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ABSTRACT

ARTICLE HISTORY

The COVID19-Pandemic has forced educators to transform their
lessons into online versions in a short period of time. This study
compares teachers’ perception regarding their online teaching
expectations (prior to the transition to remote teaching) and experi
ences (after a month of online teaching). Two surveys were com
pleted by 200 Dutch teachers. Results demonstrated a significant
change in the perception of teachers regarding their resolutions to
implement technology in their lessons in a post-corona era. In this
regard, teachers’ gender and prior experiences with the use of ICT
seem to play a small role. Findings of this study provide implications
for the professionalisation of teachers, such as characteristics of
teachers and intentions to implement technology in teaching, as
well as experienced positive and negative aspects of online teaching.
Future research should focus on constructing and testing educational
design principles for effective professionalisation of teachers in
adopting technology in their educational practices.
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Introduction
The COVID19-Pandemic caused many educators to suddenly teach their lessons online,
which ‘(. . .) entails opportunities to reshape education, teacher education and educational
institutions’ (Flores 2020). The brief transitioning period from regular to remote teaching
created an urgency for professionalisation of teachers in terms of digitalisation. However,
the implementation of technology has been an objective for educational institutes inter
nationally (e.g. ISTE 2016; U.S. Department of Education 2017), as well as in the
Netherlands (e.g. Huygen 2017; Rijksoverheid 2019) for a longer period of time.
Although traditional pedagogical technologies such as a Smartboard or PowerPoint
are widely accepted and used, the actual integration of technology-supported teaching
for pedagogical purposes is yet another level (Bruce and Hogan 1998; Ertmer and
Ottenbreit-Leftwich 2010; Romeo, Lloyd, and Downes 2012). Whereas the integration is
essential for constructing and strong online learning environment. Due to the unprece
dented situation, characteristics of regular professionalisation programmes did not apply.
Hence, the claim for extensive training to implement technology in teaching (Amhag,
Hellström, and Stigmar 2019) can be discarded in this unique situation, the pandemic.
Educators were forced to start teaching remotely within a short time span, even though
most educational institutes, their digital learning environments, and their support
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systems were not fully ready. Leading to a heavy burden on teachers, who sometimes lack
the social-emotional competencies to cope with such circumstances (Hadar et al. 2020). In
the Netherlands, most teachers and organisations had about three days to learn and
prepare. This was mostly an individual or team effort without having sufficient expertise
and support available, as would have been organised in a planned setting. This unique
situation provides an unprecedented insight into teachers’ professionalisation when it
comes to digital teaching.
Research shows that students are mostly sufficiently skilled to take part in digital
lessons, but the development of these lessons by teachers turn out to be a lot more
difficult (Aslan and Chang 2015). In most studies concerning Information Communication
and Technology (ICT) in education (e.g. Chinyamurindi and Shava 2015; Noroozi 2018), the
focus is on students as end-users, even though teachers have an important role in the
effective delivery of ICT in the classroom (Albugami and Ahmed 2015; Tiba, Condy, and
Junjera 2016). Most teachers nowadays are digital literate, but it is still important to learn
how ICT can be used effectively and meaningfully in the classroom (Angeli and Valanides
2009; Ertmer and Ottenbreit-Leftwicht 2010). Teachers generally express feeling unpre
pared to incorporate digital teaching techniques in their curricula (Coyle, Yañez, and
Verdú, 2010). Not all educators experience the ICT the same way. Although some studies
find gender differences (Yukselturk and Bulut 2009; 2007), findings remain inconclusive
(Bidjerano 2005). However, past ICT experiences appear to be related to student teachers’
computer efficacy, attitude towards computer in education, and prospective computer
use (So et al. 2012). Research by Louws et al. (2017) showed that especially mid and latecareer teachers had often included technology use in their objectives for
professionalisation.
A deciding factor in teacher professionalisation when it comes to the incorporation of
