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Abstract

The aim of this study is to increase knowledge of teachers’ understanding and expe-
riences of using, or not using, digital tools in Early Childhood Education (ECE).
The study takes a domestication theoretical approach based on interviews with
twelve teachers from nine ECE institutions working with play-based learning with
children aged 1-5 years from four different municipalities in Sweden. The study
answers the following two research questions: In what ways, and to what extent, do
teachers integrate digital tools in their work? What practical, symbolic or cognitive
aspects affect their work with digital tools? The teachers have integrated the digital
tools to different extent. The most useful tools for working with the children are tab-
lets and beamers, which are devices that can be used in various ways. Digital tools
used for administration are domesticated to a greater extent than the tools teachers
use with the children. The study further shows that important factors in the suc-
cessful domestication of digital tools in ECE include digital competence, including
pedagogical aspects, in combination with personal drive and professional learning
and development.
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1 Introduction

Digitalisation is part of the daily lives of most people, and most countries around the
world have programmes to introduce children and young people to information and
communication technology (Sepilveda, 2020). Unsurprisingly, opinions diverge on
the use of digital tools among children and young people; digitalisation at societal,
group and individual levels is globally and nationally an engaging topic, and the
younger the children involved, the greater the debate. Some claim that digital tools
for young children (aged 1-5) should not be introduced until we know more about
their negative effects (American Academy of Pediatrics, 2016). Such arguments
are mainly based on research showing that considerable screen time corresponds to
delayed development of, for example, language and socio-emotional skills (Carson
et al. 2019; Chonchaiya & Pruksananonda, 2008; Hinkley, 2014), or may lead to
health issues caused by too much sedentariness (World Health Organization, 2019).
This may be a reason why Early Childhood Education (hereafter ECE) is excluded
from these programmes in many countries (European Commission, 2019), and some
teachers are reluctant to use digital tools with the children (Palaiologou, 2016).
However, many teachers find digital technology useful for educational purposes
and play in addition to activities that involve movement — one does not have to
exclude the other (Blum-Ross & Livingstone, 2018; Enochsson & Ribaeus, 2020;
Marklund & Dunkels, 2016).

Although using digital tools and developing children’s digital competence in
ECE is not mandatory in most countries, digital tools are widely used among
young children, and have been used in ECE for more than 20 years to different
degrees, even if there is also a history of reluctance (Dezuanni & Knight, 2015).
According to the same authors, the breakthrough came with the advent of iPads
in 2010, which were found to suit the children better than desktop computers.
This study is conducted in a Swedish context where the ECE curriculum states
that “play is the foundation of development, learning and well-being” (Swedish
National Agency for Education [SNAE] 2018, p. 8). In an international con-
text, this approach is sometimes referred to as EDUCARE (Bourbour, 2020;
Mertala, 2019). Pedagogical activities are organised around play rather than
classes and formal teaching. More than 80% of Swedish children aged 1-5 attend
ECE, which means a majority of very young children are involved. Since 2019,
the development of children’s digital competence and the use of digital tools are
also embedded in the ECE mission. A debate on whether digital tools should be
used is therefore no longer relevant — at least not in Swedish ECE. Focus should
instead be on how teachers can adequately prepare children for participation in a
digital society (Kjillander & Riddersporre, 2019). SNAE uses the word adequate
to indicate that ECE have to keep pace with the rapid digital development; what
is new today can be outdated tomorrow. For teachers, adequate digital compe-
tence means knowing when, how and why digital tools should be used, but also
when they are not to be used (Kjéllander & Riddersporre, 2019).

Research within the field of play-based learning by using digital tools is sparse
(Edwards & Birds, 2017), and existing research has been criticised for not paying
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attention to the unique pedagogical characteristics of ECE (Mertala, 2019). With-
out relevant knowledge, there is the risk of reducing the importance of the use of
digital tools (Hernwall, 2016). Examining teachers’ understandings and experi-
ences of digital tools, but also why teachers are not always able to work according
to their visions within the area, is an important first step in filling this knowledge
gap. Domestication theory has proven useful to understand the dynamic between
users and different kinds of technology and also focus on changes in the users’
views of activities (Ytre-Arne, 2019).

Domestication here refers to the extent to which users have integrated the tools.
Using this theoretical perspective as an analytical framework provides a nuanced
perspective on the implementation and adoption of technology in ECE, focusing
not just on digital competence and hands-on-skills, but also on the meaning teach-
ers accord to implementation (Engen, 2019). Hence, the result will contribute to
the currently sparse knowledge of the use of digital tools in the specific context of
play-based learning (Edwards & Birds, 2017; Hernwall, 2016; Mertala, 2019). This
approach also makes it possible to describe where in the process of domestication
teachers are, and what practical, symbolic or cognitive aspects affect this develop-
ment (Holmgaard Christensen, 2019). This in turn is relevant in understanding how
teachers view their mission and the extent to which they fulfil it, and will contribute
to creating a more nuanced picture of the use of digital tools in ECE and moving
“beyond screen time”, as Blum-Ross and Livingstone (2018) put it. It is also rel-
evant for teachers working in ECE where the use of digital tools is not mandatory.

The aim of this study is to increase knowledge of teachers’ understanding and
experiences of using, or not using, digital tools in ECE, and in latter cases to gain
understanding of obstacles that might be prevented. The following research ques-
tions are answered:

e In what ways, and to what extent, do teachers working in ECE integrate digital
tools in their work?
e What practical, symbolic or cognitive aspects affect their work with digital tools?

In this study, the term digital tools is used for any digital technologies teachers
use to fulfil their mission. These can be tablets and their apps, floor robots, interac-
tive boards, etc., or tools used for communication with guardians. Digital technology
or technology is used in a wider sense.

2 Theoretical framework

In this section, domestication theory is described as well as some empirical research
using this theoretical perspective in educational settings.

Domestication theory is used to analyse how different media are introduced
and integrated in society. Selwyn (2012) advocates domestication theory as one
of several useful theories for studying the complexity of educational technol-
ogy, and focusing on social contexts rather than on technologies as products. The
word domestication alludes to the domestication of wild animals, which have to
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be domesticated not to be threatening or challenging, but to become important and
meaningful (Berker et al. 2006; Silverstone, 2006). Domestication theory can high-
light changes in attitudes and use and gives us tools to reveal the dynamics between
technology and users — here, teachers.

