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Abstract 

This PhD study is a contribution to the contemporary debate on the 
educational uses of digital technology with young children in early 
childhood education and care (ECEC) institutions. For young children 
growing up in the 21st century, digital technology is intertwined in their 
everyday lives. Nevertheless, children’s use of digital technology in 
ECEC is still limited, especially with regards to creative use of 
technology. Several researchers call for more empirical studies of young 
children’s creation with digital technology.  

In this study, digital technology is emphasised as a tool to create, by 
which the children and the teachers are the creators of their own products 
to be shared with others. The purpose is to contribute with research-based 
knowledge of children’s and teachers’ collaborative, technology-
mediated story creation processes. The overall research question is as 
follows: What emerges when kindergarten teachers involve groups of 
children (age 4-5 years) in technology-mediated story creation 
processes? The study has a qualitative multiple-case study approach with 
two cases, focusing on observable contemporary events. In both cases, 
six children and one kindergarten teacher have created a multimodal 
digital story together: an e-book and an animated movie. The empirical 
material consists of video-recorded field-observations of the process, 
interviews with the participants and the final products.  

The research question is operationalised into three sub-questions that 
address the overall question from three perspectives: the participants, the 
creation processes, and the final products. In Article I, the technology-
mediated creation process is explored, which can be described as a 
complex interplay of traditional non-digital activities and new digital 
activities. For the children, to record sound and to share were found to 
be the most important. In Article II, the teachers’ pedagogical strategies 
during the creation process with the children is emphasised. The three 
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most frequently used pedagogical strategies were inviting to dialogue, 
explaining the practical, and instructing for results. In Article III, the 
animated movie is explored in-depth through a focus on how different 
modalities and literacy devices contribute to the development of the 
story. The importance of including the process, the product, the literacy 
devices, and all of the modalities in the analysis is highlighted, as well 
as the importance of being open for the magic during young children’s 
creation processes.  

Through the analysis of the three articles, four new themes have arisen: 
emerging possibilities due to digital technology; creators in a creative 
process; an interplay of multiple knowledge areas; and the process is not 
enough. In the discussion I argue that a technology-mediated story 
creation process with a group of kindergarten children and a teacher can 
be interpreted as a collaborative creative process. A synergy of ideas 
arises through the collaborative co-construction process. Each single part 
of the creative process may not be viewed as being inherently creative; 
however, the fusion of these parts into a final multimodal digital story 
makes it an example of the creative use of digital technology. The 
children and teachers collaborate and create a product that is new, 
original and meaningful for them. The process is vital; however, the 
process itself is not enough—the product also matters—especially for 
the children.  

Teachers’ capacity and knowledge of how to integrate technology and 
pedagogy with other relevant knowledge areas such as creativity and 
creative processes are crucial when using digital technology with 
children in ECEC. The final products may seem complicated to create; 
however, it is easier than it seems. The study contributes with research-
based knowledge of creative use of digital technology with groups of 
young children, important for the ECEC field and kindergarten teacher 
education. 
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Sammendrag (in Norwegian) 

PhD-studien er et kunnskapsbidrag til samtidens debatt om barns bruk 
av digital teknologi i barnehagen. For barn som vokser opp i det 21. 
århundret er teknologi en integrert del av deres hverdagsliv. På tross av 
dette er barns bruk av digital teknologi i barnehagen begrenset, særlig i 
forhold til skapende aktiviteter. Flere forskere peker på et behov for flere 
studier om barnehagebarns kreative og skapende bruk av digital 
teknologi. 

For meg er digital teknologi et kreativt og skapende verktøy som barn og 
barnehageansatte sammen kan benytte for å skape produkter som kan 
deles med andre. Formålet med studien er å bidra med kunnskap om 
ulike sider ved kreativ bruk av teknologi som en gruppeaktivitet med 
barnehagebarn. Hovedproblemstillingen er: Hva trer fram når 
barnehagelærere involverer barnehagebarn (4-5-åringer) i skapende 
samarbeidsprosesser med digital teknologi? Studien er en kvalitativ 
casestudie med to caser som fokuserer på pågående prosesser. I begge 
casene skaper en gruppe barnehagebarn og en barnehagelærer 
multimodale digitale fortellinger sammen: en e-bok og en 
animasjonsfilm. Datamaterialet består av feltobservasjoner av prosessen, 
intervju med deltakerne og de ferdige produktene. 

Hovedproblemstillingen er operasjonalisert i tre forskningsspørsmål som 
utforsker problemstillingen fra tre ulike perspektiver: deltakerne, den 
skapende prosessen og produktene. I den første artikkelen utforskes den 
skapende prosessen, som kan beskrives som en kompleks prosess 
bestående av tradisjonelle ikke-digitale aktiviteter og nye digitale 
aktiviteter. For barna var det viktigst å ta opp lyd og å dele den ferdige 
fortellingen. Den andre artikkelen har fokus på barnehagelærernes 
pedagogiske strategier i den skapende prosessen. De tre mest brukte 
strategiene er å invitere til dialog, å forklare det praktiske og å instruere 
for resultat. I den tredje artikkelen utforskes utviklingen av 
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animasjonsfilmen. Viktigheten av å inkludere både prosessen, produktet, 
de litterære virkemidlene og alle modalitetene i analysen trekkes fram 
som et sentralt funn samt viktigheten av å ha et åpent sinn overfor magien 
i barns skapende prosesser.  

Gjennom analysen av de tre artiklene trer fire nye tema fram: nye 
muligheter med digital teknologi; skapere i en kreativ prosess; 
interaksjon mellom flere kunnskapsområder; og prosessen er ikke nok. I 
diskusjonen argumenterer jeg for at en samarbeidsprosess der en gruppe 
barnehagebarn og en barnehagelærer bruker digital teknologi for å skape 
kan forstås som en kreativ samarbeidsprosess. En synergi av ideer stiger 
fram gjennom samarbeidet i den skapende prosessen. Hver enkelt del av 
den kreative prosessen blir kanskje ikke sett på som kreativ, men 
fusjonen av alle enkelt elementene til en multimodal digital fortelling 
gjør den til et eksempel på kreativ bruk av digital teknologi. Barna og 
barnehagelæreren samarbeider og skaper et produkt som er nytt og 
meningsfullt for dem. Prosessen er viktig, men prosessen i seg selv er 
ikke nok – produktet er også viktig – særlig for barna. 

Barnehagelærernes kunnskap om og evne til å integrere teknologi og 
pedagogikk med andre relevante kunnskapsområder, for eksempel 
kreativitet og skapende prosesser, er sentralt ved bruk av digital 
teknologi sammen med barnehagebarn. Det kan virke komplisert og 
vanskelig å lage en multimodal digital fortelling, men det er lettere enn 
det ser ut. Studien bidrar med kunnskap om ulike sider vedrørende 
kreativ og skapende bruk av teknologi sammen med grupper av 
barnehagebarn, sentralt for både praksisfeltet og barnehagelærer-
utdanningen. 
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Prologue 

A group of 5-6-year-olds are composing the narrative for 
an animation movie. The main characters are a shark and 
a small fish. “What is the shark going to do?” I ask. “Eat 
the small fish!” one of the children says. I write the idea 
on a piece of paper and ask a new question: “What will 
happen then?” “The shark will start coughing and cough 
up a skeleton”, another child says, and continues, “When 
my cat eats fish, he always coughs up the skeleton 
afterwards!”  

I have worked for more than 20 years as a kindergarten teacher and have 
made many digital animation movies in collaboration with children. 
Thus, I still remember the above-described event, which was from one 
of the first animated movies I made with the children, as if it were 
yesterday. The children had many ideas that they wanted to include in 
the movie; however, they also expressed that they did not know how to 
do it. “Do you know what?” I said. “When we make animation movies, 
everything is possible because we can use something called film tricks”.  

It is quite magical—for both children and teachers—to watch a clay-
shark eat a small clay-fish and then cough up a skeleton or hear a 5-year-
old explain to his older brother, “I have made this!” with excitement in 
his voice. Experiences such as this have motivated me to keep on 
exploring and learn more about creative use of digital technology and 
young children’s multimodal digital stories. These experiences 
motivated me to engage in this PhD research and to contribute with 
research-based knowledge addressing these central aspects of 
contemporary culture. 
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1 Introduction 

This PhD study is a contribution to the contemporary debate on the 
educational uses of digital technology with young children in early 
childhood education and care (ECEC) institutions. On the one hand, 
children are viewed as consumers and users of digital technology and the 
technology is considered equivalent to screen-time and entertainment 
(e.g., Dahle et al., 2020). On the other hand, children are viewed as 
creators and producers of technology-mediated products that they can 
share with an audience (e.g., Letnes, 2014; Rowsell & Harwood, 2015; 
Sakr et al., 2018; Sefton-Green & Reiss, 1999). In this study, I emphasise 
digital technology as a tool to create, by which the children and the 
teachers are the creators and producers of their own products to be shared 
with others. As creators and producers, the children can experience 
various ways of using digital technology—such that they are not merely 
consumers of content created by others (Kucirkova, 2017b; Rowsell & 
Harwood, 2015; Sefton-Green & Reiss, 1999).  

