International Journal of Instruction /0 January 2024 e Vol.17, No.1
e-ISSN: 1308-1470 e www.e-iji.net % p-1SSN: 1694-609X

pp. 415-436
Article submission code: Received: 10/01/2023 Accepted: 25/07/2023
20230110115438 Revision: 03/07/2023 OnlineFirst: 29/10/2023

K-12 Teacher’s Appropriation of Digital Technologies and Innovative
Instruction Across EU: A Scoping Review

Leonidas Chalkiadakis
Universitat Autonoma de Barcelona, Spain, 1574642@uab.cat

Ingrid Noguera
Universitat Autonoma de Barcelona, Spain, ingrid.noguera@uab.cat

The K-12 education has lived an upsetting period where teachers have been forced
to incorporate technologies intensively, bringing to light numerous issues and
opportunities, whose assessment can result in educational renewal. This scoping
review’s objective is to examine the positive impact of the pandemic on digital
technologies appropriation and innovative instruction across EU from K-12
teachers’ point of view. Within a total of 77 articles, published between 2020 and
2022, research showed that K-12 teachers perceived the lockdown as an
opportunity to increase their competences to teach through digital tools and apply
novel instructional strategies. Additionally, they have progressed on digital
appropriation for assessing and interacting with students and colleagues. K-12
teachers consider the pandemic as an opportunity for professional development in
terms of establishment of new digital skills, despite the lack of necessary
equipment and the psychological well-being creating challenges in distance
education. In conclusion the Covid-19 pandemic enabled K-12 teachers to expand
their professional skills to respond to the needs of future schooling.

Keywords: digital technologies, innovative instruction, European Union, K-12 teachers,
perceptions

INTRODUCTION

The utilization of digital technologies is revolutionizing the pedagogical approach in K-
12 education throughout the European Union. The incorporation of novel pedagogical
approaches that utilize digital technologies holds promise in enhancing students'
involvement, motivation, and academic achievements. Educators play an essential role
in operating this transformation, and their perceptions towards the integration of digital
technology in every aspect of education can exert a considerable influence on its
efficacy. The European Union has been implementing measures to bolster this transition
by formulating policies, projects and initiatives that strive to expedite the assimilation of
digital technologies in primary and secondary education. Consequently, numerous
schools throughout the European Union are implementing inventive pedagogical
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approaches that utilize digital technologies to augment the educational experiences of
students. Despite the progress made in the field of education technology, there are
remain obstacles that require attention, including the issue of the digital divide,
disparities in resource availability, and the necessity for teacher professional
development opportunities. The effective integration of digital technologies in K-12
education necessitates a cooperative endeavour among policymakers, educators, and
other invested parties to guarantee that all students can reap the advantages of these
advancements.

Related Literature
Covid-19 pandemic effect on Education

The dawn of the new millennium found the educational systems attempting to undergo a
comprehensive digital transformation to be able to meet the needs of the young
generation and their digitalized future (United Nations, 2020). At the end of the second
decade, a mild challenge put schools’ digital readiness to the test. The Covid-19
pandemic, frequently described as a “game changer” in modern educational literature,
forced all school procedures to be conducted remotely (Harris & Jones, 2020). During
the first year of the pandemic, the average number of school closures in Europe was 17
weeks, according to UNESCO (2021).

This led to numerous changes in the teaching methods used during a school year at all
educational levels. The implementation of these measures impacted the work lives of
many teachers, altering work features such as job demands and job resources, as well as
job-related well-being (Kniffin et al., 2021). The majority of European teachers had
never really used digital technologies for distance learning application purposes in their
lessons before (di Pietro et al., 2020). However, even if some of them had prior
experience, the strategies that were commonly used in education during the pandemic
era had nothing in common with the tenets and methods of distance learning, thus, it
was, instead, called emergency remote teaching (ERT) (Hodges et al., 2020). The
primary purpose of ERT is to provide a framework that in a short period of time will
ensure immediate and reliable access to instructions and support for all involved
(students, teachers and parents), and not to create a new integrated educational
ecosystem.