When used in analysis, domestication comprises four consecutive phases. These
phases have been labelled differently by different researchers, but are basically the
same. In this study, the labels used by Holmgaard Christensen (2019) are chosen:
(1) appropriation, (2) objectification, (3) incorporation and (4) conversion. Unlike
for example Sgrensen et al. (2000), Holmgaard Christensen differentiates between
incorporation, where technology is seen as a natural part of daily life, and conver-
sion, where technology is given a deeper meaning and is seen as contributing to
the identity construction of the individual, and also to individuals’ relationships to
their environment. While digital tools are used on a daily basis in ECE, this does not
automatically lead to creating deeper meaning for children and/or teachers, and this
terminology enables analysing this aspect.

2.1 Phases of domestication

First, the artefact — here the digital tool — must be acquired in one way or another to
be accessible to the user. It must be given a physical and mental place. The appro-
priation phase also includes motivation, a reason for the acquisition and what the
acquisition is expected to yield, which means that the appropriation phase starts
with the user’s needs (Holmgaard Christensen, 2019). Second, the artefact must be
objectified and given meaning. It is important that users feel that the digital tool is
practical and useful in their daily lives, and that it assumes a personal meaning to
them. In this phase, the digital tool goes from just being a thing to becoming some-
thing personal. The artefact is given space and is shown to others. When this hap-
pens, it is given physical, symbolic and psychological values; these values affect its
use, but also change when new technology is introduced. In this phase, it is impor-
tant to look at changes over time, and how the user context changes, since it is not
static (Holmgaard Christensen, 2019).

Third, the incorporation phase describes how the digital tool fits into the user’s
specific way of being and at the same time it can redefine these patterns. The exist-
ing context of the user plays an important role, since the user is now linked to the
artefact, and has an idea of its relevance. When technology is used, there are also
opinions, for example on when its use is desirable or when it should be restricted.
In a family or work team, meanings and expectations must be negotiated and rec-
onciled, which leads to changes in context and thereby meaning (Holmgaard Chris-
tensen, 2019). Fourth, in the conversion phase, the digital tool becomes an object
which redefines users’ relations to the world around them. The use of digital tools
enriches daily communication and at the same time, the user becomes part of a com-
munication-intense society. Technology contributes to articulating the user’s iden-
tity, which is both communicated and maintained through actual use.

The domestication process is regarded as successful when technology is success-
fully embedded within daily routine and habits (Voujirvi et al. 2010).
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2.2 Other concepts

The process of domestication includes three intertwined aspects related to human
commitment to technology (Sgrensen et al. 2000). The practical aspect concerns
how technology is used, for what, and if it is used as intended. The symbolic aspect
concerns the meaning the digital tool has for the user and how this affects the use,
while the cognitive aspect concerns learning to use the tool.

Sometimes, the domestication process does not develop linearly through the four
phases; it can also reverse. Conditions can change so that specific tools are no longer
relevant, or the understanding of technology can change. This is called reversed
domestication. Karlsen and Syvertsen (2016) claim that too little attention is paid to
reversed domestication, which also can be based in resistance to the actual technol-
ogy. Reversed domestication can refer to practical, symbolic as well as cognitive
aspects.

A moral economy is the framework and values that form the basis for the deci-
sions that people make in a certain context (Silverstone, 2006). Artefacts may be
partly used for their original purpose, but can also be redefined in different terms
and thus acquire new uses depending on the user’s interests and values. In the ECE
setting, decisions are influenced by the values and frameworks of this particular con-
text, which makes it an example of a symbolic aspect of domestication.

An important concept in domestication theory is triple articulation, which refers
to the fact that technologies are physical artefacts and also bearers of meaning in
several interconnected senses; there is the message itself, but contextualisation also
affects the meaning (Courtois et al. 2012). Here the medium is not the message, but
rather becomes a message which can change in different contexts. Mobile technol-
ogy is an example of how devices easily change context and become bearers of dif-
ferent meaning (de Reuver et al. 2016).

2.3 Previous educational research using domestication theory

Very few studies have used domestication theory in combination with education.
Searches in the databases Academic Search Elite, ERIC and also Google Scholar,
including searches via bibliographies in articles that seemed relevant from the last
ten years, resulted in only two articles from the same research group (Engen, 2019;
Engen et al. 2014). Engen and colleagues studied the domestication of iPads in pri-
mary classrooms. They concluded that teachers and students found it difficult to
translate the use of a product designed for a consumer market and private use into a
school context, but over the years, they saw that the teachers eventually discovered
pedagogical uses. Engen et al. claim that there are many nuances in this process, and
domestication theory makes it possible to study how products meant for consumers
can be adopted in a school context.

Brito et al. (2018) studied children 0-8 years using smart toys in their homes.
The researchers called this age group “the touch-screen generation”, but they found
that smart toys are still not very well domesticated in Portuguese homes. The main
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reason for this seems to be the high prices, even if some guardians think the toys
have pedagogical potential.

3 Research overview

The research overview gives a picture of previous research on teachers’ work with
digital tools in ECE and the factors affecting it. Selected studies focus on play-based
learning with digital tools in ECE, and report results from four continents.

3.1 Teachers’ work with digital tools in ECE

A range of digital tools are used in daily ECE activities, such as computers, digital
cameras, beamers, microscopes, scanners, smartphones and tablets including differ-
ent kinds of software (Abdullahi & Abdulganiyu, 2019; Nilsen, 2018), Jernes et al.
(2010) also found that teachers listed a range of knowledge and competences that
children acquired when using digital tools. Through activities with digital tools,
children learn letters, numbers, colours and figures. They also learn hand—eye coor-
dination, digital vocabulary, how the Internet works, and how to approach digital
tools in general (Jernes et al. 2010). These competencies focus on individuals, but
children further develop social skills such as collaboration, waiting their turn and
showing respect to others. Teachers work actively to include the children in using
the digital tools (Abdullahi & Abdulganiyu, 2019; Jernes et al. 2010; Mangen et al.
2019). Abdullahi & Abdulganiyu, 2019. from Nigeria advocate collaborative game-
based learning, which increases motivation to learn and encourages the children to
contribute to the group. Another collaborative activity studied in Sweden involves
working with interactive whiteboards (Bourbour, 2020), where the learning pro-
cesses are made visible when working on the wall. Bourbour found that the interac-
tive whiteboard changed teaching in a way unparalleled by small-screen devices in
her research.