technology is teachers’ perception of technology. According to Blignaut and Els (2010),
teachers need to have adopted the ‘life-long-learning’ attitude, in order to fully engage
with ICT-rich education. In general, an open attitude is needed in the adoption of
technology. A model that can be used to map these attitudes is the Technology
Acceptance Model, designed by Venkatesh and Davis (2000). This model addresses two
beliefs: The perceived usefulness of the application, and the perceived ease of use of the
application. This model can predict the teacher’s attitude or behaviour towards incorpor
ating new technology (Venkatesh and Davis 2000). Impeding factors for teacher profes
sionalisation in terms of the integration of technology are first of all low expectations of
the added value of ICT (Al-bataineh et al. 2008; Amhag, Hellström, and Stigmar 2019;
Ottenbreit-Leftwich et al. 2010). Apart from that, a lack of support and collaboration with
peers has also shown to slow down digitalisation of educational institutes (Ertmer and
Ottebreit-Leftwich 2010). A third factor that has shown to hamper professionalisation is
limited time to become familiar with technology (Almekhlafi and Almeqdadi 2010; Ungar
and Baruch 2016), as well as a lack of knowledge and skills to support learning with use of
ICT (Koehler, Mishra, and Cain 2013). A final impeding factor is absence of adequate
training focused on teachers’ teaching practice (Baran 2014; Hadar et al. 2020).
A promoting factor is an extensive professionalisation programme (Amhag, Hellström,
and Stigmar 2019) that focuses on the methodological integration of ICT as well as
technical support (Ungar and Baruch 2016), and is directly relevant for educators’ teach
ing practice (Forbes and Khoo 2015; Lakkala and Ilomäki 2015; Turel 2014). Apart from
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that, studies stress that online interaction and communication to support learning with
use of ICT should be part of a professionalisation programme (Amhag, Hellström, and
Stigmar 2019; Wong et al. 2015). Lastly, Gu et al. (2012) claim that professionalisation to
use technology in teaching is only effective when it is integrated in the teaching, learning,
and professional development of teachers. However, implications and constructs for
teacher professionalisation in terms of the implementation of technology in teaching
remain fragmented and inconclusive.
Apart from a sense of urgency and therefore experienced added value of ICT, the short
transitioning period due to the Covid19-pandemic has left many teachers unprepared.
The objective of this study is to compare teachers’ perception regarding their online
teaching expectations and experiences in the unprecedented context of the Covid19pandemic in the Netherlands. This aim has been subdivided into three research questions:
1. What are teachers’ perceptions regarding their online teaching expectations and
experiences, and how do these compare; 2. What are teachers’ perceptions regarding
the positive and negative aspects of online teaching, and how do these compare; 3. How
does the Covid19-Pandemic affect teachers’ intentions to use technology in teaching.
Because educators would become more aware of the possibilities and therefore added
value of the use of technology, it was hypothesised that a difference will be measured
between what teachers expect and actual experience, considering the personal charac
teristics and background. This hypothesis is aligned with Compeau and Higgins’ theory
(1995) and several other studies (e.g. Al-bataineh et al. 2008; Amhag, Hellström, and
Stigmar 2019; Ottenbreit-Leftwich et al. 2010) that indicate that experienced added
value is a key factor in the adoption of the use of technology in teaching. In addition, it
was expected that educators would predict and experience a decrease in interaction in
distance learning compared to their regular teaching (Halasa et al. 2020), and that timesaving and similar efficiency-related aspects of using technology would be noticed as well
(Clark and Feldon 2014). Apart from that, it was hypothesised that resolutions to use more
technology in future teaching would be noticeable. This is aligned with Compeau and
Higgins’ theory (1995) and several other studies (e.g. Al-bataineh et al. 2008; Amhag,
Hellström, and Stigmar 2019; Ottenbreit-Leftwich et al. 2010) that indicate that experi
enced added value is a key factor in the adoption of the use of technology in teaching.
The outcomes of this study provide insight into the effects of a forced change in teaching
and could lead to implications for teacher education professionalisation in terms of
digitalisation.