Teachers’ perception of ERT

Numerous studies demonstrate how organizing and planning lessons became more
difficult for many teachers than it used to be, and it was clear that teachers needed to
improve their digital competence (Goman et al., 2021; Kénig et al., 2020; Miiller et al.,
2021). The necessity of and ability for adapting to the new system of remote learning
immediately after the pandemic’s breakout gave rise to a lot of debate, cause, and
opportunity (Bawa’aneh, 2021). Bao (2020) identifies as the key obstacles to digital
technologies appropriation to be the lack of expertise and appropriate resources to
support teaching (audio and video recorded content), the limited amount of time
available for training, and the inadequate support from educational technology staff.
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On the other hand, the imperative use of digital technologies, due to the Covid-19
pandemic emergency conditions, has given the chance to set the stage for the
introduction of digital teaching (Dhawan, 2020). As instructors, parents, and children
shared similar experiences, the potential for collaboration, innovative solutions, a
willingness to learn from others, and the adoption of new techniques grew exponentially.
(Doucet et al., 2020; Sun et al., 2020). In terms of educational theories, the pandemic
led to more flexible teaching methods and teaching delivery methods (Author, 2023).
This interpretation of the emergency situation as an opportunity for development, and
not exclusively as a setback, passes through the prism of the teachers’ perceptions.

This abrupt and forced transition to distance learning, helped teachers gain favourable
perspectives on the improvement of abilities, the technology utilization, the instruction
consistency, and the improvement of time management skills (Author, 2022). In order to
properly implement the essential technological integration and keep educational systems
from being impacted by global issues, teachers’ responsibilities increase (Karakaya et
al., 2021).

The rising term “Recovering Education” as set by UNESCO (Giannini et al., 2021) and
the preparation for a possible new emergency (Soete, 2021), reinforce the need for
adaptability in education. According to the framework of Green et al. (2020),
adaptability in education is the capacity of educational systems to adapt to quickly
transforming circumstances while preserving stability, supporting equality, and
extending substantive freedoms and, also, well-being. It is recommended that educators
acquire proficiency in contemporary pedagogical techniques and methodologies,
including digital instruction, to enhance students' cognitive capabilities and equip them
with the necessary skills to navigate the complex landscape of tomorrow (Shana &
Abulibdeh, 2023). The immediate recording and subsequent analysis of perceptions-
issues, prevalent throughout the EU, can pave the way for redefining effective
educational practices, the advantages of new technological trends, and the need for
intervention in response to emergent challenges.

The COVID-19 pandemic, apart from causing a significant disruption to conventional
methods of delivering education, it has also created novel prospects for education to
evolve and adjust. Nonetheless, a dearth of research investigations exists regarding the
beneficial influence of the pandemic on innovation in technology and digital proficiency
among K-12 teachers in the European Union. Additionally, most present studies focus
on the utilization of technology within the context of education, compared to novel
pedagogical approaches that utilize digital technologies. The novelty of this study is its
emphasis on the prospects that the COVID-19 pandemic presents for K-12 education
across EU regarding digital proficiency and innovative pedagogical approaches.

Purpose and Research Questions

This review aims to present the published research related to EU K12 teachers’
perceptions concerning the opportunities and the issues of the appropriation of digital
technologies in school procedures. The European Union tries to implement a common
policy on education in all member countries, aiming at reducing, as much as possible,
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the gap in the quality of education provided to students and the working circumstances
of teachers. An iconic example of this effort is the development of the European
Framework for the Digital Competence of Educators (DigCompEdu) (Caena &
Redecker, 2019). An emergency such as the abrupt closing of schools in the spring of
2020 and the options for dealing with the crisis in the months that followed created
conditions worthy of investigation. In light of the aforementioned circumstances, the aim
of this review, concerning the K-12 EU teachers’ population, is to highlight perceptions
regarding digital technologies appropriation across their professional context.

