19 en la ensefianza superior. Aloma, 39(2), 85-93. https://doi.org/10.51698/
aloma.2021.39.2.85-93

Ruiz, M. C,, & Hernandez, V. (2018). La incorporacion y uso de las TIC en educacion
infantil. Un estudio sobre la infraestructura, la metodologia didactica y la formacion
del profesorado en Andalucia. Pixel-Bit. Revista de Medios y Educacién, 52, 81-96.
http://dx.doi.org/10.12795/pixelbit.2018.i52.06

Sandoval, C. (2020). La Educacion en Tiempo del Covid-19 Herramientas TIC: El
Nuevo Rol Docente en el Fortalecimiento del Proceso Ensefianza Aprendizaje de
las Practicas Educativas Innovadoras. Revista Tecnologica-Educativa Docentes 2.0, 9(2),
24-31. https://doi.org/10.37843/rted.v9i2.138

RIE, 2024, 42(1), 223-239


https://doi.org/10.21556/edutec.2019.67.1327
http://dx.doi.org/10.5209/rev_RCED.2016.v27.n2.48264
https://doi.org/10.1007/s10639-019-09933-z
https://doi.org/10.1007/s10639-019-09933-z
https://doi.org/10.3389/feduc.2022.971287
https://doi.org/10.1016/j.ijedro.2020.100012
https://doi.org/10.21083/ajote.v10i1.6645
https://bit.ly/30eUQpi
http://dx.doi.org/10.18381/Ap.v10n1.1107
http://dx.doi.org/10.18381/Ap.v10n1.1107
https://doi.org/10.7203/attic.20.12122
https://doi.org/10.3389/fpsyg.2021.656776
http://dx.doi.org/10.3916/C35-2010-03-11
https://doi.org/10.51698/aloma.2021.39.2.85-93
https://doi.org/10.51698/aloma.2021.39.2.85-93
http://dx.doi.org/10.12795/pixelbit.2018.i52.06
https://doi.org/10.37843/rted.v9i2.138

Implementation of ICT Tools in Post-pandemic Schools in Spain 239

Sofianidis, A., Meletiou-Mavrotheris, M., Konstantinou, P,, Stylianidou, N., & Katzis, K.
(2021). Let Students Talk about Emergency Remote Teaching Experience: Secondary
Students’ Perceptions on Their Experience during the COVID-19 Pandemic. Education
Sciences, 11(6), 268. https://doi.org/10.3390/educscil1060268

United Nations Educational, Scientific and Cultural Organization [UNESCO]. (2008).
Estindares de competencia en TIC para docentes. http://www.eduteka.org/modu-
los/11/342/868/1

United Nations Educational, Scientific and Cultural Organization. [UNESCQO]. (2011).
Enfoques estratégicos sobre las TICs en educacion en América Latina y el Caribe. http://
unesdoc.unesco.org/images/0022/002232/223251s.pdf

United Nations Educational, Scientific and Cultural Organization. [UNESCO]. (2013).
Ensefianza y aprendizaje: Lograr la calidad para todos (Report 2013/4). http://unesdoc.
unesco.org/images/0022/002261/226159s.pdf

United Nations Educational, Scientific and Cultural Organization. [UNESCQO]. (2018).
Digital skills critical for jobs and social inclusion. https://en.unesco.org/news/digi-
tal-skills-critical-jobs-and-social-inclusion

Valverde, J., Garrido, M. C., & Fernandez, R. (2010). Ensefiar y aprender con tecnologias:
un modelo tedrico para las buenas practicas educativas con TIC. Revista Electronica
Teoria de la Educacién: Educacion y Cultura en la Sociedad de la Informacién, 11(1), 203-
229. https://doi.org/10.14201/eks.5840

Villafuerte, J. (2019). Tecnologia de la Informacion y Comunicacion y el desarrollo de la
competencia comunicativa en inglés de los futuros docentes de lengua extranjera de Ecua-
dor: propuesta intervencion (Tesis doctoral). Universidad del Pais Vasco. https://doi.
org/10.6018/edumed.485871

Vivanco-Saraguro, A. (2020). Teleducacién en tiempos de COVID-19: brechas de
desigualdad. CienciAmérica, 9(2), 166-175. http://doi.org/10.33210/ca.v9i2.307

Yildrim, M., & Giiler, A. (2021). Positivity explains how COVID-19 perceived risk
increases death distress and reduces happiness. Personality and Individual Differences,
168. https://doi.org/10.1016/j.paid.2020.110347.

Zalat, M. M., Hamed, M. S., & Bolbol, S. A. (2021). The experiences, challenges, and
acceptance of e-learning as a tool for teaching during the COVID-19 pandemic
among university medical staff. PLoS ONE, 16(3) https://doi.org/10.1371/journal.
pone.0248758

Fecha de recepcion: 20 de marzo de 2023.
Fecha de revision: 16 de mayo de 2023.
Fecha de aceptacion: 3 de octubre de 2023.

RIE, 2024, 42(1), 223-239


https://doi.org/10.3390/educsci11060268
http://www.eduteka.org/modulos/11/342/868/1
http://www.eduteka.org/modulos/11/342/868/1
http://unesdoc.unesco.org/images/0022/002232/223251s.pdf
http://unesdoc.unesco.org/images/0022/002232/223251s.pdf
http://unesdoc.unesco.org/images/0022/002261/226159s.pdf
http://unesdoc.unesco.org/images/0022/002261/226159s.pdf
https://en.unesco.org/news/digital-skills-critical-jobs-and-social-inclusion
https://en.unesco.org/news/digital-skills-critical-jobs-and-social-inclusion
https://doi.org/10.14201/eks.5840
https://doi.org/10.6018/edumed.485871
https://doi.org/10.6018/edumed.485871
http://doi.org/10.33210/ca.v9i2.307
https://doi.org/10.1016/j.paid.2020.110347
https://doi.org/10.1371/journal.pone.0248758
https://doi.org/10.1371/journal.pone.0248758