Method
Context and procedure
In order to compare educators’ expectations and experiences as regards to remote
teaching, to the experienced skills after a month of online teaching, two comparable
surveys were conducted. The pre-test survey was posted two days after the Dutch
government communicated that school buildings would close due to the spreading of
the corona virus. An intelligent lockdown was instituted and considering the large
number of people in school buildings, educators had to teach their lessons online. In
order to elicit the perceptions of educators in varying educational sectors, the survey was
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posted by the first author on the social media platform LinkedIn. This survey was closed
after 291 submissions on 25 Marchth. During this period, most educators had not yet
taught entirely remotely, although some had taught online for a few days. The collection
period was intentionally short (8 days) to collect data before educators had acquired
experience with remote teaching, to assure perception rather than experience was
measured.
The post-test survey was only sent to the participants who completed the first survey,
after a month of closure of school buildings (30 April). A reminder followed to those who
did not respond after a week. It was closed after 200 submissions on 14 May. The closure
date was chosen because of the number of respondents and because fewer restrictions in
relation to school activities were announced. At the time, it was unclear whether schools
would reopen soon, hence the survey was closed. A requirement to complete the posttest survey was to have taught remotely in the month prior.

Participants
The participants were Dutch educators, who have been requested to complete the survey
if they had been involved in teaching in the past year. The survey was posted to LinkedIn,
and was shared by various LinkedIn users’ numerous times, leading to a random sample.
Five per cent of the 200 participants were working in primary education. Twenty-eight
per cent of the respondents were active in secondary education, 19% in vocational
education, 40% in higher education, and 7% participants selected ‘other’. Based on the
provided email addresses, it was determined that teachers from 75 different organisations
participated in the surveys. Sixty-one per cent of the participants were female, and 39%
male. Prior to the Covid19-Pandemic, 17% of the participants used technology in less than
10% of their lessons. Twenty-five per cent or participants incorporated ICT in 11%-25% of
their lessons, 28,5% claimed to use technology in 26%-50% of their lessons, and the
remaining 29,5% claimed they used some sort of technology in over 50% of their lessons.
Other information about the participants was not retrieved. The participants who did not
complete the post-survey were eliminated from the dataset, which was done through
matching email addresses for pairs.

Data collection, validity and reliability
Because of the unprecedented situation, no existing questionnaire was available to
measure educators’ perception of expectations and experiences. However, existing the
ories on aligning essential learning environment characteristics (Biggs 1996), developing
competence (Mulder 2014) and adopting questionnaires in distance education (TallentRunnels et al. 2006) facilitated the construction of a set of questions. This study uses
quantitative and qualitative data combined, to gain more insight into participants’
motivation and underlying reasoning. The surveys have been kept very short, because
teachers had to redesign their lessons during the same period as the pre-test. The preand post-test survey have the same set of questions. The verb tenses were changed in
the second survey, and two open questions were added to generate more insight into
teachers’ motivation to use technology.
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To increase the validity of the surveys, content validity was applied by consulting
a group of eight experts in the field of educational research to review the questions and
their alignment with the research objectives. Through written feedback and several
focused discussions, one question was eliminated because it was deemed irrelevant.
Apart from that, a definition of ICT-tools was added. Subsequently, face validity was
applied through asking 10 educators to evaluate the surveys on alignment with research
objectives and intelligibility of questions. Based on these reviews, a few questions were
rephrased and elaborated on. The ranking questions used a Likert five-point scale in
accordance with comparable studies in this field of research (Noroozi et al. 2018; Van
Ginkel et al. 2020).
For the quantitative data, we calculated the reliability coefficient for both teachers’
expectations (pre-test) and also teachers’ experiences (post-test). The results showed
a high reliability coefficient for both surveys on teachers’ expectations and also experi
ences (Cronbach α = 0.78 and 0.80, respectively). The qualitative data have been analysed
using inductive thematic coding (Bryman 2016), whilst taking the scope of this research
into account. To increase reliability of the analyses, two of the researchers independently
created codes based on part of the dataset, taking the scope of the study into account.
After a focus-group discussion, the codes were finalised and used by one author to code
the data. A random selection of data was coded by the second author as well. Comparing
the analyses showed high agreement (Cohen’s Kappa:.83; agreement 92%). Discrepancies
were resolved through discussions.

Data analysis
Descriptive data such as frequency and percentage indicators were used to answer the
first research question related to teachers’ online expectations and experiences.
Furthermore, ANCOVA for repeated measurements was used to discover if there is any
significant change in the perception of teachers regarding their online teaching expecta
tions and experiences prior to and after their remote teaching. Control variables included
teachers’ gender (female and males), their experiences with the use of ICT tool in
education prior to remote teaching (low, medium, and high) and also the level of
education (primary, secondary, vocational, and higher education).
Descriptive data such as frequency and percentage indicators were used to answer
the second (positive and negative aspects of online teaching) and third (intended use of
technology in education) research questions.