The following research questions serve as a guide for this review:

. Which are the specific topics recorded in teacher’s perceptions?

. Which are the K12 teachers’ perceptions of digital technologies appropriation
and innovative teaching across EU countries?

. In which aspects did K-12 teachers make progress by appropriating digital
technologies due to emergency conditions?

. What were the recorded challenges and opportunities for teaching professional
development?

METHOD
Research Design and Overview of Procedure

In order to examine the breadth and depth of the literature on K-12 teachers’
perceptions of digital technologies appropriation, this study employs a scoping review
methodology. According to Arksey and O’Malley (2005), whose five steps methodology
is carried out at the current review (Figure 1), a scoping review’s objective is to examine
the range of research that has been undertaken. Very recent objectives, whose full effect
has not been revealed yet, cannot be addressed unless there is a preliminary searching
and scoping activity to inform the conduct of a systematic review, which aims to
summarize findings across studies (Kazi et al., 2021). This led to the choice of scoping
review, since it has been less than 3 years since the pandemic changed the way school
procedures were implemented.

Steps

Identifying the research question

Identifying relevant studies

Selecting appropriate articles for the scoping review
Charting the data

Summarizing, analyzing and reporting the results

abhwnNE

Figure 1
Arksey and O' Malley five steps scoping review methodology (Arksey & O’Malley,
2005)

Sampling and Relevance Criteria

Searching of the sampled articles was conducted in the indexes of Scopus, Web of
Science and ERIC. After searching in those databases, a gap in the literature was found
for some countries. In an effort to cover all EU countries we, then, searched in
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Mendeley reference manager. These databases were chosen to guarantee the retrieval of
all pertinent studies. Using subject terms and keyword searches in the title and abstract
fields, we conducted the initial search in Scopus database. The search was focused on
three basic concepts: Covid-19 pandemic, K-12 teachers, perceptions; plus, the name of
each EU country. After each country’s articles were reached at every database, the next
country in alphabetical order was picked. Keywords included digital technologies,
pandemic, Covid-19, Covid, teachers, educators, professors, perceptions, beliefs,
attitudes, thoughts, impressions, opinions. Each concept’s synonyms were separated by
the Boolean operator OR, and the search terms for each of the three primary concepts
were combined by the Boolean operator AND. Each database’s search was modified yet
were always looked through for publications written in English and published between
2020 and 2022.

The initial database search yielded 457 articles. 39 overlapping articles were found. The
exclusion of 39 articles based on title and 252 articles based on abstract followed. 112
full text articles were assessed for eligibility with 77 of them to, finally, meet the criteria
(Table 1) and be included in the analysis (16,8% of the initial record) (Figure 2).

Table 1

Inclusion criteria

Pandemic The included studies examined the EU K-12 teachers’ perceptions of the

Impact intensive use of digital technologies during the pandemic outbreak.

Publication The included studies were published in a peer-reviewed journal from June 1,

dates, 2020, to May 31, 2022 (when most of the publications related to the pandemic

language and  appear) and were available in English. Literature reviews, secondary data

type analyses, book chapters, dissertations, and conference papers were excluded.

Countries Each article had to present research on, at least, a member country of the
European Union. Articles that referred to more than one European Union
country were also included. In case the studies involved EU members and non-
EU members in the same article, then the article was included, only if the data
were presented separately for each country. Under these circumstances, only
the data from EU countries were considered in the scoping review. This
criterion was based on the fact that EU countries have a common central policy
in matters of distance education, and similarities in the level of implementation
and online learning tradition.