However, even though digital technology is a central part of most 
children’s everyday lives, digital technology is “only recently emerging 
in ECEC” (OECD, 2017, p. 168). Digital technology was first integrated 
in the Norwegian Framework Plan for Kindergartens1 in 1995 (Barne- 
og familiedepartementet, 1995). In the current framework plan, teachers’ 
and children’s creative exploration and inventive use of digital 
technology is emphasised (Udir, 2017). Nevertheless, children’s use of 
digital technology in kindergarten is still limited compared to their 
everyday lives (Chaudron et al., 2018; Medietilsynet, 2018; Yelland, 
2017). Further, few teachers involve children in creation activities with 
digital technology and the most limiting factor for teachers’ use of digital 
technology in Norwegian ECEC is a lack of digital competence (Fjørtoft 

 
1 Norwegian kindergartens are pedagogical ECEC institutions for children from birth 
to age five. The Framework Plan for Kindergartens is a national regulatory framework 
for the content and tasks of kindergartens, based on the Kindergarten Act (2005).  
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et al., 2019). Knowledge of technology and pedagogy is considered a 
prerequisite for making professional judgements and critical reflections 
regarding the use of digital technology with children in ECEC (e.g., 
Gibbons, 2010; Jernes, 2013; Jernes et al., 2010; Plowman et al., 2010; 
Selwyn, 2010; Stephen & Edwards, 2018). To be able to make sound 
judgements, we need knowledge, which I hope this PhD will contribute 
with. 

1.1 Research questions and contribution  
In this PhD study, I explore groups of children (age 4-5 years) and 
teachers in two Norwegian kindergartens creating multimodal digital 
stories together. The purpose is to contribute with research-based 
knowledge of digital technology used in a creation process with young 
children by focusing on in situ processes and what is actually taking 
place. More specifically, my aim is to contribute to the knowledge 
regarding children’s and teachers’ collaborative, technology-mediated 
story creation processes in ECEC and the final products.  

I am interested in how the multimodal digital stories are created and how 
the teachers involve groups of children in the creation process—from the 
first idea to the final product. I consider children’s participation in the 
technology-mediated story creation processes as valuable opportunities 
for the children to gain first-hand experiences with creative and inventive 
uses of technology. The overall research question is as follows: 

What emerges when kindergarten teachers involve 
groups of children (age 4-5 years) in technology-
mediated story creation processes? 

The research question is operationalised into three sub-questions that 
address the overall question from the three perspectives of the creation 
processes, the participants (teachers and children), and the final products 
(the multimodal digital stories). The three sub-questions are as follows: 
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1. What characterises the technology-mediated creation 
process when groups of young children create 
multimodal digital stories in collaboration with a 
teacher? 

2. What pedagogical strategies are in use by two 
kindergarten teachers when they create technology-
mediated stories with groups of children? 

3. In what ways do the different modalities and literacy 
devices contribute to the development of an animated 
story created by a group of children and a teacher in 
collaboration? 

An overview of the research design and the three articles is presented in 
Table 1.  

A technology-mediated story creation process can be understood as a 
creative process in which a group of people creates something together, 
using digital technology as a tool or medium, from the first inspiration 
to the finished product. In this thesis, the final product is referred to as a 
technology-mediated story or a multimodal digital story, a story 
expressed through several modalities (e.g., pictures, words, sounds) and 
presented digitally in a medium such as an e-book or an animation movie 
(e.g., Kucirkova, 2018; Marsh, 2010).  

The term digital technologies refer to digital tools and devices (e.g., 
tablets) and digital resources and media (e.g., apps). Other vital concepts 
in this thesis are collaboration, participation, creativity, literacy, 
experiences, activities, artefacts, multimodal meaning-making, and 
pedagogical strategies. They will all be introduced in due time.  
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Table 1 – Overview of the three articles 
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1.2 Children’s participation 
Children’s active participation in society is a core value in Norwegian 
ECEC institutions (kindergartens), and it is also deeply rooted in my 
ontology. Children’s right to participate and to express their views on 
matters that are important for them, as stated in the United Nations 
Convention on the Rights of the Child (UNCRC) (1989, Article 12) is 
integrated in the Norwegian Kindergarten Act (2005, § 3) and the 
framework plan (Udir, 2017).  

Children’s participation has been a central aspect during this entire 
research process and has influenced the choices I have made. In my view, 
children are active, knowledgeable and competent actors, which is in line 
with other researchers within early childhood studies (e.g., Danby, 2017; 
Kjørholt, 2012; Lunn Brownlee et al., 2017; Winger & Eide, 2015). It is 
important to me as a researcher to value and take into consideration the 
children’s wishes and meanings throughout the process and 
acknowledge their multiple perspectives and ideas. By involving the 
children of this study in a technology-mediated story creation process 
where they create a multimodal digital story in collaboration with a 
teacher, they are given opportunities to experience that their thoughts and 
ideas are important (Somers, 1994; UN, 1989).  

The collaborations and interactions among the children, teachers and me 
as a researcher are of great importance in the development and 
construction of the empirical knowledge of this study. From my 
perspective, knowledge develops and expands through social 
construction or an active meaning-making process in collaboration with 
others, in line with socio-constructivism (e.g., Dysthe, 2001; Selwyn, 
2011; Säljö, 2016). However, children’s learning is not the focus of this 
study—instead, I focus on what the children actually do, as creators and 
meaning-makers, in collaboration with the teacher.  
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1.3 Thesis structure 
The thesis consists of two parts: the “kappe” [the synopsis] (Part 1) and 
the three articles (Part 2).  

In this first chapter, I have presented the study’s purpose, research 
questions, contribution, and central concepts. 

In Chapter 2, an overview of the Norwegian kindergarten context is 
provided first, followed by an elaboration on digital technology, 
creativity and literacy. This chapter also presents a synthesis of the 
relevant previous research in the field to situate my thesis nationally and 
internationally.  

In the third chapter, my theoretical foundation based on socio-
constructivism is presented and central themes related to the co-
construction process are explored. 

In the fourth chapter, the methodology and methods are presented and 
discussed including a description of the cases, the multimodal digital 
stories that were created, and ethical considerations.  

Chapter 5 provides a summary of the main results of the three articles, 
followed by Chapter 6, in which four central themes that emerged based 
on the analysis of the results are explored and discussed: emerging 
possibilities due to digital technology; creators in a creative process; an 
interplay of multiple knowledge areas; and the process is not enough.  

Finally, in Chapter 7, I present my reflections on the study’s process and 
limitations, implications for practice and policy, and suggestions for 
further research.  

Part 2 consists of the three articles. 
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2 Background and relevant research 

In this chapter, I will first provide an overview of the Norwegian 
kindergarten context followed by an elaboration on three core aspects in 
contemporary cultures, digital technology, creativity and literacy. Then, 
I will present the relevant previous research on multimodal digital stories 
in ECEC to situate my thesis within the field, nationally and 
internationally.  

2.1 Norwegian kindergartens 
Norwegian kindergartens are pedagogical ECEC institutions for children 
from birth to age five, based on socio-cultural perspectives and 
characterised by a child-centred pedagogy (Udir, 2017)2. A holistic 
approach to children’s development, the intrinsic value of childhood, 
children’s active participation in society, group activity, and democracy 
are core values in Norwegian kindergartens (pp. 7-8). In OECD’s Early 
Childhood Education and Care Policy Review of Norway “the holistic 
understanding of education, giving well-being and socio-emotional 
development a special place” is emphasised (Engel et al., 2015, p. 62). 