Ethical considerations
The integrity of the surveys was guaranteed through informing respondents about what
their personal data would be used for, compliant to the GDPR and the Netherlands Code
of Conduct for Scientific Practice (e.g. Van Ginkel et al. 2019). Apart from that, all data have
been processed anonymously by allocating unique IDs, and the email addresses of the
participants have only been used to distribute the post-test survey. Lastly, participants
were informed about the objectives of the study, and gave explicit permission for their
data to be used, before they entered any personal data.
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Results
Results for research question 1
Overall, when taking control variables into account, teachers showed significant differences
with respect to their online teaching expectations and experiences, Wilks’ λ = .93, F (1,
196) = 14.60, p < .01, η2 = .07. These differences were significant with regard to teachers’
gender (Wilks’ λ = .96, F(1, 196) = 8.62, p < .01, η2 = .04) and their experiences with the use of
ICT tools in education prior to remote teaching (Wilks’ λ = .95, F(1, 196) = 11.46, p < .01,
η2 = .06). Teachers’ online teaching expectations and experiences did not differ when
controlling for different sectors in education (Wilks’ λ = .99, F (1, 196) = 2.78, p = 10).
Specifically, male teachers had more positive experiences than their expectations compare
to female teachers. Furthermore, teachers with average amount of experiences regarding the
use of ICT tools prior to remote teaching had a more positive experiences than teachers with
high or low amount of ICT experiences. Table 1 distinguishes these differences among
teachers regarding their gender, ICT experiences, and levels of education.

Results research question 2
This section describes findings from both the quantitative and qualitative data derived
from analysing the adopted surveys. The first section focuses on significant differences
between pre-test and post-test. The second section summarises the main findings relating
to the qualitative data.
In the pre-data measurement, 25% of respondents mentioned that being forced to teach
remotely would lead to the professionalisation of teachers, compared to 24% who experi
enced this increase (see Table 2). Another aspect that was mentioned frequently, was that
teachers would become more aware of the possibilities of technology in education, and that
the changed context would spark creativity in educators. The latter showed a decrease of 4% in
the experienced positive aspects. Similar to in the pre-data measurement, participants wrote
that the consequences of the school closures created an urgency for digitalisation to be
implemented, which has caused innovation in organisations. However, this percentage
showed a decline of 5%. An increasing number of participants in the post-test mentioned
that educators are more aware of the possibilities of technology in education, because of
remote teaching. Compared to the pre-data measurement, an increasing 5% of participants
mentioned revaluating the methodology of teaching due to the transition to online teaching
Table 1 Mean scores and SDs related to perceived attitudes and skills on pre-test and post-test
(reference to the questions in pre- and post-test mentioned in the table; n=200).
Expectations
Gender
Level of education

ICT Expectation

Male
Female
Primary
Secondary
Vocational
Higher education
Low
Average
High

Mean
3.29
3.15
2.90
3.19
3.31
3.23
3.02
3.16
3.59

Std. Deviation
0.56
0.57
0.64
0.58
0.57
0.54
0.54
0.52
0.47

Experiences
Mean
3.40
3.12
2.75
3.31
3.19
3.25
3.09
3.26
3.44

Std. Deviation
0.58
0.58
0.69
0.58
0.68
0.52
0.55
0.59
0.62
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Table 2 Expected and experienced positive aspects of online teaching (n = 200).
Categories positive aspects
Professionalisation
Creates urgency
Innovation in organisations
Revaluation of methodology
Creativity increased
Aware of possibilities
Collaboration with colleagues
Ownership of student increased
More efficient
Differentiation
More flexible
More focus
Interaction
More effective
Future proof