Education Surveys had to present perceptions of kindergarten to high school teachers.

level Similarly, when the survey sample also included pre-school or higher
education teachers, only data from K-12 teachers were considered, if presented
separately.
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Figure 2
PRISMA flow diagram depicting records identified, included, and excluded at each
stage, with reasons

Coding

The following criteria were used to log and code relevant articles in a chart:

Geographic location (EU country)

Year of publication

Level of education (kindergarten, primary, middle, high and special school)

Data type (quantitative, qualitative, mixed)

Data collection method (survey, interview, observation, focus group)

. Teacher specialty (chemistry, craft, dance, foreign language, general, ICT, math,
physical, music, science, special education)

ok wnpE

The primary goal of the review was to gather teachers’ perceptions research from across
the European Union, therefore the country in which the article was referenced was the
first criterion to be classified, all EU countries were represented, apart from
Luxembourg. Each education level contained in the articles is recorded separately. On
the other hand, in cases where the articles do not concern only one specialty, which is
the most common, the option “various” is declared.

Analysis and summary of findings

For each of the six coded items, frequency analysis was generated. The purpose of this
analysis is to demonstrate that the topics addressed by the research questions are
consistently presented, regardless of country, educational level, specialty, or data
collection method. A more in-depth inspection at the articles’ contents followed, based
on data analysis via descriptive statistics, aiming to answer the research questions,
identifying the frequency and common themes or patterns in K-12 teachers' perceptions
of digital technologies appropriation and innovative teaching across EU countries, the
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distribution of the reported progress, as well as the common themes or patterns in the
recorded challenges and opportunities for teaching professional development.

FINDINGS
Characteristics of included studies

Of the 28 countries, members of the EU, there were articles for 25 of them that
addressed K-12 teachers’ perceptions from a single country. On the other hand, 7
articles were presenting research on a group of countries (Table 2, click here to see this
table). Totally, research from 27 out of 28 countries was included (Table 3).

Since the start of pandemic outbreak in Europe is very recent, relative to when this
review is carried out, the articles’ publication dates are listed in a very short range of
years. There are 13 articles (16.9%) published in 2020, 57 (74%) were published in
2021, and 7 (9.1%) in 2022. The vast majority of articles were identified in “Scopus”
database (N=58, 75.3%). “Mendeley” followed with 8 articles (10.4%), “Web of
Science” with 6 articles (7.8%), and “ERIC” with 5 (6.5%).

Table 3
Acrticles per EU country (N1= articles referring to a single country, N2= articles
referring to multiple countries)

Countries N1 N2
1. Austria 4 0
2. Belgium 1 0
3. Bulgaria 1 1
4, Croatia 0 1
5. Republic of Cyprus 1 0
6. Czech Republic 3 0
7. Denmark 1 1
8. Estonia 1 0
9. Finland 5 0
10. France 3 0
11. Germany 5 1
12. Greece 6 0
13. Hungary 1 0
14. Ireland 4 1
15. Italy 9 1
16. Latvia 1 0
17. Lithuania 1 0
18. Luxembourg 0 0
19. Malta 2 0
20. Netherlands 1 0
21. Norway 0 1
22. Poland 1 1
23. Portugal 2 1
24, Romania 1 0
25. Slovakia 2 0
26. Slovenia 1 0
217. Spain 10 1
28. Sweden 3 1

International Journal of Instruction, January 2024 e Vol.17, No.1


https://drive.google.com/file/d/1BawDaogyFIncU2zyr6MAlD2Xp0DEVlg-/view?usp=sharing

422 K-12 Teacher’s Appropriation of Digital Technologies and ...

Almost half of the studies were quantitative, with the remaining ones being qualitative
or mixed (Table 4). Medical advice for avoiding face-to-face contact has led many

researchers to use online questionnaire surveys in order to record teachers’ perceptions
(Table 5).