The Norwegian framework plan emphasises how staff can support and 
promote children’s development and learning through everyday 
activities and group experiences (Udir, 2017). Learning is understood as 
something that happens in everyday situations, through communication, 
interactions, and play. “Care, formative development, play, learning, 
social skills and communication and language processes shall be seen in 
context, and together they shall contribute to the children’s all-round 
development”, according to the framework plan (p. 19). Children’s 

 
2 In 2019, 92.2% of all children aged 1-5 years attended kindergarten according to 
Statistics Norway: https://www.ssb.no/en/utdanning/statistikker/barnehager (retrieved 
13 March 2020). Kindergartens are considered an important part of the Norwegian 
educational system (Kunnskapsdepartementet, 2008). Children in Norway start in 
compulsory school at the age of six. 
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interests and previous experiences are understood as a foundation for 
planned activities and new experiences, for example, when integrating 
children’s play and everyday activities with the various learning areas3 
(Udir, 2017). However, according Børhaug et al. (2018, pp. 132-133), 
there is a lack of research-based knowledge on how teachers and children 
in Norwegian kindergartens immerse themselves in content where 
learning areas work together and complement each other. From my 
perspective, child-centred theme- and project-based activities are 
methods in which children’s participation can be combined and 
integrated with the learning areas and other themes relevant in today’s 
society (Undheim, 2015b), in line with Dewey (1902, 1963). 

2.2 Contemporary cultures  
At the beginning of the 21st century, most young children grow up in 
societies with broad access to various digital technologies in their 
everyday lives (Chaudron et al., 2018; Medietilsynet, 2018; Yelland, 
2017). Norway is, for example, the European country with the highest 
number of young children with access to the Internet through handheld 
technology (Letnes et al., 2016, p. 7). In 2018, 77% of children in 
Norway aged 1-4 years and 92% of children aged 5-8 years had access 
to tablets at home (Medietilsynet, 2018, p. 15). Consequently, digital 
technology is neither new nor novel; however, it is embedded in young 
children’s everyday lives (Letnes et al., 2016; Medietilsynet, 2018). As 
far as these children know, digital technology, such as tablets or smart 
phones, has always been there; “Technology, as was once said, is not 
technology if it happened before you were born” (Robinson, 2011, p. 76).  

 
3 The learning areas are “topics of interest and intrinsic value to children of kindergarten 
age” (Udir, 2017, p. 47). They are as follows: i) communication, language and text; ii) 
body, movement, food and health; iii) art, culture and creativity; iv) nature, 
environment and technology; v) quantities, spaces and shapes; vi) ethics, religion and 
philosophy; and vii) local community and society. 
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With the increasing use of digital technology in society, it is important 
to critically examine and reconsider the ways in which we use and 
engage with technology (Yelland, 2017, p. 57). Young children mostly 
use tablets as entertainment such as playing games and watching videos 
and TV4 (Letnes et al., 2016, p. 4); thus, they are mostly consumers of 
content created by others. By integrating digital technology in the 
pedagogical practice in ECEC, the children can experience new ways of 
using digital technology, for example, as creators and producers of 
products that they can share with an audience (Fjørtoft et al., 2019; 
Kucirkova, 2017b; Rowsell & Harwood, 2015; Sefton-Green & Reiss, 
1999). Creative use of digital technology is considered a central aspect 
of 21st century competences (Yelland, 2017). 

The idea of 21st century competences is a central term related to key 
competences and core aspects in contemporary cultures and international 
frameworks (Erstad & Voogt, 2018; Voogt & Roblin, 2012; Yelland, 
2017). “Collaboration, communication, ICT literacy, and social and/or 
cultural competencies including citizenship, as well as creativity, critical 
thinking, and problem-solving” are examples of 21st century 
competences (Erstad & Voogt, 2018, p. 26). These are also closely 
related to the core values in Norwegian kindergartens (Udir, 2017). None 
of the 21st century competences are new; however, due to a rapidly 
changing society and the technological impact on society, they are 
regarded as important future competences. In ECEC, a future perspective 
focusing on school and society is often seen in contrast to a child-centred 
“here and now” perspective (Berge, 2012). However, these 
perspectives—the “here and now” and the future—can be combined 
through the perspective of lifelong learning (Berge, 2012). Further, I 
consider the 21st century competences to be important “here and now” 
experiences for children, embedded in their everyday experiences both 

 
4 YouTube and NRK Super are the most popular websites and apps among children 
aged 1-8 years (Medietilsynet, 2018, p. 39). NRK Super is NRK's (Norwegian 
Broadcasting Corporation) offering for children aged 2-12 years with a TV channel, a 
radio channel, a website (https://nrksuper.no/) and an app with program archives.  
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at home and in kindergarten—as well as important in the context of a 
future perspective.  

2.3 Digital technology in ECEC 
Digital competence is defined as a core 21st century competence—
important in itself and as a broader competence to be embedded within 
the others (e.g., Erstad & Voogt, 2018; Voogt & Roblin, 2012). In the 
Norwegian framework plan, children’s exploration, play, learning, and 
creation with digital technology are highlighted: “Staff shall explore the 
creative and inventive use of digital tools together with the children” 
(Udir, 2017, p. 45). This approach is in line with OECD and UNESCO; 
OECD focuses on digital technology as “a learning tool to improve 
learning processes” (OECD, 2017, p. 283), while UNESCO highlights 
digital technology in relation to creativity, curiosity, exploration, 
sharing, and problem solving (Kalas, 2010; OECD, 2012, p. 87). This 
study places a strong emphasis on the pedagogical and creative aspects 
of the teachers’ use of digital technology with the children, in line with 
the Norwegian framework plan (Udir, 2017). 

Knowledge of technology and pedagogy is emphasised as a prerequisite 
for making professional judgements and critical reflections regarding the 
use of digital technology with children in ECEC by several researchers 
within the field (e.g., Gibbons, 2010; Jernes, 2013; Jernes et al., 2010; 
Plowman et al., 2010; Selwyn, 2010; Stephen & Edwards, 2018). 
Further, teachers’ sound digital judgement and ethical understanding of 
digital media are also highlighted in the framework plan (Udir, 2017). 
Similarly, according to Gibbons (2010, p. 5), “How we use them [digital 
technologies], why we use them, and what happens when we use them” 
are central aspects to critically consider. This issue can be understood in 
terms of Selwyn’s (2010) “state-of-the-actual”. According to Selwyn, it 
is important to focus on “what is actually taking place when a digital 
technology meets an educational setting” (Selwyn, 2010, p. 70).  
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The research in ECEC has shown the importance of appropriately 
embedding technology in pedagogical practice (e.g., Fleer, 2017a; 
Jernes, 2013; Jernes et al., 2010; Letnes, 2014; Plowman & Stephen, 
2007; Undheim & Vangsnes, 2017). According to Jernes et al. (2010), 
the way in which teachers combine technology and pedagogy is crucial 
in terms of whether technology should be introduced. To emphasise the 
professional aspect of teachers’ digital competence and digital 
technology as an integrated part of pedagogical practice in educational 
contexts, the term professional digital competence5 is taken into account 
(Alvestad & Jernes, 2014; Børhaug et al., 2018). Professional digital 
competence is “knowledge about ICT and digital tools related more 
clearly to children’s cultural formation, bildung, connected to the 
content, the strategies (working design) as well as values related to the 
society of tomorrow” (Alvestad & Jernes, 2014, p. 7). However, in two 
recent national studies, practitioners in Norwegian kindergartens were 
asked which factors they regard as most limiting in their use of digital 
technology when working with children. A lack of competence among 
practitioners with regard to how to embed digital technology into 
pedagogical practice is highlighted as the most limiting factor in both 
reports (Fagerholt et al., 2019, p. 25; Fjørtoft et al., 2019, p. 129). Similar 
findings are also reported internationally (Blackwell et al., 2014; Marsh 
et al., 2017). Further, according to Fjørtoft et al. (2019), 60-65%6 of 
children in Norwegian kindergartens have never participated in 

 
5 The Norwegian term is “profesjonsfaglig digital kompetanse”. 
6 In Fjørtoft et al. (2019, p. 130), the categories of Never and More seldom than monthly 
are combined when presenting children’s use of various activities with digital 
technology. In my opinion, there is a big difference between More seldom than monthly 
and Never. I contacted the publisher of the report and asked if they had more details of 
these percentages. November 6, 2019, Sylvi Thun, one of the authors, e-mailed me a 
data file with the detailed percentages related to the following question: How often do 
children in your group participate in these activities with digital technology? Creating 
movies/animations: Weekly 0.2% – Monthly 3.4% – More seldom than monthly 27.3% 
– Never 64.7% – Not answered 4.3%. Creating digital stories or digital books: Weekly 
0.9% – Monthly 5.0% – More seldom than monthly 29.4% – Never 59.9% – Not 
answered 4.8%. Reading digital books: Daily 0.9% – Weekly 7.7% – Monthly 13.2% 
– More seldom than monthly 24.6% – Never 50.3% – Not answered 3.2%. 
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technology-mediated creation processes, such as creating movies/ 
animations, digital stories or digital books.  