Expected
25%
21%
13%
11%
7%
7%
4%
5%
4%
3%
4%
3%
2%
2%
1%

Experienced
24%
13%
8%
16%
3%
9%
2%
6%
6%
4%
6%
4%
10%
2%
0%

Difference
-1%
-8%
-5%
+5%
-4%
+2%
-2%
+1%
+2%
+1%
+2%
+1%
+8%
0
-1%

as a positive aspect. Other experienced positive aspects were increased flexibility in learning
and teaching, more opportunities for differentiation in lessons, and increased efficiency in
working, teaching, and learning. Teachers also noted students took more responsibility for
their learning.
At the start of the pandemic, participants also indicated negative aspects of the compulsory
remote teaching (see Table 3). 38% of respondents mentioned that they feared that interaction
between students and teachers, and amongst students, would decrease. This percentage
increased with 8% after two months of online teaching. In addition, a group of teachers (7%)
mentioned that they expected it would be more difficult to monitor students’ well-being and
learning processes, causing students to disappear off the radar. This was experienced very
strongly (24%) in the post-data measurement. Another concern was that students and
teachers would not have the required resources in terms of hardware and software to teach
or follow classes (10%). However, this aspect was hardly experienced (2%). Participants also
mentioned that the increased time pressure and the overload of information would be
a negative aspect of sudden remote teaching. Twelve per cent of teachers mentioned that
they feared they, or colleagues, would not be sufficiently skilled to teach online. A decline of
8% was found here as well. A smaller group of educators mentioned that the quality of
education in general would decrease, and that some types of education such as practicals
would not be possible online, which both showed a small increase. Lastly, a few educators
Table 3 Expected and experienced negative aspects of online teaching (n = 200).
Categories negative aspects
Interaction
Time pressure
Not skilled enough
Overload
Limited resources
Difficult to monitor students
Decreased quality
Limited possibilities
Unfamiliar with methodology
Potential fraud in testing
Privacy intrusion
Less flexible

Expected
38%
13%
12%
11%
10%
7%
4%
3%
2%
2%
1%
1%

Experienced
46%
10%
4%
10%
2%
24%
5%
5%
2%
2%
3%
0%

Difference
+8%
-3%
-8%
-1%
-8%
+17%
+1%
+2%
0
0
+2%
-1%
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became more concerned about their privacy when teaching online and about fraud in online
exams.

Research question 3
In the post-test survey, teachers reported to have the intention to use technology more
after the COVID19-pandemic, compared to how often they used ICT in their lessons before
the pandemic (see Table 4). The participants were asked to report on what objectives they
wanted to use technology for. As presented in Figure 1, a large group of respondents
mentioned giving instruction, (formative) testing, and giving feedback as objectives to
use technology in teaching once back to school. Active learning and collaborative learn
ing were mentioned relatively often as well.
The data concerning motivation to implement technology in teaching for these
objectives showed that increased efficiency was the largest factor in applying technology
in teaching (see Figure 2). This efficiency was merged during coding and was composed of
more goal-oriented teaching, as well as a time-saving aspect. Other factors were increas
ing students’ motivation, offering a variety of learning activities by adding technology,
and monitoring students’ learning processes more easily. Followed by a lower frequency
of respondents mentioning that the use of technology made their work easier and led to
students taking more responsibility for their learning processes.

Table 4 The difference between integration of ICT in education before and after COVID-19 (n=200).
Percentages of lessons with Percentage of participants who use of ICT Percentage of participants who intend to use
ICT component
before school closures
ICT after school closures
Low (<25%)
42%
32.5%
Medium (25%-50%)
28.5%
28%
High (>50%)
29.5%
39.5%

Giving instruction
(Formative) testing
Feedback
Active learning
Collaborative learning
Differentiation
Coaching
Flipping the classroom
Blended Learning
Activating prior knowledge
Self-regulated learning
Discussions
0%

10%

20%

30%

40%

Figure 1. Teachers’ objectives to use technology in teaching (post-test, n = 200).

50%
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More efficient
More personalised/differentiated
Motivation
Variation in learning activities
Monitoring
Student takes responsibility for learning
Makes work easier
Increased learning efficiency
More fun
Interaction
Prepares for future
Higher attendance
Better focus
0%

5%

10%

15%

20%

25%

30%

35%

Figure 2. Teachers’ motivation to use technology in teaching (post-test, n = 200).