Table 4

Research approach

Approach Articles (N) Percent (%)
Quantitative 37 48.0
Qualitative 20 26.0

Mixed 20 26.0

Total 77 100

Table 5

Data source

Data source Articles (N) Percent (%)
Survey 49 63.6
Survey and Interview 12 15.6
Interview 9 11.7
Focus group 5 6.5
Observation 2 2.6
Total 77 100

The articles, within K-12 education levels, were mostly relating to research of multiple
education levels (Table 6). Only 23 out of 77 (29,9%) articles are presenting data from a
certain level. Specifically, there are 2 studies for kindergarten, 7 for primary school, 2
for middle school, 11 for high school and 1 for special school. Similarly, the vast
majority of articles (75%) did not refer to a specific teacher specialty. The remaining
25% is distributed as shown in Table 7.

Table 6

Education level

Education level Articles (N) Percent (%)
Kindergarten 16 20.8
Primary school 52 67.5
Middle school 55 714

High school 60 77.9
Special school 6 7.8

(Since some articles covered various education levels, the totals exceed 100%)
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Table 7
Articles referring to specific specialties

Teachers’ Specialty Articles (N)

Chemistry

Craft

Dance

Foreign Language

Computer Science

Math

Physical Education

Music

Science

I PN PN I N PV PN T Y TN PR P

Special Education

Article topics

Teachers across EU have been affected by the intensive use of digital technologies, both
in terms of everyday school life, and in thinking about the education methodology they
applied before or after the pandemic outbreak. Across the studies presented in this
review, there are specific topics recorded in teacher’s perceptions (Table 8). Some of
those topics were put under investigation by the researchers while others were pointed
out by the respondents.

Table 8
Addressed topics in included articles
Topic Articles EU countries that was recorded
N %outof77 N % out of 28
Interaction with students 50 64.9 22 78.6
Opportunities for development 48 62.3 22 78.6
Digital skills 46 59.7 25 89.3
Teaching practices 45 58.4 18 64.3
Technical/equipment difficulties 44 57.1 24 85.7
Workload/stress 41 53.2 22 78.6
Interaction with colleagues/administration 32 416 21 75.0
Attitudes influence teaching practices 31 40.3 18 64.3
Assessment 23 29.9 18 64.3
Unequal opportunities 23 29.9 15 53.6
Teachers’ well-being 21 273 15 53.6
Age differences 18 234 12 42.9
Gender differences 15 195 8 28.6

K12 teachers’ perceptions of digital technologies appropriation and innovative
teaching across EU countries.

There were 50 articles (64.9%) that recorded perceptions on the imprint of the pandemic
on interaction with students. Ranked as the most discussed subject, it is demonstrated
that the majority of teachers in remote learning, during lockdown, concentrated on
interactions with the child/family unit. Within the included articles, Panesi et al. (2021)
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and Ferretti et al. (2021) stated that teachers use new teaching strategies and identify
novel ways to engage with students as they adapt to the new social and political context
brought about by the COVID-19 crisis. Schwantler & Tellioglu (2021) and Zecca
(2021) discovered that teachers have witnessed how technology and computer devices
offer new opportunities and ways of interacting that can be utilized to communicate with
families and deepen relationships with students beyond emergency cases On the
contrary, Brown et al.,(2022), Decarli et al., (2022), Garcia-Samapedro et al. (2021) and
Ramploud et al. (2021) mention that technology-based education eliminates the dynamic
of teacher-student interaction, not allowing emotional engagement . Niemi & Kousa
(2020) noted that teachers wanted students to participate more and believed that
interactions were artificial and not real engagement.

The second most often mentioned topic in teachers’ responses is their perspective of the
pandemic as a chance to enhance educational conditions (N=48, 62,3%). In particular,
Avalos et al. (2021) and Seabra et al (2021) acknowledged that responders extracted a
significant learning from this experience, viewing it as a chance to transform teaching
and learning with potential effects on the post-pandemic future. Additionally, Kouhia et
al. (2021) and Woltran et al (2021) observed that teachers considered the advantages
and disadvantages of their practiced and internalized pedagogical actions and
approaches and formed a new perspective on the requirements of their students, as
digital technology provides more options, than the typical classroom setting, for
individualized student guidance and feedback.