In this study, I explore technology-mediated story creation processes in 
kindergartens by focusing on in situ processes and what is actually taking 
place. I consider children’s participation in the technology-mediated 
story creation processes as valuable opportunities for children to gain 
first-hand experiences with creative and inventive uses of technology.  

2.4 Creativity 
Creativity is defined as a core concept in contemporary cultures (e.g., 
Erstad & Voogt, 2018; Voogt & Roblin, 2012; Yelland, 2017), used 
within a wide variety of domains and contexts. To foster creativity is 
“fundamentally important because creativity brings with it the ability to 
question, make connections, innovate, problem solve, communicate, 
collaborate and to reflect critically”, according to Marsh (2010, p. 4). A 
common definition of creativity emphasises creativity in terms of 
originality and usefulness (Robinson, 2011; Sternberg & Lubart, 1999). 
On the one hand, creativity is understood in terms of the expressions 
created by extraordinary people, often with a focus on specific domain-
related skills. On the other hand, creativity is understood in relation to 
everyday situations, for example, in terms of problem solving or 
children’s creative production (Kozbelt et al., 2010; Marsh, 2010; Moe, 
2018; Nickerson, 1999; Sakr et al., 2018).  

In creative processes, the boundaries of what we know are pushed, and 
new possibilities are explored (Robinson, 2011, p. 152). Creativity is 
closely connected to imagination, which serves as a source for 
creativity—to be able to imagine what might be (Kucirkova, 2017a; 
Robinson, 2011). Craft argues that possibility thinking is “at the heart of 
creativity” (Craft, 2011, p. 31). In possibility thinking there is a shift 
from what is to what might be, from recognition to transformation. 
“What if” questions can be used to engage children in possibility 
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thinking (Craft, 2011). With the increasing use of digital technology in 
society, creators of all ages are provided new ways to promote creativity 
and share creative practices (Marsh, 2010) including opportunities to 
generate their own content (Craft, 2011). By engaging in a technology-
mediated story creation process, children can create their own stories and 
become creators (Kucirkova, 2017b; Rowsell & Harwood, 2015; Sefton-
Green & Reiss, 1999).  

When children create their own stories, the stories are often inspired by 
popular culture; as such, the stories can be described as a form of re-
creation—a remix—of several stories (Hoel, 2013, 2016; Marsh, 2010; 
Rowsell & Harwood, 2015; Sakr et al., 2018). Further, in the creation 
process, children may draw on a combination of previous events and 
experiences or various inspirational sources as inspiration for their 
creativity; during the creation process, such events or products may be 
re-created into something new (Moe, 2018; Robinson, 2011). This 
process can be described as an iterative cycle in which children’s ideas 
generate new creations that again generate new ideas (Resnick, 2006). 
Collaborative situations such as these, in which “groups of individuals 
collectively generate a shared creative product” can be explained in 
terms of distributed creativity (Sawyer & DeZutter, 2009, p. 82). In 
distributed creativity, “one person’s idea is often transformed and 
reinterpreted by the ensuing thought process of the group” (Sawyer, 
2010, p. 371); it is thus what individuals create together that matters—
the synergy that arises from the collaboration—not each individual’s 
idea. In this process, something new and original can emerge. This 
process can be explained as collaborative emergence, which is 
characterised by unpredictable outcomes, moment-to-moment 
contingency, collaboration, and improvisation (Sawyer & DeZutter, 
2009, p. 82).  

From my perspective, a technology-mediated story creation process can 
be understood as an example of an early literacy activity in ECEC.  
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2.5 Digital literacy in ECEC 
In the 21st century, early literacy is defined as a key skill and a 
prerequisite for active participation in society (Snow, 2017). In line with 
Barton (2007), I understand literacy as embedded in social practices and 
contexts. In the Norwegian kindergarten context, communication, 
meaning-making, and language are important aspects of early literacy 
(Udir, 2017). Children’s exploration and development of “their language 
comprehension, their linguistic competence and a multitude of different 
forms of communication”, as well as being introduced for “a variety of 
fairy tales, stories, legends and forms of expression” are emphasised in 
the framework plan (pp. 47-48). However, communication and language 
are also considered important in itself—as a foundation for children’s 
all-round development. Teachers’ ability to facilitate for communication 
and language development in everyday activities is considered vital to 
foster children’s early literacy development (Udir, 2017).  

The increasing use of digital technology in the beginning of the 21st 
century has reshaped how we read, write and create texts; further, 
multimodal meaning-making is seen as a core aspect of contemporary 
literacy activities (Barton, 2007; Sefton-Green et al., 2016). In many 
countries, various digital texts such as those of digital books and 
videos/movies are well-known to children from an early age, both at 
home and in ECEC (Kucirkova, 2017b). However, the situation is 
different in Norway. On the one hand, watching videos/movies is a 
common activity also for young children in Norway, at home and in 
kindergartens (Fjørtoft et al., 2019, p. 130; Medietilsynet, 2018, pp. 34-
39). On the other hand, young children’s reading experiences and uses 
of digital books at home are unknown; further, reading activities with 
digital books in Norwegian kindergartens are not common. Less than 9% 
of the children in kindergartens have participated in reading activities 
with digital books daily or weekly, and more than 50% of the children 
have never participated in such activities (Fjørtoft et al., 2019, p. 130; 
see footnote 6).  
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In this study a picture book app is used to inspire the children in the 
technology-mediated story creation process.  

2.6 Multimodal digital stories in ECEC 
There has been an increasing number of empirical studies of young 
children (0-8-year-olds) and digital technology during the last decade. 
However, several researchers within this field call for more research 
regarding young children’s creation with digital technology (e.g., 
Burnett, 2010; Burnett & Daniels, 2016; Hsin et al., 2014; Marsh, 2010), 
children’s digital stories (Garvis, 2016) and classroom-based early 
literacy learning with digital technology (Flewitt et al., 2015).  

Drawing on the aim of this study and the call for more research, the 
thematic focus of this literature review is young children creating 
multimodal digital stories with a fiction-based storyline in ECEC.  

2.6.1 Search procedures 
This review is a synthesis of the relevant previous research in the field 
found through a combination of extensive searches in several databases 
and manually, based on informed filtering of what to include and exclude 
(see Table 2). I focus on relevance to support my study rather than 
comprehensiveness (Krumsvik & Røkenes, 2016; Maxwell, 2006). 
“Digital OR technology OR ICT” and “early childhood education OR 
preschool OR kindergarten” are terms that were included in all the 
searches. Other search terms that were used in combination with these 
were, for example, “story”, “animat*”, “multimodal”, “activity”, 
“narrate*”, and “creativity”. 

Children’s participation is essential in my study, and studies of teachers’ 
creating multimodal digital stories without children were therefore 
excluded. Other studies of various multimodal digital stories were 
excluded because they are not relevant to my study, e.g., documentation 



Background and relevant research 

16 

of play, activities, or surroundings (e.g., Heydon et al., 2017; Kervin & 
Mantei, 2016; Yamada-Rice, 2014); writing and verbal text production 
(e.g., Hopperstad & Semundseth, 2012; Ranker, 2014); or teaching about 
phenomena (e.g., Kocaman-Karoglu, 2015). Studies focusing on special 
education, language development, learning outcomes, and effect studies 
were also excluded, as well as articles without a distinct presentation of 
method(s). Next, the included studies will be presented. 

 

Table 2 – Literature search, adapted by Krumsvik and Røkenes (2016, p. 68). 
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2.6.2 Children’s multimodal digital stories  
All studies included in this literature review focus on multimodal digital 
stories with a fiction-based storyline and are created together with young 
children (age 0-8 years) in ECEC institutions. Further, in all studies the 
children are involved as active participants in the creation process. 

The multimodal digital stories that are described in the included studies 
can be divided into three types: digital stories composed of pictures and 
text; stop-motion animation movies; and videos of children (Table 3). 