The tablet has become an increasingly common tool in ECE, and it seems to be
considered a complement to traditional activities (Nilsen, 2018), even if Dezuanni &
Knight (2015) claimed networking them into ECE places is a complex process, and
doing so takes time (Engen, 2019). How the tablets are used depends on who takes
initiative: children prefer play, games, entertainment or just relaxing activities, while
teachers initiate pedagogical activities or try to motivate the children to join teacher-
led activities (Nilsen, 2018).

Tablets are also used by teachers for administration. While digital documenta-
tion appears to be a perfect form of documentation — even ‘super-documentation’
(Knauf, 2020) — digital communication with guardians can be more complicated
(Eckeskog, 2019). The problematic issues identified in Eckeskog’s Swedish study
were a lack of training and resources (time and technology).

It is not the technology itself, but teachers’ presence and what they do which
are key to using digital tools in a meaningful way with children (Dong, 2018; Mor-
gan et al. 2016). Present teachers, who can survey, help, encourage, praise and also

@ Springer



Education and Information Technologies (2021) 26:4879-4903 4885

support when there are difficulties and frustration easily arises, contribute to learn-
ing (Plowman & McPake, 2013).

3.2 Teachers’ views on digital tools

It has been shown that teachers’ work with digital media is affected by their attitudes
towards them, and that their attitudes can affect the extent to which digital tools are
available or visible to the children, or what rules there are about using them (Enochsson &
Ribaues, 2020). Digital competence is regarded as an aspect of democracy in sev-
eral studies (see Chukwuere, 2017; Lindahl & Folkesson, 2012; Nilsen, 2018).
Enochsson and Ribaeus (2020) found that different views on democracy also led to
varying views on using digital tools in ECE. Teachers can also regard digital tools as
a threat (Hernwall, 2016), and some have concerns about digital technology limiting
the children’s creativity and causing health issues (Palaiologou, 2016).

In a comparative study where guardians and teachers from Jordan gave their views
on the potential of using digital technology in ECE to support children’s develop-
ment and learning, it was found that the teachers saw benefits to intellectual develop-
ment, while guardians held more general views (Ihmeideh & Alkhawaldeh, 2017).
Teachers from Northern Europe generally consider digital tools important to learn-
ing (Nilsen, 2018), not just at the present moment, but also in preparing children
for their futures, including preparing them for school (Enochsson & Ribaeus, 2020;
Forsling, 2021; Plowman & McPake, 2013). Adults and children can have vastly dif-
ferent perspectives on current digital technology; therefore, children’s perspectives
are very important to take into account when implementing the curriculum (Nilsen,
2018).

3.3 Prerequisites needed

In a digital age, teachers need competence to create technology-based activities,
which must present high-quality learning situations (Jernes et al. 2010; Magen-
Nagar & Firstater, 2019). Research has found that teachers generally have difficulties
in both aspects. They need to be encouraged to participate in in-service training to
help them understand the available pedagogical possibilities and how technology can
contribute to ECE (Dong, 2018; Magen-Nagar & Firstater, 2019), and also to find
solutions in unforeseen situations (Artemieva et al. 2020; Plowman and McPake,
2013). Despite positive views on technology, teachers in Dong’s, (2018) Chinese
study show a low degree of pedagogical engagement with digital technology in their
pedagogical practices and also a limited consciousness about their pedagogical role.
Teachers’ attitudes to and knowledge of digital tools can be developed through pro-
fessional training. Several researchers claim teachers need quite an advanced level
of competence in combination with their own driving force to enable children to
develop their digital competence (Hernwall, 2016; Magen-Nagar & Firstater, 2019;
Nilsen, 2018).

Information technology can be a positive contribution to ECE (Magen-Nagar &
Firstater, 2019), but ECE needs to be updated to understand what knowledge and
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skills needed for the children to be able to participate fully in a digital society,
both here and now and as future adults (The Swedish Internet Foundation, 2019).
Knowledge of technology is important. When software comes with instructions, it is
used more effectively (Morgan et al. 2016). Knowledge of different methods is also
important, as is knowledge of ways of performing in the digital context as mentor,
instructor and teammate (Jernes et al. 2010), while at the same time relating to pol-
icy and practical frameworks (Mertala, 2019). No clear connections between the use
of digital technology and learning have been found; learning instead depends mainly
on the context (Magen-Nagar & Firstater, 2019; Nilsen, 2018).

When working with digital tools, teachers in ECE are sometimes questioned by
guardians (Forsling, 2019), who are often affected by media debates on the nega-
tive effects of screen time on children. Blum-Ross and Livingstone (2018) advocate
extending the discourse about young children’s use of digital tools beyond screen
time and so that it instead concerns the ways in which children use — and can use
— such tools. Edwards and Birds (2017) as well as Mertala (2019) have suggested
alternative frameworks to analyse children’s use of digital tools in play-based learn-
ing environments. They described the complexity of the field and the way in which
children’s use of digital tools can be seen as epistemic as well as ludic play (Edwards
& Birds, 2017), and how EDUCARE is not only a matter of education and care, but
also of socialisation (Mertala, 2019).

To summarise, this overview shows that teachers see the potential of using digi-
tal tools in ECE and also use them to a certain extent. However, there is a need for
teachers to understand more fully how to prepare children for a digital society, and
to do so in a way that is meaningful for the youngest children.

4 Material and methods

The method was semi-structured interviews and below follows a description of the
research instrument, participants, ethical considerations and analysis.

4.1 Research instrument

Semi-structured interviewing is a qualitative method and the interviews were con-
ducted to give informants the opportunity to express themselves freely in relation
to the theme of the interview (Christoffersen & Johannessen, 2015). According to
Christoffersen and Johannessen, the relation between interviewer and interviewee
is not as crucial in a semi-structured as in an unstructured interview, and two inter-
viewers were involved. An interview guide was drawn up and used as a basic struc-
ture and further questions could be asked when clarifications were needed. This
gave us deeper insight in the topic because interviewees could share their reflections
and experiences.