Another topic that is often discussed in the included articles is the impact of the
pandemic on the applied teaching practices (N=45, 58,4%). Specifically, according to
Mankki & Ra&ihd (2022), teachers were asked to consider the applicability of their
practices to distant learning from a variety of angles during the first weeks of online
classes. However, the type and the application frequency of those practices, according to
the 40,3% of the articles (N=31), were influenced by the teachers’ attitudes and
expectations. Bornert-Ringleb et al. (2021), Dincher & Wagner (2021), Drijvers et al
(2021) and Kast et al (2021) discovered that teachers’ self-efficacy beliefs and their
confidence level with employing digital technology are positively corelated to emerging
teaching approaches. In 23 articles (29,9%), inequality in socio-economic conditions is
mentioned by teachers as a factor that also affected the teaching process to a greater
extent during the pandemic period than before it. Bornert-Ringleb et al. (2021), Garcia-
Samapedro et al. (2021), Kast et al. (2021) and Seabra et al.(2021) noted that unequal
opportunities heighten concerns that the educational gap between students widened
during school closures.

Aspects in which K-12 teachers made progress by appropriating digital
technologies due to emergency conditions.

Numerous articles (N=32, 41,6%) referred to the enhancement of the interaction
between colleagues and the administration. Particularly, according to Herrmann et al.
(2021) and Prieto-Ballester et al. (2021), the use of ICTs has shifted from mostly
focusing on individual work to more collaborative work with coworkers. Faltynkové et
al (2020) and Korhonen et al. (2021) stated that the value of sharing educational
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materials and strategies enhanced, while Jurs & Kulberga (2021) RaiSiené et al. (2021)
claimed that, in addition to methodological support, administration offered
psychological and emotional support.

Special reference was made to the effort to improve assessment processes (formative
and summative), during the pandemic period in 23 articles (29,9%). According to
Seabra et al (2021) and Tomczyk & Walker (2021), many teachers questioned the
viability of assessing students’ learning remotely, highlighting the issue of authenticity.
Consequently, attempts were being undertaken to discover novel and more efficacious
approaches. Also, Said Pace (2021) and Garcia-Samapedro et al (2021) recorded that
teachers mentioned, along with the lack of training, as main issue, the amount of time
needed to provide every student feedback, referring to how e-assessment can act as a
facilitator.

Recorded challenges and opportunities for teaching professional development.

More than half of the articles referred to technical difficulties and the lack of necessary
equipment (N=44, 57,1%). More specifically, apart from Niemi & Kousa’s research
(2020), which found no technical difficulties, Carvalho et al (2020), Nikiforos et al.
(2020), Petek (2021) and Willermark & Gellerstedt (2022) argued that technical issues
caused frustration and together with the equipment shortage contributed to a lower-than-
expected quality of distance learning. K-12 teachers noted in 41 studies (53,2%) that,
during the pandemic period, stress levels increased significantly. Haskova et al. (2021),
Jurs & Kulberga (2021), Mankki & Ré&ihd (2022) and Rannastu-Avalos & Siiman
(2020) concluded that the most common explanation for this was the significant increase
in workload, due to the significant digital leap required during the pandemic. Likewise,
21 articles (27,2%) identified distance learning had a noticeable effect on the teachers’
general psychological well-being, with Bianchi & Caso (2021), D’isanto & D’elia
(2021), Hilger et al. (2021) and Lindorff et al. (2021) reporting the effect of the abrupt
and forced use of technologies on the general psychological state of teachers. Less
frequently, reported data were related to the differences in teachers’ perceptions among
age and gender groups. Lopez-Fernandez et al. (2021) agreed that perceptions had a
significant difference between younger and older teachers, while Hatos et al. (2022)
admitted significant difference between gender.