 

Table 3 – Types of multimodal digital stories 
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The use of digital technology is a central aspect in technology-mediated 
story creation processes. In some of the included studies the researchers 
focus on certain aspects of the teachers’ knowledge when creating 
multimodal digital stories with children, for example, knowledge of 
digital stories (Leinonen & Sintonen, 2014; Marsh, 2006), knowledge of 
digital creation processes (Letnes, 2014), and knowledge of technology 
(Hesterman, 2011b). Further, in most of the included studies (Table 3), 
the need for teachers to support, help, inspire, ask questions, and 
motivate the children during the creation process is highlighted. 
According to Letnes (2014), the technology itself does not improve the 
pedagogical situation, but it provides new opportunities. Products 
created digitally can, for example, easily be modified any time during 
the process (Fleer, 2018; Hesterman, 2011b). Moreover, the digital story 
can be watched as many times as the creators want during the process, 
and when it is finished, it can be easily shared with others (Fleer, 2018; 
Letnes, 2014). Interestingly, in several of the included studies, the 
researchers expected the technical part to be the most challenging aspect 
for the children in creating stop-motion animation movies, for example, 
to use the software/app; however, it proved to be more difficult for the 
children to make the animation sequences (Fleer, 2017b; Marsh, 2006).  

The literature search revealed some relevant previous research upon 
which to build. However, this review shows that it is most common for 
children in ECEC to create digital stories individually or in pairs; as such, 
groups of children making multimodal digital stories together are less 
common. Further, only five of the included studies focus on the entire 
process of creating digital stories, in which both digital and non-digital 
activities are included (Fleer, 2018; Hesterman, 2011b; Leinonen & 
Sintonen, 2014; Letnes, 2014; Palaiologou & Tsampra, 2018); the other 
studies focus on parts of the process, mostly the digital activities. Only 
one study has included both the process and the product (Skantz Åberg 
et al., 2015). Moreover, several of the studies included in this literature 
review used fairy tales to inspire the children (Table 3); however, no 
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previous studies, to my knowledge, have used picture book apps and 
shared dialogue-based reading activities as inspiration for a technology-
mediated story creation process as I do in this PhD study. 

In this study I explore what emerges when teachers involve groups of 
kindergarten children in a collaborative co-construction process such as 
the technology-mediated story creation process. The entire process of 
creating multimodal digital stories—both non-digital and digital 
activities—are included, as well as the final products. 
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3 Theoretical foundation 

In all science, the researcher’s theoretical understanding creates a 
foundation upon which the research is based. My ontology and 
epistemology are deeply rooted in how I consider and understand the 
world (Bartlett & Burton, 2016). My theoretical foundation is based on 
socio-constructivism, but I also draw on elements from socio-cultural 
perspectives and social semiotic multimodal perspectives, to be able to 
explore the findings from different perspectives and to provide a rich 
picture of the findings and new ways of understanding. 

In this chapter, central themes related to a co-construction process will 
be explored, such as experience and activity, mediating artefacts, 
communication and interactions, and multimodal meaning-making. 

3.1 Co-construction process 
Informed by a socio-constructivist view of knowledge, I understand 
social phenomena such as the technology-mediated story creation 
process as experiences that are shaped and reshaped through the 
participants’ interactions with each other. I am interested in what is 
actually taking place in the collaborative co-construction process; how 
the multimodal digital stories are created and how the teachers involve 
the children in this process. Children’s learning is not the focus of this 
study; instead, I focus on what the children and teachers are doing—their 
actions—as creators and meaning-makers.  

From my perspective, knowledge develops and expands through a social 
construction or active meaning-making process in collaboration with 
others, in line with socio-constructivism (e.g., Dysthe, 2001; Selwyn, 
2011; Säljö, 2016). I understand the knowledge development process as 
an iterative and active collaborative co-construction process in which the 
participants—the children and teachers—take an active role as active 
participants in the process, as creators and meaning-makers (e.g., Kress, 
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2010; Moe, 2008; Selwyn, 2011; Säljö, 2016). The empirical knowledge 
constructed in this study is co-constructed in collaboration with the 
participants and myself as a researcher. However, the participants’ 
experiences of the process will be different from mine. Thus, I am 
interested in the children’s and the teachers’ thoughts and reflections—
their experiences—of what is taking place during the creation process. 
Drawing on socio-constructivism, an experience is not a reflection of 
reality, but the reality an individual or a group of people experience 
because they experience the world as they do (Moe, 2008, p. 85). 

3.2 Experience and activity 
In an experience there is an interaction—transaction—between the 
individual, other people, and central artefacts, which forms a situation 
(Dewey, 1963, p. 43). Furthermore, situations are the meeting points 
between individuals, between individuals and artefacts, and between 
individuals and society (Vaage, 2001, p. 145). The transaction process 
can be described as “an active, adaptive, and adjustive process” in which 
all aspects of the situation influence each other (Biesta & Burbules, 2003, 
p. 10); the transaction process is not constant but develops over time. The 
acquisition of knowledge is connected with actions through participation 
in activities and interactions with other people (Biesta, 2014; Madsen, 
2008).  

The relationship between our actions and their consequences is central 
to Dewey’s view of knowledge (Biesta & Burbules, 2003). However, 
activity alone is not enough to explain learning processes: activity has to 
be followed by reflection, according to Dewey (1963). I understand 
reflection as the connection between the active and passive parts of an 
experience. An experience is considered to be both active and passive: 
“On the active hand, experience is trying. (…) On the passive, it is 
undergoing. When we experience something we act upon it, we do 
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something with it; then we suffer or undergo the consequences” (Dewey, 
1916, p. 163).  

By taking part in the technology-mediated story creation process in this 
study, the participants interact and experience the process; thus, what 
they experience may vary from person to person, depending on their 
previous experiences. The quality of an experience “here and now” is 
important; however, at the same time, an experience is considered 
important for subsequent experiences (Dewey, 1963). A person’s world 
expands or contracts by participating in society, that is, by taking part in 
or being involved in various situations. What a person has learned and 
experienced in “one situation becomes an instrument of understanding 
and dealing effectively with the situations which follow”, according to 
Dewey (1963, p. 44). All experiences will, in one way or another, change 
a person and influence the quality of that person’s following experiences. 
The source and power of an experience lies within the specific situation 
and its interaction (Dewey, 1963). This is central in Dewey’s concept of 
experience, in which interactions and continuity are central concepts 
(Madsen, 2008; Vaage, 2001). When experiences are built upon and 
connected to previous experiences, continuity is created (Dewey, 1963; 
Moe, 2008).  

In the Norwegian kindergarten context, children’s interests and previous 
experiences are emphasised as a foundation for new experiences. 
Learning and development through play, experiences, and active 
participation in everyday activities—in collaboration with others—is 
highly valued (Børhaug et al., 2018; Udir, 2017). The framework plan 
does not have specific learning goals for the children and does not use 
the words “teach” or “educate”. Instead, it focuses on how practitioners 
can stimulate and support children’s development and promote learning 
through everyday activities, both individually and in groups (Udir, 
2017). Hence, it is important for teachers to facilitate activities based on 
children’s interests and knowledge. In doing so, teachers maintain 
continuity and provide activities that are relevant and useful for the 
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children (Dewey, 1902, 1963). Learning is described “as taking place 
best when it is problem-based and built upon the learner’s previous 
experience and knowledge” (Selwyn, 2011, p. 73), such as, for example, 
in inquiry-based learning.  

Inquiry-based learning can be seen as a spiral process that begins with 
the children’s interests and their curiosity, followed by various ways of 
exploring, experimenting, experiencing, problem-solving, analysing a 
topic in collaboration, and reflecting (Dewey, 2009). Reflection is a 
central aspect of this process, according to Dewey. At certain times 
during this process, a new understanding may be achieved; at other 
times, new thoughts and new conditions may occur, which may lead to 
new problems or topics to be explored, after which the cycle starts again 
(Dewey, 2009; Harwood, 2017). A learning process such as this involves 
construction and reconstruction (Moe, 2008, p. 91). A technology-
mediated story creation process, such as that of my study, may draw on 
elements from inquiry-based learning. Winters and Memme (2017) 
highlight the use of portable digital technologies by children, for 
example, tablets; these technologies provide possibilities for children to 
be involved in the process and participate as co-creators in projects in 
which the teachers and children explore and experience something 
together. 

For children’s learning and development, it is important that they 
experience activities that support previous learning and encourage new 
learning at a slightly higher level, which Vygotsky (1986) defined as the 
zone of proximal development (ZPD). A central aspect of the ZPD is that 
of the more competent other as a partner in the individual development 
process, which includes teachers, adults and/or peers, depending on the 
situation. In my study, both the children and teachers may serve as the 
more competent other, with the one who takes this role potentially 
varying from activity to activity. The more competent other might play 
a role in scaffolding the process (Wood et al., 1976).  
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My understanding of knowledge as being socially constructed through 
experience and collaboration with other people—through construction 
and reconstruction—is understood in terms of socio-constructivism. 
However, socially constructed knowledge can also be understood in 
terms of socio-cultural perspectives, in which distributed knowledge and 
mediating artefacts are central aspects. 