Conclusions and discussion
This empirical study aimed to compare teachers’ expectations and experiences as regards
to online teaching in the unprecedented context of the Covid19-pandemic in the
Netherlands. The perceptions of 200 Dutch teachers were collected through pre-test
and post-test surveys which were distributed via a social media platform. The conclusions
are discussed for each of the three research questions that were presented in the
introduction paragraph.
First, the main finding of this study concerns significant differences in teachers’
perceptions with respect to their online teaching expectations and experiences. Prior
experience plays a major role in this difference. Only educators who had medium
experience with ICT experienced remote teaching more positively than they had
expected. This result is in line with insights from previous studies in this field suggesting
that if educators become more aware of possibilities of the use of technology, a difference
will be measured between what teachers expect and their actual experience (e.g. Amhag,
Hellström, and Stigmar 2019; Compeau and Higgins 1995; Ottenbreit-Leftwich et al. 2010).
The groups of teachers who used ICT either rarely or extensively, both did not report
a decrease or increase, which may be due to that they were already aware of the added
value of technology, or because they did not experience it, possibly due to a lack of skills
(Maksimovic and Dimi 2016).
Further, in line with the literature on teacher education, this study demonstrated that
personal characteristics of teachers play a role in adopting technology in education.
Differences between expectations and experiences were evident for both gender and
teachers’ experience with the use of ICT tools in education prior to remote teaching.
Considering the latter, recent studies support the notion that teachers’ experience with
the use of ICT tools positively influences their perceptions regarding the adoption of
technology in education (e.g. Amber et al. 2019; Maksimovic and Dimi 2016). Regarding
gender, this study reported that male teachers had more positive experiences than their
expectations, compared to female teachers. Gender differences relating to teachers’
perceptions on the use of ICT are previously addressed by Yuen and Ma (2002), claiming
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that perceived usefulness and ease of educational technology will more strongly influ
ence the intention to use computers in educational practice for females than males.
However, some studies claim the effect of gender differences remain inconclusive (e.g.
Bidjerano 2005; Yukselturk and Bulut 2009, 2007). Other findings of this study revealed
a lack of difference between teachers’ online teaching expectations and experiences with
regard to varying educational sectors. This might suggest that teachers’ traits and prior
competencies can be considered as more essential variables explaining teachers’ percep
tions in comparison to contextual or sectorial factors. However, future research should
take more and other variables concerning these categories into account to test this
assumption (see also discussion of reliability and validity aspects).
Concerning the expected and experienced positive and negative aspects of forced
remote teaching, teachers frequently mentioned professionalisation as an expected and
experienced positive aspect of the Covid19-pandemic. Initially, 21% of the teachers
expected a higher sense of urgency to be created due to the new situation, but
a decrease of 8% actually experienced it. The main negative aspect that was predicted
and experienced in online teaching, was the lack of interaction. Even more teachers
experienced this than was anticipated it. However, interaction was also reported as an
unexpected positive experience, in the situation where introvert students were more
present compared to a regular classroom context. Previous studies in this field support
the need to critically encourage interaction between teachers and students in the context
of online teaching (e.g. Amhag, Hellström, and Stigmar 2019). In line with this, Kuo et al.
(2014) claimed that interaction is a critical factor in student satisfaction. Other researchers
emphasise that in order to foster interaction amongst peers, teachers should critically pay
attention to create a sense of community in online modules (McInnerney and Roberts
2004). However, following the findings of this study, in which teachers shared positive
evaluations regarding interaction with introvert students, we suggest that more research
should be conducted towards perceptions of students with varying personal character
istics, and learning and study preferences concerning interaction with their peers and
teachers in online education. Further, other results show that teachers have experienced
a lot of time pressure and increased workload during the pandemic. The extra time and
effort that was invested could explain the increased perceived innovation and professio
nalisation in organisations. The urgency of the crisis created a unique setting that forced
teachers to professionalise. Apart from that, the brief transition to remote teaching has
caused many educators to revaluate their methods of teaching and made them focus on
the core elements of their curricula. Revaluating the methodology has been expected and
experienced positive consequence of remote teaching. Following these conclusions,
findings from this study empirically support the notion of other researchers and their
recent publications (e.g. Flores 2020; Hadar et al. 2020), suggesting that the Covid-19
Pandemic caused many teachers and educators to rethink and reshape their educational
practice. However, longitudinal research should be initiated to verify to what extent
educational organisations formulate educational policy to professionalise their teachers
adopting online teaching methods from a sustainable perspective.
Concerning the third research question, findings of this study demonstrate that
educators have the intention to integrate technology in their teaching significantly
more, once teaching is back to normal. The main purposes that they want to support
with technology are giving instruction, giving feedback, (formative) testing, active