In contrast, within the context of opportunities for teaching professional development,
digital skills were mentioned in the majority of the publications (N=46, 59,7%).
Particularly, according to the findings of Alb6 et al (2020), during the pandemic
teachers had more possibilities for professional development, considered online training
to be more useful, and developed confidence in using a wide range of technologies for
teaching and for interacting with parents and students. Teachers’ perceptions on this
topic focused on two main aspects. First, Kouhia et al (2021) and Tzimopoulos et al.,
(2021) admitted the establishment of new digital skills, resulting from novel
instructional strategies and techniques applied due to the pandemic; and second,
Cadamuro et al. (2021), Jimoyiannis et al. (2021) and Topalska (2021) alleged the
necessity for teachers’ digital skills improvement in the context of e-learning
application. In addition, Beardsley et al (2021), Panesi et al. (2021) and Pirone (2021)
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claimed that the majority of the teachers, being strongly motivated, made changes to
their instructional strategies, which allowed them to gradually stabilize their practices.

DISCUSSION

During the last years, the entire educational system was tasked with responding to the
conditions brought on by emergency situations, while being in a state of complete of
surprise. Education researchers quickly began to question the new circumstance, which
has been referred to as “a digital boost” (Stenliden et al., 2020) as it had the ability to
enhance knowledge of digital competence.

Results of this study are in line with other research that has found a shift in teachers’
perspectives regarding the use of digital technology in the classroom since they are more
motivated and qualified (Ishak et al., 2022; Silva et al., 2022). Teachers’ adaptive
instructional actions appear to lead to enhanced student learning, motivation, and
behaviour. Typically, when teachers respond to stimuli and alter their instruction, they
do so through questioning, assessing, encouraging, demonstrating, managing, clarifying,
providing feedback, challenging, or establishing connections (Parsons et al., 2018). All
the above can be facilitated by the use of digital technologies. Teachers’ attitudes
influenced and were influenced by the applied teaching practices. As Patwardharr et al.
(2020) state, educators have been obliged to rapidly swift their methods, content, forms,
and pedagogic tools to digital communication contexts, due to emergency conditions,
but, the record of ineffectiveness of those methods reveals the need for educators to
redefine their teaching approach to each situation. In addition, Shareefa (2023) referring
to the same issue, claims that to increase the likelihood of successfully implementing a
differentiated instructional strategy, it is imperative that the educational system of the
school provides teachers with adequate guidance and support.

This review, also, revealed, via teachers’ perceptions, a wide range of starting points in
digital education between and within EU countries. The efforts of the EU administration
for a common educational policy, but also of the state-members for equal opportunities
for their citizens, have not been successful and, as Berry et al. (2020) report, the Covid-
19 pandemic has made the stark reality of the digital divide and glaring disparities
visible. Moreover, teachers’ emphasis on interaction highlights the necessity of frequent
and meaningful communication between stakeholders in education. Effective
interactions that foster relationships between teachers and their students are essential to
students’ academic success in traditional classroom environments (Quin, 2017).

Teachers collaboration and assessment procedures are aspects in which K-12 teachers
made progress by appropriating digital technologies due to emergency conditions.
According to Ferdig et al. (2020), this period demonstrated the value of teachers
working together to create shared lesson plans and precise schedules for students’ and
families’ convenience. This recorded improvement of the communication with their
colleagues or administration can become the basis for an evaluation of interaction
methods and tools that can be used in the future. Moreover, teachers specifically
referred to the assessment implementation during the school closures, concluding that
they made many attempts to keep it at the same level and frequency, compared to the
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pre-pandemic period. This argument is consistent with the findings of Ferretti et al.
(2021), who also claim that the need to continue all school procedures forced teachers to
find new, more successful evaluation techniques.