3.3 Mediating artefacts 
In socio-cultural perspectives, knowledge is understood as being 
distributed among people and the mediating artefacts of a community; 
not as being “located” within a single person (e.g., Dewey, 1916; Dysthe, 
2001; Säljö, 2016). In my study, knowledge in the technology-mediated 
story creation process can be understood as being distributed among the 
children, the teachers and the available artefacts, in the specific context. 
Drawing on Säljö (2019), I consider the digital technologies that were 
used during the technology-mediated story creation process in this study, 
the tablets and the apps, as important tools and resources in the creation 
process. Thus, the other artefacts that were used, for example, clay, 
Duplo blocks, paper, and crayons, are equally important. Artefacts are 
intentionally produced and available resources that serve “memory and 
other social functions of significance to a community”, for example, rock 
carvings, books, and digital technology such as tablets (Säljö, 2019, p. 
24). Artefacts are the physical and intellectual resources created by 
humans based on ideas and practices. By using artefacts—digital and 
non-digital—an individual’s knowledge and ability to manage complex 
tasks expands. Further, new potentials may develop and emerge from the 
communication and interactions among the participants and the artefacts 
during the process. These new and emerging ideas and products that are 
created can be understood as new artefacts; consequently, the artefacts 
change because of how we use them (Säljö, 2017, 2019).  
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3.4 Communication and interactions 
Language is the most important “cultural tool” or mediating artefact for 
people—the “tool of tools”—according to Vygotsky (see Säljö, 2016, p. 
111). Communication and interactions are central aspects in socio-
constructivism and socio-cultural perspectives (e.g., Dewey, 1916, 1963; 
Dysthe, 2001; Säljö, 2016; Vygotsky, 1986). Interactions among the 
children and the teachers is a core value in Norwegian kindergartens; this 
includes teachers’ interactions with the children as well as interactions 
among the children (peer-interactions) (Udir, 2017). Bae (2009, 2012) 
describes interactions among teachers and children in terms of narrow 
and spacious interactional patterns. According to Bae (2012), for 
children’s experience, right to participate, and opportunities to express 
thoughts and feelings, a spacious interactional pattern will give the best 
support. A spacious interactional pattern can be observed when the 
teacher is attentive and present, focusing on the children’s attention, open 
for meta-communicative signals, responsive, and tolerant (Bae, 2012). 
From my perspective, a spacious interactional pattern can be seen in 
relation to sustained shared thinking (SST). SST is the deepening of the 
means by which to effectively support children’s learning and 
development in which the interactions among the individuals are central 

SST is described as:  

an episode in which, two or more individuals “work together” 
in an intellectual way to solve a problem, clarify a concept, 
evaluate activities, extend a narrative etc. Both parties must 
contribute to the thinking and it must develop and extend 
thinking. (Sylva et al., 2004, p. 36)  

The interactions between participants are central in SST and are 
understood as essential for quality learning and children’s development 

perspective, an interaction in SST can be understood in line with 
Dewey’s (1963, p. 43) concept of transaction. Listening to the children, 
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respecting their decisions and choices, observing body-language, 
showing genuine interest, inviting children to elaborate, clarifying ideas, 
suggesting, reminding, encouraging, and asking open questions are 
central aspects within SST (Brodie, 2014, p. 65). From my perspective, 
SST may be supported through active participation in a creation process 
in which the children are given an opportunity to experience that their 
thoughts and initiative are important. However, the way in which the 
teachers engage the children in the process is crucial in considering 
whether the interaction can be interpreted as an example of SST. 

Another way to understand how teachers can actively support children 
during the technology-mediated story creation process is by drawing on 
the distal and proximal guided interaction of Plowman and Stephen 
(2007). Teachers can support children’s use of digital technology 
indirectly through distal guided interaction, for example, in the planning, 
facilitating, and providing of resources, or directly through proximal 
guided interaction by supporting and helping children through face-to-
face interactions (Plowman & Stephen, 2007, pp. 18-19). I understand 
guided interactions to be closely conne
Sylva, 2004; Sylva et al., 2004) and scaffolding (Wood et al., 1976). 

Further, to facilitate activities that support children’s learning and 
development in various ways, in situ interpretation and guidance by 
teachers are required (Dewey, 1902, p. 13), as has been demonstrated by 

Blatchford & Sylva, 2004; Sylva et al., 2004; Vygotsky, 1986; Wood et 
al., 1976). Teachers’ interpretation and guidance are vital for my study 
regarding how the teachers involve and support the children in the 
technology-mediated story creation process, in which communication 
and interaction are central aspects. 

In terms of communication and language, Dewey (1916) includes 
everything that has or adds meaning in a social context, including 
products of art and technology, not merely verbal communication. This 
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approach can be understood in terms of an expanded understanding of 
digital literacy (e.g., Barton, 2007; Sefton-Green et al., 2016) and social 
semiotics (Kress, 2010), in which multimodal meaning-making and 
communication through various expressions are core aspects. 

3.5 Multimodal meaning-making 
From my perspective, the participants in my study are meaning-makers 
and creators of multimodal digital products (Selwyn, 2011; Säljö, 2016). 
The ways in which individuals in a social context use signs, symbols, 
and various modes to create meaning and communicate—through 
several modalities based on their own interests—are central aspects of 
social semiotic multimodal perspectives (Kress, 2010; Kress & Jewitt, 
2003; Kress & van Leeuwen, 2001). Signs and symbols are socially 
produced cultural resources created with a purpose that contain the 
creators’ meaning of the work. I understand cultural and semiotic 
resources as cultural tools or artefacts (Säljö, 2017, 2019). By being 
meaningful, these cultural resources are regarded semiotic resources: “It 
is ‘the social’ which generates ‘the cultural’ and, in that, ‘the semiotic’”, 
according to Kress (2010, p. 14). Cultural or semiotic resources are never 
fixed and may have different meanings in different contexts; their 
meanings are situated, depending on the social context (Kress, 2010). 
Hence, what counts as a mode in one context or community may be very 
different in another context or community. 

Meaning can be created through a combination of various modes, 
including linguistic and non-linguistic communication systems (Kress, 
2010). During the creation process, such as the technology-mediated 
story creation process, there are many choices to make for the 
participants to create meaning and communicate a message, e.g., choice 
of modes and choice of artefacts (Kress, 2010; Kress & Jewitt, 2003; 
Kress & van Leeuwen, 2001). Different people will make different 
choices, which will influence both the process and the communicated 
message. These choices may be based on previous experiences and/or 
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practicalities, e.g., related to the artefacts and resources that are available 
in the specific context. Drawing on the idea of distributed creativity, I 
consider the synergy that arises from each individual’s contribution 
during the collaborative process to be important (Sawyer, 2010). The 
personal interests of the creators and the creators’ choices during the 
process are foregrounded in social semiotic multimodal perspectives 
(Kress, 2010; Kress & Jewitt, 2003). 

In addition to the creator’s choices, the affordances of the modes and 
artefacts may also influence the process and the communication. Various 
modes and artefacts have specific affordances, i.e., invariant 
combinations of variables and properties (Gibson, 2015, p. 126); these 
variables and properties may offer potentials or limitations, or a 
combination of both, depending on the situation and how they are used. 
Images can provide an overview, written words can highlight action 
while music can create a mood. Sometimes modes can complement and 
highlight each other, for example, written text and illustrations in a 
picture book, a narrator voice and images in a picture book app, and 
music and photographs in a digital story; other times, modalities can 
overlap and communicate the same message (Kress, 2010). However, it 
is the creators’ choices that influence how the message is communicated 
and expressed (Kress & van Leeuwen, 2001).  

3.6 Summary 
Drawing on a theoretical foundation based on socio-constructivism, this 
chapter focused on central themes related to a co-construction process, 
such as experience and activity, mediating artefacts, communication and 
interactions, and multimodal meaning-making. These themes will be 
included in the discussion in Chapter 6 to provide a foundation for my 
interpretation and understanding of the empirical material in this study. 
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4 Methodology and research design 

In this chapter, I present and discuss the methodology and methods used 
in this study including ethical considerations.  