The interview guide is based on the practical, symbolic and cognitive aspects
mentioned in the theoretical framework above (Sgrensen et al. 2000) to cover what
material the teachers used, their attitudes and their training. This was done to ensure
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that all parts of the domestication process are covered by the questions. The ques-
tions concerned the teachers’ approach to digital tools, their symbolic value and the
teachers’ knowledge of handling them. An initial question was on their own under-
standings of digital tools and digital competence. This could for example reveal that
some devices were so familiar that they were not considered technology (Holmgaard
Christensen, 2019). The interviewees were also asked to describe in detail how they
worked with digital tools, which technology was used and how this was done. There
were also questions about where they kept the devices, what benefits they saw and
also problems they encountered. Probing was used to ensure everything was covered
(Christoffersen & Johannessen, 2015). The questions were designed to determine
where in the domestication process teachers were, and what place technology had in
their daily lives (Holmgaard Christensen, 2019).

Individual interviews were conducted in a quiet room at the interviewee’s work-
place. To reduce stress, a 45-min appointment was made for each interview, which
took 20—40 min. All interviews were audio recorded.

4.2 Participants

This is a qualitative study, not aiming to compare individuals, but to study possi-
ble ways in which teachers work with digital tools in ECE. The participants were
selected to ensure variation within the group of interviewees. Twelve teachers from
nine different ECE institutions in four municipalities were interviewed. Beside the
national curriculum, municipalities run ECE institutions fairly independently, and
the use of digital tools can differ between municipalities. It was therefore impor-
tant that several municipalities were represented. Emails requesting participation
were sent to several principals in the four municipalities, and ten interviewees were
recruited in this manner. The principals received information about the study and
also the consent forms that were to be signed by the participants. A further two
teachers were contacted directly, and they received permission to participate from
their respective principals. The two teachers recruited directly were previously
known to the interviewers, but no close relations existed. No information which
could affect the interpretation of the results is deliberately omitted, but this transpar-
ency had to be balanced with protecting the anonymity of participants. All proce-
dures followed Swedish regulations (Swedish Research Council, 2017). The selected
teachers were all women of different ages, and their work experience as teachers
varied between 1 and 40 years.

4.3 Analyses

The interviews were transcribed verbatim. The transcripts only included interview-
ees’ words and a few remarks on their manner of speaking, and therefore listening
carefully to catch how things were said was an important part of the analysis (Holm-
gaard Christensen, 2019). This also helps to make visible the dynamics between the
teachers and technologies (Berker et al. 2006).
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At first, the analysis focused on the four main phases of domestication described
above (appropriation, objectification, incorporation and conversion) to determine
where in the domestication process the teachers were (Holmgaard Christensen,
2019). Domestication theory studies often aim at studying specific tools. Instead
focus was on the interaction between users and technologies, an approach for which
the theory also suits (Berker et al. 2006). The analyses also concerned which kind
of digital tools were used and in what way, what it meant to the teachers and how
this meaning affected its use. (Holmgaard Christensen, 2019). The different phases
were colour-coded in the transcripts. When analysing data from the first four phases,
the categories reversed domestication (Karlsen & Syvertsen, 2016), moral economy
(Silverstone, 2006), and triple articulation (Courtois et al., 2012) were used. The
teachers’ training and/or competence within the area was considered important and
was analysed as a separate category.

The initial analyses were conducted individually by two researchers, before dis-
cussing them together to find a ‘negotiated consensus’ (Dahlgren & Johansson,
2019) to validate the results. This procedure increases reliability (Bjereld et al.
2018); in addition, the third researcher was used to enhance inter-rater reliability
(Cohen et al. 2018.).

5 Results

This study concerns understandings of digital tools in ECE, and the analysis also
aims at making the teachers’ overall understanding of digital technology visible.
Domestication theory can be seen as a multidimensional model of the process,
since it is not always linear; the process can at the same time be both temporary and
reversed (Lohnes Watulak & Whitfield, 2016), as is also shown in the results. The
results are presented in two parts based on the research question. Results related to
the first research question (In what ways, and to what extent, have teachers working
in ECE integrated digital tools in their work?) are further organised based on the
four phases in the domestication theory. The other categories described above are
discussed under the second research question (What practical, symbolic or cognitive
aspects affect their work with digital tools?).

5.1 Integration of digital tools
5.1.1 Appropriation

Only one of the teachers can be found in the appropriation phase, has taken steps
towards the objectification phase. All teachers have access to a range of digital tools,
both hardware like tablets, computers, beamers, etc., and software like a Learning
Management Systems (LMS), geocaching apps, and games. The interviews high-
lighted differences between tools used with the children and tools used by the teach-
ers in other ways, such as an LMS. The latter tools are domesticated to a greater
extent than tools used with children. Such administrative tools have been introduced
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into ECE institutions from above, and their introduction has been followed by spe-
cific training.

Motivation is crucial in the appropriation phase and is important in how digital
technology is domesticated. Motivation does not originate only from the teachers’
own interests, but from the principal or municipality. However, teachers’ motiva-
tion can increase when they understand how communication with guardians is facili-
tated, and thus bring meaning to technology. All staff members are given the same
conditions. In combination with mandatory training, including clear demands, the
process of domestication becomes easier. The importance of support is visible in
one of the municipalities, where all institutions were given access to the app Poly-
glurt (a multilingual picture book). Workshops were offered, and teachers found the
app very useful. These factors together ensured successful domestication, mentioned
by several of the teachers, for example:

[The children] like Polyglutt and there are all different languages. I think it is
very good if there are children with other first languages [than Swedish], so
they have the possibility to listen to their own mother tongue.

When it comes to appropriation, several of the teachers spoke about the limitation
of the systems used for ordering apps. They found the process difficult and time-
consuming, as emails must be sent and costs approved before buying an app. An
interviewee described the process as follows:

It is more difficult than if there had been a separate account, which you could
use as you see fit. Then you need to test things and it’s a bit difficult to argue
for buying it by saying you think it’s a good tool, and then you discover it’s
not, and you’ve paid 50 [Swedish] kronor.