Teachers’ perceptions revealed several challenges and opportunities for teaching
professional development. As Mékeld et al. (2020) also asserted, this period acted as a
magnifying glass to emphasize the factors that can help a teacher evolve or remain
stable. Technical difficulties, lack of equipment, missing digital skills, and limited time
in relation to the workload created confusion and affected teachers’ stress levels. Deli et
al. (2022), detecting the same issue, propose that remote schooling and face-to-face
professional development sessions should be established, distance education in all its
aspects should be introduced, and teaching approaches, strategies, and materials
applicable to this process should be taught. Age and gender were also identified, to a
lesser extent, as factors affecting teachers’ professional development. According to
Sabi¢ et al (2022), there are differences in the use of technologies based on gender and
age; consequently, there are also differences in the need to enhance teachers’ efficacy
and self-efficacy, based on their age/gender group. Self-efficacy, specifically, is
associated with teachers' well-being, which is, also, recorded as a factor of DT
appropriation. Duraku & Hoxha (2020) claimed that the deterioration of teachers’ well-
being, during the period of closed schools due to the pandemic, was combined with the
aversion to the use of digital technologies in education.

It is very important that from the teachers’ point of view, the specific crisis emerged as
an opportunity for educational development, digital advancement and skills’ update.
Teachers have strengthened their digital proficiency and have been facilitating tasks in a
more innovative way than usual (Bubb & Jones, 2020). The in-depth analysis of the
opportunities mentioned by the teachers must become the basis and direction towards
which the educational administration of each country will evolve its intervention
strategies.

LIMITATIONS

One of the limitations of the research was the restriction to specific article databases and
a reference manager which potentially limited the scope of the research and the number
of articles that were included. Also, the short period from the start of the pandemic to
the start of this review did not make it possible for running studies to be published or
included in our reviewed databases. In addition, in a multilanguage European Union, the
search for articles written exclusively in the English language excluded studies
published in the language of the country in which they were conducted.

Additionally, focusing on a certain period of time, very close to the outbreak of a
pandemic, discarded articles published later on were the short- and long-term effects are
being studied. In fact, this is one of the possibilities for further research, to analyse what
was the imprint of the Covid-19 pandemic for the future of K-12 education.

CONCLUSIONS

This review gathered perceptions of K-12 teachers from European Union countries
about the digital technologies’ appropriation and innovative instruction. The impact of
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emergency circumstances during the last years was so significant that, in a short period
of time, a large amount of research related to this issue was carried out, thus, through the
present scoping review, specific K12 teachers’ perceptions of digital technologies
appropriation and innovative teaching, aspects in which K-12 teachers made progress by
appropriating digital technologies, as well as challenges and opportunities for teaching
professional development are highlighted.

Despite the documented issues, such as the lack of experience, skills and equipment,
teachers’ psychological pressure, as well as major digital inequalities within the
population of stakeholders, educators developed professionally by changing or initiating
a change in educational processes. They sought to acquire new knowledge to improve
their level of interaction with their students, while at the same time benefiting from
increased interaction with their colleagues.

The insights gained from this scoping review highlight the transformative potential of
these approaches and emphasize the need for equitable access, pedagogical versatility,
and sustainable integration of technology in classrooms. By leveraging the lessons
learned during the pandemic, K-12 teachers in the EU can harness digital tools to
enhance teaching and learning outcomes, fostering a more inclusive and engaging
educational environment. As we navigate the post-pandemic era, it is crucial to continue
supporting teachers with professional development and resources to effectively
appropriate digital technologies and promote innovative instruction, ultimately
preparing students for the demands of the 21st century.

The purpose of future research should be whether those perceptions and the changes
brought by the intensive use of technologies were maintained over time. Also, in order
to obtain a complete, detailed and deeper overview in a future review, perceptions of
other participants involved in the educational reality must also be collected. Students,
parents, administrators, and other education levels teachers could reveal new
perspectives on education implemented during the pandemic outbreak, reject or confirm
what teachers indicate. Additionally, as the pandemic was a worldwide occurrence, it
would be intriguing to collect data from around the world to identify similarities and
differences.
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