4.1 Applied educational science 
In this PhD study, I explore what emerges when kindergarten teachers 
involve groups of children in technology-mediated story creation 
processes in ECEC. I am interested in what is actually taking place in the 
technology-mediated story creation process, how the multimodal digital 
stories are created and how the teachers involve the children in this 
process. This is related to my epistemological, ontological and 
methodological position (Bartlett & Burton, 2016; Creswell, 2013). In 
line with philosophy of social science and the research within the social 
sciences, I am concerned with questions and reflections regarding social 
phenomena (Cartwright & Montuschi, 2014; Morgan, 2014). My aim is 
to describe, explain and contribute to understanding and knowledge of a 
specific phenomenon. Both the teachers’ and the children’s points of 
view, subjective meanings and reflections during the technology-
mediated story creation process are essential; these are the central aspects 
of qualitative research (Bryman, 1984; Creswell, 2013; Silverman, 
2011).  

My understanding of “emerging” implies “emerging from acting 
together”. The focus is on that which emerges from the collaboration and 
active co-construction among the participants—the actors. With an 
ontology and epistemology grounded in socio-constructivism, I value the 
empirical knowledge co-constructed in collaboration with the 
participants and myself as a researcher; this can be understood as a 
concrete and practical context-dependent knowledge (Alvesson & 
Sköldberg, 2018; Creswell, 2013). I have therefore chosen a qualitative 
multiple-case study design with two cases with a focus on observable 
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contemporary in situ events holistically and in-depth (Creswell, 2013; 
Yin, 2014). 

4.2 Hermeneutical interpretation process  
Inspired by hermeneutics, I consider the interpretative perspective to be 
a valuable methodological approach. All interpretations are based on a 
researcher’s preunderstanding and subjective experiences of past events, 
according to Alvesson and Sköldberg (2018) and Gadamer (2013). My 
preunderstanding is informed by my previous experience as a 
kindergarten teacher, previous experience using digital technology with 
children, and previous experience creating multimodal digital stories. By 
drawing on my preunderstanding, a new understanding—a new 
horizon—and ensuing interpretations have emerged through active and 
iterative dialogue with the participants, the empirical material, the 
previous research, theory, and discussions with colleagues and other 
researchers. This iterative and active co-construction process can be 
described as a hermeneutical interpretation process inspired by 
Gadamer’s (2013) hermeneutical circle.  

The readers of this thesis will continue this process, in which their 
preunderstanding will influence their understanding and interpretations 
of this text (Alvesson & Sköldberg, 2018; Gadamer, 2013). 

4.3 Research design 

4.3.1 Defining the cases 
Two cases are included7, each consisting of one kindergarten teacher and 
six children (aged 4-5 years), who together have created a multimodal 
digital story. The two cases focus on a particular process, the creation 
process, within a particular context, two Norwegian kindergartens. The 

 
7 The initial plan was to include three cases, see Section 4.3.2.   
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same research protocol8 was followed in both cases, to maintain the same 
chain of evidence across the cases (Yin, 2014). Three stages are included 
in the cases: 1) preparation, 2) the creation process, and 3) after-work 
(Figure 1).  

The creation process has a predefined start and end. In both cases, the 
creation process began with a shared dialogue-based reading activity 
where the teacher invited the children into a dialogue around a picture 
book app to inspire the children (see Tønnessen & Hoel, 2019). At the 
end of the creation process, the teacher and children watched the 
products they had made. In both cases, the teacher and children spent 
nine days on the creation process, from the first shared dialogue-based 
reading activity to the completion of the project (Appendix 2). All 
activities took place in separate rooms, with only the teacher, the six 
children and me present. The kindergarten teachers were responsible for 
the activities while I participated as an observer, video-recording all the 
activities.  

 

 

 

Figure 1 – The stages of the research process 

 
8 The research protocol consists of an overview of the study (Table 1, Section 1.1); data 
construction procedures (Sections 4.3 and 4.4); and interview questions (Appendix 1). 
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The empirical knowledge constructed during the research is context-
specific. The participating teachers were asked to create a multimodal 
digital story with a group of children; thus, this study can be described 
as an external initiated case study. The empirical knowledge would not 
have been constructed without the research, which is dependent upon me 
and the participants and the interactions between us, in line with a socio-
constructivist understanding of the construction of knowledge (Alvesson 
& Sköldberg, 2018; Creswell, 2013). Thus, this research has relevance 
for other similar cases, for example, within other ECEC institutions and 
teacher education. 

4.3.2 The participants – the teachers and the children 
The teachers participating in the research were recruited among the 
participants in VEBB (Mangen et al., 2019)9. I wanted to collaborate 
with kindergarten teachers who had some prior knowledge of tablets, 
digital picture book apps, and shared dialogue-based reading with 
children in kindergarten. The first contact was made orally at a workshop 
for VEBB-participants in April 2017. Two months later, written 
information about the project was sent to all participants in VEBB (13 
teachers), which was approved by the municipality. In the information 
letter, the following four criteria for participating were listed:  

• Participating in VEBB; 
• Interested in using digital technology to create a multimodal 

digital story with children; 
• Possess some digital competence and knowledge of some 

possibilities of digital technology use; and 
• Able to spend two-three weeks on the project between 

January and March 2018. 

 
9 VEBB (“Vurderingsverktøy for e-bøker for barn”) is an intervention study in which 
researchers studied the use of picture book apps and print picture books in shared 
dialogue-based reading activities in Norwegian kindergartens: 
https://lesesenteret.uis.no/vebb/ (retrieved 20 May 2020). 
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Initially I aimed towards three teachers to participate, to provide a 
context-based in-depth exploration and analysis of the particular process 
(Creswell, 2013). By the end of September 2017, three teachers had 
volunteered to participate. However, in January 2018, one of them 
notified me that she had to withdraw from the study. At this time, the 
creation process in case 1 was already finished. Drawing on the 
intrinsically bounded nature of the cases (Merriam & Tisdell, 2016) and 
the empirical data from the first case, I considered two cases to be 
sufficient to provide the exploration and analysis that I was interested in. 
EU’s General Data Protection Regulation (GDPR) and the principle of 
data minimisation (Datatilsynet, 2018) were also taken into 
consideration in my decision. 

Both teachers are female, aged 44 and 47, with 15-20 years of experience 
as kindergarten teachers. They represent two different kindergartens. 
Both teachers considered participation in the study to be a good 
opportunity to learn more about creatively using digital technology with 
the children. The teacher in case 1 had made a few multimodal digital 
stories previously; however, the teacher in case 2 was doing it for the 
first time.  

The participating children were invited by the teachers; they were asked 
to organise a group of six children who would enjoy participating in the 
technology-mediated story creation process. Case 1 includes six children 
(two boys and four girls) between 5.2 and 5.9 years (M = 5.6 years). Case 
2 includes six children (four boys and two girls) between 4.3 and 5.6 
years (M = 5.1 years).  

4.4 The empirical material – data construction 
A wide variety of methods was used during the data construction, and 
multiple sources of empirical material were constructed during the three 
stages (Creswell, 2013; Yin, 2014), as shown in Table 4.  
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Table 4 – An overview of the empirical material 

 

 

I spent 34 hours in the field, spread over 26 days (January and February 
2018), including a visit to the kindergartens as a part of the preparations 
to talk with the children and present the research. 

4.4.1 Preparation 
To provide the teachers some technical assistance to get started, they 
were given the opportunity to attend a workshop focusing on how to 
create multimodal digital stories on tablets. Four creative free apps were 
presented: Book Creator (Red Jumper Limited, 2018), Stop Motion 
Studio (Cateater LLC, 2017), iMovie (Apple, 2018), and Garage Band 
(Apple, 2017). All three teachers participated in this workshop. A written 
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summary of the dialogue during the workshop is included in the 
empirical material. As participants in VEBB (Mangen et al., 2019), the 
teachers had also been trained in shared, dialogue-based reading 
activities with picture book apps. 

Semi-structured in-depth interviews (Kvale & Brinkmann, 2009) with 
the teachers were conducted prior to the creation process with the 
children, with a focus on the teachers’ didactical reflections on the 
creation process (Appendix 1.1).  

4.4.2 Creation process 
All activities during the creation process in both cases took place in 
separate rooms, with only the six participating children, the teacher and 
I present. The teachers were responsible for the activities, while I 
participated as an observer, video-recording all the activities. I consider 
video observation in combination with participating observation to be 
useful and important when seeking “naturally occurring situated 
interaction in contexts” (Cowan, 2014, p. 6). Video-recording is 
considered by several researchers to be a valuable method to capture 
verbal and non-verbal interactions between teachers and children in situ 
by providing a rich source of information with temporal and sequential 
records of communication and interactions (e.g., Björklund, 2010; 
Cowan, 2014; Flewitt, 2006; Haggerty, 2011; Heikkilä & Sahlström, 
2003; Luff & Heath, 2012; Nicholas, 2018). Most of the children were 
used to the camera from their participation in VEBB (Mangen et al., 
2019); none of them seemed to worry about the camera. One of the 
teachers expressed that she did think about the camera and my being 
present the first two days; however, she then “forgot” that I was there. 