Teachers also gave examples of a system where an app is ordered and then bought
and placed on the intranet by the IT department. Before they could download it,
somebody else found and downloaded it, so the whole process had to be repeated.

5.1.2 Objectification

Five of the interviewed teachers were found to be in the objectification phase. The
interviews clearly showed that all the teachers were aware of the changes related to
the use of digital tools in ECE, since they all commented on it. They also said that
digital tools were previously more used as a babysitter, a break activity or a gaming
machine, as this teacher said:

In the beginning when we first got iPads, we had one per unit, and at this time,
it was more the children’s tool. Because they used it and we didn’t work with
it, they [the children] played games. But I thought that it became, like, if you
can call it babysitter.

The teachers shared the sense that it had gradually become more important to
have pedagogical aims when using technology, especially after the introduction of
personal tablets for the staff: the teachers expressed it as “owning the tool”. Several
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of the teachers differed between positive and negative screen time, depending on the
activities. They did not want the tablets to become gaming machines:

This is the way I want digital tools to be used, they shouldn’t be gaming
machines, we have to change our mindset. They have to become tools you can
use to show, reflect and offer [the children something].

Some of the teachers had received instructions not to say ‘iPad’ or surfplatta
(Swe., literally meaning “surfing tablet”), and so associate them with games. Teach-
ers should instead use ldrplatta (meaning “learning tablets”), which refers to some-
thing used with a pedagogical aim. The interviewees considered norms when talking
about the tablets; what may be done and what should be avoided. Only a few of the
interviewed teachers showed a positive attitude towards gaming on the tablets. These
teachers described different types of gaming apps, and said that the ones encourag-
ing collaboration or intra-activity can be used pedagogically.

Different kinds of software are used for communication with guardians (e.g.
LMS) and are meaningful since the teachers regarded them as fulfilling a clear pur-
pose. They make communication easier between the institution and the children’s
homes, but some interviewees said that they did not know if information had reached
guardians. It was easier to see when a paper had disappeared from the child’s shelf.
Technology does not make everything easier, as this teacher stated:

It’s nice that we don’t have to print out all the papers, because there are a lot
of papers. But you have to know if the parents really read, or the communica-
tion will stop and there can be problems for the children. Now, when we have
stopped using papers, we have to ask the parents all the time: “Have you been
able to access the communication platform?”, “Do you read what’s written on
the platform?” so they will get used to it, so they do not miss things and so
there will be no problems for the children.

Despite these problems, the teachers are generally positive to the tools. Those
who were in the objectification phase had in common that the tools were already
in place, they had acquired symbolic meaning, and were used as a natural part of
everyday life, but several interviewees said that the tools cannot be used too much
or too often; digital activities cannot take precedence over other activities. They also
expressed uncertainty on the aim of the technology and their own competence.

Preparing the children for school was an aspect raised in several interviews, and
it stands out as part of the objectification phase. These interviewees claimed that
children benefitted from having worked with digital tools in ECE when they start
school:

Our institution is situated in an area where I guess most families have digital
media at home, but some children may live in other areas where it’s different
and it’s extremely important that there are digital tools in ECE, so those chil-
dren don’t lag behind when they start school.
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The results also show that several teachers saw digital tools as presenting a spe-
cial kind of attraction, which almost automatically interested children in on-screen
activities.

Interviewees provided examples of how they would like to work with digitali-
sation in ECE, without having done it yet. Here this has been considered part of
the objectification phase: digital technology is given value and meaning, and the
understanding of technology changes. These teachers’ reasoning on using the tech-
nology may be interpreted as indicating integration, but such views are not consist-
ent through the interviews and they provided no concrete examples. Their reasons
for not yet putting digitalisation in practice differed: some said that all staff mem-
bers did not agree on how to use digital technology, while others identified a lack of
knowledge on implementing it.

5.1.3 Incorporation

Only two of the interviewees could be said to be in the incorporation phase. These
teachers have made digital tools part of everyday activities with the young children
and have come further in the domestication process than those in the objectification
phase, as can be seen from this example:

Digitalisation, iPads, beamers and computers are much, much more present
[nowadays]. We sit by the computer and the children sit beside us, checking
what we are doing. We do things together. It is as natural as paper balls, paper
and pens. It is a change and we use these tools, the grown-ups and the chil-
dren. In a few years it will be a natural activity.

The app Polyglutt is an example of software that several teachers described as
a natural part of everyday ECE activities. In combination with the beamer it has
a natural place in ECE and the teachers found it meaningful. Using Polyglutt with
the children changes the context. Whereas children used to sit in a sofa, close to
a teacher reading aloud from a book, they now sit together in front of a big screen
listening to the same story, also available in different languages. In this context, the
tablet acquires a specific meaning as a book or library:

There are great benefits. I think reading has been difficult in different ways.
There are sometimes many children, who want to listen and also see, and you
hear “I cannot see”, “can you show me”, “I’m too far away”, “she’s sitting too
close to me”, etc. Now, there’s room for everybody, lying on mattresses and

blankets and seeing the book on the wall.

The teacher above describes how the working situation has improved with the
help of this app and a beamer.

5.1.4 Conversion

Four of the interviewed teachers were found to be in conversion phase. In this phase,
technology has been domesticated: it is not just part of everyday life, but also part of
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one’s identity. In this study of teachers’ understandings of digitalisation, their imple-
mentation of the curriculum becomes part of the domestication process. In the inter-
views, there was discussion about their views of the concept “adequate competence”
from the curriculum, and its relevance to their mission, as in the following example:

I think we should be a counterweight to the games. My experience is that many
children have access to games at home, that is what they tell us anyway, and
then I think we need to help and think of how the tablets can be used except
for playing games. So, that is what is adequate for us, like 20 years ago when
children were playing a lot with a certain material, we should offer something
else, so the children could have everything.

The conversion phase in the domestication process of digital technology in ECE
is here interpreted as the teachers having taken a step further than those in the incor-
poration phase by using digital technology in a way which supported the children in
building their own identity, for example through language:

We have looked up information on the computer for these cards we have made
[with signs ...], there’s also other languages, for example Sorani, so first it’s
in Swedish, then the sign — an image of what it represents — and then there is
Sorani. Then he can teach me this word in his language, and I can teach him
what it is in Swedish, and we make the sign [with our hands].