EUROPEAN JOURNAL OF TEACHER EDUCATION

633

learning, and collaborative learning. They motivated this by claiming that the use of
technology in teaching increased efficiency, can lead to more differentiation and perso
nalised education, and because students’ motivation increased. Previous studies in the
field of teacher education support these findings, show that the use of technology in
educational practice could foster differentiation (e.g. Hoepfl 2007), students’ motivation
(e.g. Higgins et al. 2019) and efficiency (e.g. Sosin et al. 2004). Further, Amhag, Hellström,
and Stigmar (2019) claim that teachers’ willingness to adopt technology in their lessons is
dependent of the experienced and perceived added value, which is in line with the
outcomes of this study.
Regarding quality criteria of this study, aspects of reliability and validity are essential to
discuss. As described in the method section, both the internal reliability as well as the
interrater reliability revealed acceptable scores. Although reliability was guaranteed by
using the same participants in the pre and post-tests, the manner of distribution is
considered as a limitation. The surveys were posted on LinkedIn, which only reached
educators who are active on social media. This may have affected the outcomes of this
research, causing a positive bias towards technology.
One of the strengths of this study is the ecological validity, because the crisis situation
and its consequential transition to remote teaching was not simulated, but a global
urgency. Further, the internal validity was ensured because the pre-test survey was
distributed prior to online teaching. However, the internal validity concerning the study’s
procedure could have been higher if the pre-test survey had been posted before the crisis.
Apart from that, the external validity was increased by involving all sectors in education
but was limited because the data was only collected from Dutch educators. In order to
ensure content validity of the instruments, a panel of experts in the field of educational
research were consulted. Additionally, face validity was guaranteed by asking educators
to evaluate the surveys regarding alignment with the research questions.
Although several aspects of reliability and validity are ensured and discussed in this
paper, it is essential to emphasise that this study was conducted in a critical situation with
limited time and high workload for the teachers. Taking this context into consideration,
we used a short survey for the teachers counting for their limited time. This puts some
limitations on this study. Although several demographic characteristics were adopted as
control variables in our statistical analyses, we concluded that more data regarding
participants’ background could have provided more insights into correlations of the
data. In order to strengthen the generalisation of the findings, we suggest including
more factors relating to both teachers’ traits (such as age) as well as prior competence
(such as years of teaching) in empirical follow-up studies (e.g. Cheng and Xie 2018; Ghaith
and Shaaban 1999; Kyndt et al. 2016).
It can be concluded that the urgency to teach online created teachers’ intentions to
use more technology in their lessons, also after the pandemic. This was despite the
absence of professionalisation programmes supporting remote teaching. However, this
effect might not last, unless teachers are supported to continuously develop and learn.
Research has shown that the integration of technology-supported teaching in teacher
training programmes has a positive effect on future teachers’ use of technology in their
teaching (Goos 2011). Therefore, we support claims previously made by other authors
that the use of technology should be integrated in teacher training programmes. Results
from this study show that the focus as regards to the integration of technology in teacher
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training programmes should be on facilitating interaction, monitoring students, and the
difference in methodology and pedagogy between online and offline teaching. Apart
from that, the added value of the use of ICT, such as flexibility, time efficiency, differentia
tion, and the opportunity to monitor students’ learning processes online, should be
incorporated in the teaching training programmes. Lastly, based on the outcomes of
this study, teaching training programmes should include (formative) testing and imple
mentation and activation of feedback processes so that teachers would be able to apply
these active pedagogical methods in their online teaching.
Besides characterising these teaching training programmes in terms of essential learn
ing environment characteristics, other insights of this study could optimise the design of
these programmes regarding group composition and form of the training. The outcomes
of this study showed that there were no differences in the online teaching expectations
and experiences of teachers among various education sectors. Such lack of differences
among the sectors could be an opportunity for collaboration and interaction across
different sectors. A primary school teacher might require some basic knowledge and
competences with regard to online/blended learning which might be similar to teachers
in secondary and/or higher education. For example, joint teaching training programmes
can target teachers in both primary, secondary, and higher education. Of course, such
programmes could be adjusted to the level of experience with ICT and expected value.
Other crucial aspects for educational designers concern the form and the manner in which
the training programmes should be provided. As previously addressed, varying percep
tions amongst teachers with regard to the adoption of technology in education, due to
differences in gender and prior experiences, encourage the notion to develop more
personalised and flexible training programmes that meet the needs and preferences of
the learning teacher.
Future research should focus on constructing and testing crucial educational design
principles for effective professionalisation of teachers in adopting technology within their
educational practice. Apart from that, the integration of teaching with use of technology
in teacher education curricula should be explored further, as has been recommended by
many researchers (e.g. Baran 2014; Koehler, Mishra, and Cain 2013; Maksimovic and Dimic
2016; Tømte et al. 2015).
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