Conversion can also involve how teachers used digital technology to explore top-
ics with the children, and support them in cultivating awareness of their own part in
the bigger whole, while technology can be intertwined in all activities:

It covers everything: values, construction, development, learning, democracy.
You can use technology in all these aspects and highlight it so that the children
own their development and learning. We cannot be the ones who own their
world, it must be the children themselves. We should help and support and
make it clear to them.

Another example is when a teacher described using drama with the children, and
asked if they wanted to perform it to the younger children. They did not, but said she
could record a video, and as a natural part of the activity, she recorded them, and the
children showed it to the younger ones. The teacher offered alternatives to the chil-
dren by asking them. This was an opportunity to make the children aware of these
possibilities, and also help them to develop their identity and group solidarity. She
recounted how proud the children were of the result.

The conversation phase also involves how teachers create meaning in their profes-
sion and how they use tools to develop their relations to the children’s guardians.
Communication, both with their manager and the children’s guardians, is quicker
and easier.

Another recurring aspect from the interviews has been interpreted as part of the
teachers’ views on how digital tools are related to the world around them:

I think that maybe we should work more with making our own videos. [...]
Ask us what kind of pictures we take — critical thinking and that part. For what
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purpose do we use the picture, and what is ok. We talked a lot about that it’s
necessary to ask first. When they got this tablet and could take photos, they
always had to ask for permission first. So, it’s more automatic to them than it
was to us.

As shown above, most teachers had converted the digital technology they used for
administration, and also tools they had used in connection with in-service training
and were encouraged to use. The analysis clearly also shows that teachers can be in
different phases at the same time, depending on the technology.

5.2 Aspects affecting domestication
5.2.1 Reversed domestication

Evidence of reversed domestication recurs in the interviews. In several cases, this
was connected to the use of programmable floor robots. The tool has been well
domesticated, but then ends up in a storage room and is not used at all. Possible rea-
sons could include placement: in a storage room, use becomes impractical and nei-
ther the children nor the teachers are reminded of or inspired to use them. The fact
that they are not easily accessible becomes an obstacle, and therefore is a practical
aspect affecting domestication. Another possible reason can be that the robots have
been in focus in a project, and when the project is over, priorities change and there is
not enough time for the robots.

There are also examples of reversed domestication occurring when the children
lost interest and a tool is no longer used or used less frequently. Examples given in
the interviews included the use of QR codes and green screens:

When it was new, they used it a lot, it was exciting to be there and they found
out that if you put on a green t-shirt, you become invisible. You become like
the background, and I think that was the most fun. They fetched our green
aprons from the “painting room”, and they became “nothing”; just heads and
hands. Wow.... Super cool! But not as many are doing it now. It was fun when
we started, but the interest might come back. The benefit was that we could
discuss what was true and not true.

I experienced the work with the QR codes [...], they did it and after it were
like: Ok, now we know this.

There are several possible explanations for reversed domestication: the teachers
could for example not meet the demands and challenge the children further:

Maybe what is needed is that we should help them more, like adding another
level....

Here, the teacher points at a cognitive aspect of reversed domestication, when
they have not received enough training. Sometimes the tools were not considered
as useful in ECE activities, which is an example of a symbolic aspect affecting
domestication.
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5.2.2 One-to-one tools

Several municipalities follow the one-to-one principle for allocating computers and
tablets. In schools, this means one computer or tablet per pupil, but in the ECE insti-
tutions it meant one tablet per teacher (and childcare worker). Teachers consider the
principle to have both benefits and disadvantages. On the positive side, each teacher
had an updated, easily accessible and practical working tool. On the negative side,
the children’s use of this tool was conditioned, because of the teachers’ personal
responsibility for their tablets. The children’s use was also limited due to the pres-
ence of confidential documents. Owners were afraid that documents would be vis-
ible, disappear, or be erased, and therefore the children were not allowed to use the
tablet without careful supervision. Another hinder is thereby revealed — time to
spend with the children when using digital tools. Teachers in ECE without “child
tablets” claimed that the digital tools were less available to the children compared
to before the introduction of the one-to-one principle. The remaining tablets for the
children are seldom updated and were not always compatible with newer apps, and
this practical aspect leads to a reversed domestication process:

It’s my tool, it’s my responsibility, and I have to be careful, it mustn’t break.
Earlier, we had two “child tablets” in each unit, and they shouldn’t break
either, but it was not the same. So, with my tool you can borrow it under my
supervision.

I often take notes with the iPad, you don’t use paper and pen anymore, you
take notes in the iPad. And then it’s like “Oh, what if they press something and
erase something important”?

5.2.3 Various problems

Several interviewees mentioned technical problems as a reason and practical aspect
complicating the domestication process:

90% of the time it works super, but this morning the network was down for a
while, and when that happens, there’s total chaos.

Several interviewees also highlighted the effect of guardians’ attitudes about
using technology on their work, and that they feel the need to justify what they do,
which is another example of a symbolic aspect that affects domestication. Guard-
ians’ attitudes can affect teachers work negatively through moral economy:

Like, if it’s late afternoon and only one child is left, you sit and read a book on
the iPad or play a game together, and you get this [from the guardian]: “My
child shouldn’t sit here with an iPad!”.

However, not all teachers had met these attitudes from guardians. Some have pos-
itive experiences from talking to guardians and been given their view of using digi-
tal tools. They had explained that screen time can mean many different things, and
they thought that the guardians’ attitude had changed.
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5.2.4 Moral economy

Choices and decisions made are affected by the existing moral frameworks and val-
ues in the ECE context, or the moral economy, which is part of the symbolic aspect.
Some values are shared by everybody, but this also concerns individual values. The
moral economy of ECE — including the curriculum — can further be affected by out-
side factors, such as guardians’ opinions or media debates. Depending on its con-
stitution, the ECE institution’s moral economy can affect the domestication process
negatively. Several teachers expressed their moral values and thoughts about using
digital tools:

It is a useful tool, it is, but we mustn’t forget how to use paper and pencils. If
I’'m allowed to give an example: my 12-year-old son writes terribly, and you
can wonder if it is because he sits a lot at the computer and presses the keys.
Do you follow me?

Moral values can also affect where the digital tools are placed in the institu-
tion. Some of the teachers claimed that the use of digital tools must be limited, and
regarded addressing this as part of their mission as teachers:

They are locked in. Only staff can get them, so we rule so to speak.

We are always there when they use them asking “For what purpose will you
use it?”” And they have to tell us. They are not used spontaneously by the chil-
dren.

One of the interviewees highlighted that many children have more or less unlim-
ited access to tablets at home, but there are limitations at the institution. She claimed
that ECE institutions have to take the guardians’ approaches into consideration.

Domestication is complicated when ECE institutions do not have free access.
Another factor complicating domestication is economic issues, as in the example
above where institutions have to pay for an app before testing it, but it turns out
not to be useful. Some teachers also described finding useful activities on the tablet
as difficult, since the children are so young. Stress is another factor affecting work
with the tablets negatively. However, also when the children are given more access
— when tablets are used as babysitters to obtain a quieter working situation — this is
considered to affect the domestication process negatively. From these examples, it is
obvious that the practical, symbolic and cognitive aspects can be intertwined in the
domestication process.

5.2.5 Lack of competence

A recurring hindrance for domestication of digital tools is a lack of relevant com-
petence and training, which is an example of a cognitive aspect. Most of the inter-
viewees either had no or outdated training in digital technology, and had received
no in-service training. Interestingly, those who had received in-service training were
the teachers with the longest length of service, which also means they trained as
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teachers a long time ago. Two of these teachers had become IT pedagogues after an
additional year at university, and some of the interviewees had taken basic computer
courses when computers first started entering ECE. It seems that organised oppor-
tunities for in-service training had recently become less frequent, and that the indi-
vidual is responsible for keeping their knowledge up to date. The in-service training
teachers are offered mostly concerns administrative tools rather than digital tools
used with the children. Here are two reflections on this subject:

I’m an autodidact. The tools arrived and we just had to learn.

There’s not so much in-service training, more this IT group in the municipal-
ity, where we share things, if there’s a new app we want to show or something,
or now somebody has learnt something that person wants to share, and we can
show each other. So, we can say that we learn, but there’s no real training.

Tools used with the children, like tablets, beamers and floor robots, are paid
for and provided by the institution. The results show a lack of in-service train-
ing in using digital tools with the children in a pedagogical way. All interviewees
expressed a need to increase their competence and stay updated. Several interview-
ees said that there is no support to contact when the tools do not work or just to ask
for advice. These factors increase the risk that the domestication process slows down
Or reverses.

5.3 Summary of results

The teachers face different conditions and have various experiences and understand-
ings concerning the domestication of digital tools in ECE. Most of the interviewed
teachers are either in the objectification or the conversion phase of the domestication
process, but the analysis also shows that teachers can be in different phases at the
same time, depending on the technology. The digital tools used for administration
are domesticated to a greater extent than the tools used with the children. In-service
training is also offered to a greater extent for administrative tools, which can explain
the higher degree of domestication.

The perceived need for a clearer purpose had been strengthened, since teachers
had received their own tablets, because this has meant that children have less access
and the domestication process is slowing down for educational purposes. While sev-
eral of the teachers emphasised the importance of a pedagogical aim and their own
role, they were also uncertain about how and why the tools should be used with the
children.

Despite their overall positive attitude towards digitalisation in ECE, this study
clearly shows that teachers lack in-service training, which makes it more difficult to
domesticate the digital tools. Much of the responsibility for developing digital and
pedagogical competence in relation to digital tools lies with the teachers themselves.
Various surrounding structures, for example on purchasing apps, as well as the lack
of support make domestication more difficult. There is also reversed domestication
of digital tools, possibly due to a lack of accessibility, shifting focus and, in some
cases, teachers’ difficulties in finding some of the digital tools meaningful. Practical,
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symbolic as well as cognitive aspects affect domestication, and it is shown that indi-
vidual driving force and professional learning and development are important fac-
tors for domestication.

6 Discussion

First, the teachers’ integration of digital tools in ECE is discussed in relation to pre-
vious research. Second, the focus is on aspects affecting this work, and third, the
limitations of this study are stated. The discussion ends with suggestions for further
research.

6.1 Teachers’ integration of digital tools in ECE

The results show that several of the teachers interpreted their mission as including
giving children wide exposure to digital tools and showing them alternatives to play-
ing games, which they claimed was what the children most often encountered at
home (see Chaudron, 2015). In the present study, digital play was mostly seen as a
non-pedagogic activity, and therefore teachers avoided the word ‘playing’ in con-
nection with digital tools and some also avoided games on the tablets, since they
thought it would be associated with an activity without pedagogic aims (see Jernes
et al. 2010). On one hand, this is not unreasonable, since playing games does not
automatically lead to learning (see Nilsen, 2018). On the other hand, in a play-based
learning environment like ECE (Edwards & Birds, 2017), play should be considered
a learning opportunity.

The interviews in the present study clearly showed that pleasure is regarded as
less important than learning. The results shows that teachers regard their digital mis-
sion as important for preparing the children for school. Forsling (2021) and Nilsen
(2018) have also found prospective methods important. Forsling and Nilsen claimed
that the use of digital tools in relation to pleasure is not highlighted in the same
way as in relation to learning, democracy and working life, all parts of the forward-
looking, prospective efforts. The teachers find it important to have a clear aim with
the activities and be present as teachers. According to research, teachers’ presence
is a positive development, since this is key to the meaningful use of digital tools
(Abdullahi & Abdulganiyu, 2019; Dong, 2018; Morgan et al. 2016). The teachers
were also concerned that digital tools should not take over, but their main concern
was that the activities should be in collaboration with other children and/or staff
(see Abdullahi & Abdulganiyu, 2019; Bourbour, 2020 Jernes et al., 2010; Mangen
et al. 2019).

It should be remembered that integrating digital tools in ECE is a complex pro-
cess (Dezuanni and Knight, 2015; Edwards & Birds, 2017; Mertala, 2019), and it
takes time (Engen, 2019). However, the results show that two common tools are
used in very many ways and give us examples of triple articulation (see Courtois
et al. 2012; de Reuver et al. 2016). The tablet and the beamer are both digital arte-
facts, bearers of meaning and used in different contexts within the ECE institutions,
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and are therefore used to fulfil many aims. The various uses of these two artefacts
could be a reason why the domestication process is so well developed.

The teachers in this study highlighted the importance of promoting the children’s
critical thinking skills, something not found explicitly in earlier research — or at least
not explicitly for children in ECE — even if several researchers have touched upon
the subject in connection with democracy (Chukwuere, 2017; Enochsson & Rib-
aeus, 2020; Lindahl & Folkesson, 2012). In this study, teachers are seen as regarding
critical thinking as part of their mission in ensuring ‘adequate digital competence’,
and this topic was not further discussed by the interviewees.

6.2 Aspects affecting teachers’ integration of digital tools

The results show that professional training is important in developing teachers’
understanding so that it contributes to the domestication of digital tools in ECE.
Those who had the most relevant and thorough knowledge within the area had also
domesticated the tools to a greater extent. These results are well in line with earlier
research pointing at education and training as important aspects in relation to digital
technology in ECE (Artemieva et al. 2020; Dong, 2018; Magen-Nagar & Firstater,
2019; Plowman & McPake, 2013), and also for changing teaching (Magen-Nagar
& Firstater, 2019). Tools that teachers have received training in are domesticated
to a greater extent than other tools. Tools that have come with the most training are
administrative tools (see Jernes et al. 2010; Morgan et al. 2016) and documentation
tools are found useful (see Knauf, 2020).

According to the interviewees, their own understandings or methods can lead
to not using digital tools at all, not using digital tools to their full potential, or
decreased interest from the children. Some of them claimed that they had failed to
introduce technology in a relevant way, show children how to use it or were unable
to challenge the children further in their activities. This is interesting in relation to
earlier research showing that teachers, despite positive attitudes, show a low level of
pedagogy and limited awareness of their pedagogical role in relation to children’s
use of technology (Dong, 2018). Dong’s study was conducted in China where ECE
curricula and teaching methods differ from those in a Swedish context, thus making
comparison difficult. Nevertheless, the results here show that teachers are aware of
the importance of their pedagogical role, although the pedagogy is at a low level in
some cases. It is therefore important that training not only focuses on technological
skills, but also on using digital tools pedagogically.

Here, discussions with guardians about screen time were seen as less of a prob-
lem than in earlier research (Blum-Ross & Livingstone, 2018; Forsling, 2019),
although the problem exists. This could be because most teachers in this study were
clear on using technology for educational purposes and avoiding “gaming”, which
seems to be a trigger to some guardians. As mentioned above, play is a natural part
of education in ECE (see Edwards & Birds, 2017), and teachers in ECE could ben-
efit from training, including on the specific use of digital tools in play-based learn-
ing environments.
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Training is not the only success factor, since some teachers in the study did not
have any training within the area. Instead, their personal driving force, interest
and commitment had helped them to convert technology. Several researchers have
claimed that in addition to a high level of digital competence, a personal driving
force is needed to successfully support children in developing their digital compe-
tence (Hernwall, 2016; Magen-Nagar & Firstater, 2019; Nilsen, 2018). In this study,
part of this driving force originated from colleagues through teamwork. Teachers in
Sweden work in teams and the teachers in this study thought that individuals in a
team have different competences and therefore support each other.

The variation in the conditions the teachers face is important to consider, since it
affects the success of the domestication process, which national guidelines concern-
ing digital tools in education aspires to in the long term (Chaudron, 2015; SNAE,
2018). Existing differences between individuals can increase when introducing new
technology, if some can mobilise resources and social capital more effectively than
others (Lohnes Watulak & Whitfield, 2016).

6.3 Limitations

There are of course limitations to this study. There was a small number of inter-
viewees — and municipalities — and more similar studies are needed. The general
challenge with replicating a study on contemporary technology is that both technol-
ogy and society change before this can happen. Nevertheless, there was saturation in
the answers (see Christoffersen & Johannessen, 2015). The aim of this study was to
understand the phenomenon of the domestication process of play-based education
with digital technology in ECE. Brinkmann and Kvale (2015) discuss different types
of generalisation, and from their perspective, this can be seen as naturalistic gener-
alisation, meaning a generalisation that comes from tacit knowledge made explicit,
rather than a generalisation on the basis of which predictions can be made.

Because the request was sent to principals, they may have selected those thought
to give the ‘best’ answers. The interviewees also had the interview questions in
advance, and could prepare. This may be regarded as problematic, but could also
have led to more reflective answers that better fit the purpose of the study. By ask-
ing the teachers to write diaries or self-reports the analyses could have been further
strengthened, but this will have to be done in a future study.

Only the teachers’ perspectives are represented here. ECE also involves children
and childcare workers. The focus of this study was on teachers, since they have the
pedagogical responsibility, but it would of course be interesting to study all groups
concerned.

6.4 Conclusions

This study shows that teachers make efforts to bring digital technology into ECE.
Despite a lack of continuing education, they work to bring about a change both
within themselves and for the children. Important factors in the successful domes-
tication of digital tools in ECE include hands-on as well as pedagogical digital
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competence in combination with personal drive and professional learning and devel-
opment. Domestication theory has been very useful when analysing teachers’ under-
standings and experiences of the digitisation of ECE, and also as a theoretical frame-
work for visualising changes when it comes to the uses of and approaches to digital
technology. It is possible to distinguish the incorporation phase, where teachers use
digital technology and see it as a useful tool, from the conversion phase, where the
process has developed further, forms part of one’s identity, and individuals and tech-
nology interact in a natural way that leads to further development.

Research within the area of play-based learning by using digital tools in ECE is
sparse, as stated by Edwards and Birds (2017). The results from the present study
can contribute important knowledge on how teachers view their digital mission in
ECE, in what ways they find the use of digital tools meaningful, and what challenges
they face when implementing new technology in their play-based educational activi-
ties. There is also a need to understand more fully how to prepare the youngest chil-
dren for a digital society in a meaningful way and within existing policy frameworks
and practical conditions (see Mertala, 2019), and therefore this area must be studied
further. From an organisational perspective, these results can be used to plan in-ser-
vice training, while also increasing individual and group knowledge and providing
inspiration to teachers in developing their work with digital tools.
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