All activities were video-recorded with a small hand-held digital 
camera10 with integrated microphone to capture sound. During the 

 
10 Zoom Q4n handy video recorder: https://www.zoom-na.com/ (retrieved 20 May 
2020). 
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activities in both cases, I sat close enough to capture all six children and 
the teacher as well as the conversations, body movements, and artefacts. 
The verbal communication is of good quality in all the video-recordings. 
I mostly used a stable mid-shot wide angle camera position, placed either 
on a tripod on the table or a chair, or holding it, as suggested by Luff and 
Heath (2012). I was interested in the interactions among the participants, 
the listeners as much as the speakers (Heikkilä & Sahlström, 2003). 
Sometimes I zoomed in to capture what the participants were doing on 
the tablet. Some days, I was able to capture their mimicking behaviours 
and facial expressions but not always, depending on the activity and the 
camera’s angle. However, the group activity was the main focus, not a 
detailed analysis of how they interacted. This approach influenced the 
choices I made during the data construction.  

I obtained 14 hours of video from the different activities during the 
creation process. These included creating a narrative, drawing, painting, 
creating props, building with Duplo blocks, photographing, animating, 
recording sound, editing, and producing a multimodal digital story. 
Some of the activities lasted for approximately 30 minutes while others 
lasted for approximately 75 minutes. These activities were quite different 
in the two cases (Appendix 2). 

Field notes were written every day during the data construction: short 
descriptions of what the children were doing when I arrived, of the 
different activities, what time the activities started and when they ended, 
who of the children participated, and my observations and comments 
(Clandinin & Connelly, 2000). The field notes support the video-
recordings by providing additional information about the context. 
Written notes from daily reflections with the teachers after the activities 
are also included; their spontaneous thoughts and reflections about the 
specific activity that day and plans for the following day. Both teachers 
were very eager to talk about the activities afterwards, especially in the 
beginning, and these daily reflections took approximately 5-to-10 
minutes (Appendix 1.2).  
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The empirical material also consists of the children’s drawings, 
paintings, and props made during the process, and the two final 
multimodal digital stories, The Wedding and Rapunzel.  

The Wedding is an e-book with 24 pages, which lasts for 12 minutes 
(Figure 2). It consists of pictures of children’s drawings and paintings, 
photos from the Internet, text written by hand on an iPad and by using 
the keyboard, sound-recordings of the children narrating the story and 
singing, and music. The book was created on an iPad in the Book Creator 
app (Red Jumper Limited, 2018). The book is about a rooster who gets 
married to a dream princess and their large wedding with more than 12 
thousand guests.  

 

 

Figure 2 – Illustration from the e-book The Wedding, with the written text, “The church was full, 
because there were so many guests”. 
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Rapunzel is a stop-motion animated movie with Duplo and clay figures, 
which lasts for 2 minutes (Figure 3). The movie consists of five scenes 
and approximately 250 still pictures (frames), which are edited together 
into one movie by the children and the teacher on an iPad in the Stop 
Motion Studio app (Cateater LLC, 2017). Included in the movie is also 
text written by hand on an iPad and by using the keyboard, sound-
recordings of the children narrating the story, and music; these elements 
were edited in the iMovie app (Apple, 2018). The story has clear 
references to the familiar narrative of Rapunzel who is trapped in a tower 
by her stepmother but is rescued by a prince. Several other creatures are 
also included in the new story: a troll, a monster, a lion, and a leopard, 
all of whom fell on a small rock in the woods. 

 

 

Figure 3 – Still image from the animated movie Rapunzel 
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4.4.3 After-work 
When the creation process was finished, a semi-structured in-depth 
group interview with the children was conducted in both cases, focusing 
on the children’s thoughts and reflections about the process and the 
product (Alvestad et al., 2017; Jug & Vilar, 2015) (Appendix 1.3). In 
both cases, the children, the teacher and I sat around a rectangular table, 
facing towards each other during the interview. In case 1, the children 
were engaged in playing with clay during the interview, and in case 2 
and the pilot study, the children were engaged in drawing inspired by 
Einarsdóttir (2007). The interview in the pilot study was a positive 
experience, and so was the interview in case 2. However, in case 1, it 
was very difficult to engage the children in the conversation. The 
children mostly talked about the clay, and they did so with the teacher. 
This interview took place in the same room and around the same table as 
the other activities where I had been a silent observer. Now I was leading 
the conversation, and the questions were about the process, which I had 
observed. Perhaps the children did not answer because they thought I 
already knew the answer. Perhaps I was not clear enough in 
communicating that I was interested in their thoughts and meanings. 
Perhaps they simply felt they had finished the process after they had 
showed it to their peers. I believe the answer is a combination of these 
factors. Based on these reflections, I was very clear in case 2 that the 
interview had to be in a new room, and the children were allowed to 
engage only in drawing as an activity. 

After the group interviews with the children, semi-structured in-depth 
interviews were performed individually with both teachers, focusing on 
their thoughts and reflections of the process and the product (Kvale & 
Brinkmann, 2009) (Appendix 1.4). During these interviews, they were 
asked to elaborate on various issues that they had raised during their 
previous reflections. Some months later, the teachers were invited to 
participate in a dialogue-meeting to discuss some of the preliminary 
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findings (see Jernes & Alvestad, 2017). It was important for me to 
involve the participants as co-researchers in the process.  

4.5 Analysis 
The aim of this study is to contribute to the knowledge regarding 
children’s and teachers’ collaborative, technology-mediated story 
creation processes in ECEC and the final multimodal digital stories. The 
multiple sources of empirical material (presented in Section 4.4) are used 
to provide multiple views of the creation processes through the analysis, 
and a rich description of the two cases (Creswell, 2013; Yin, 2014). 

4.5.1 Transcriptions 
I consider the transcription activity as an important and valuable part of 
the research process. All sound and video data have been transcribed by 
me (Table 4, Section 4.4), in Hyper Transcribe (Researchware, 2013), 
based on Jefferson (2004). I find it easier to access the data when it is 
transformed into written text and anonymised. In the transcriptions, I 
have focused on the content within the conversation and included verbal 
and non-verbal communication about and related to the activities during 
the creation process (Kvale & Brinkmann, 2009). How the teacher and 
the children used the different apps on the tablet, their finger movements, 
and the sounds from the tablet are also included. However, as with all 
transcriptions, they are a re-presentation of the situation (Cowan, 2014). 
Communication about whose turn to click on the tablet and 
communication about matters that I interpreted as not relevant for the 
creation process have been excluded. The transcriptions are written in 
dialect, the way in which the participants spoke; however, they do not 
focus specifically on how the words are spoken. Some words and pauses 
indicating active listening have been included when it was interpreted as 
important for the content (Kvale & Brinkmann, 2009). Extracts from the 
transcriptions were later translated into standardised English. 
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4.5.2 Coding 
I have taken an open inductive approach to the analysis, inspired by 
grounded theory (Glaser & Strauss, 1967). I am interested in what is 
actually taking place. The analysis was rigorously performed based on 
the written transcriptions in NVivo (QSR International Pty Ltd., 2018) 
and by watching the videos. To classify the empirical material, each 
incident was compared with the previous incidents, applying them to a 
previous code or a new one, in line with constant comparison analysis 
(Glaser & Strauss, 1967; Leech & Onwuegbuzie, 2008). Descriptions of 
all codes were added to codebooks to ensure consistent coding. These 
codes were refined and adjusted several times during the analysis, and 
some were grouped together into broader categories. Several of the 
incidents were coded as two or more codes indicating interconnections 
among the codes. In this way, all the multiple layers and the richness 
from the video observations were integrated through this process 
(Ritchie et al., 2003). I found it very helpful to be able to view and review 
the video-recordings as many times as needed during the analysis to 
explore the different layers of information that occurred simultaneously.  

I began by coding what the teachers and children were doing during the 
creation process, named as activities (Appendices 3 and 4). A 
combination of frequency and duration codes are used to determine how 
much time the teachers and children spent on the different activities 
during the creation process (Article I). Then, I coded the incidents where 
the teachers involved the children in the process, verbally and non-
verbally, named as pedagogical strategies (Appendix 5). Children 
communicating with each other, and dialogue about themes beyond the 
narrative or the activity, were not included. This was as a useful way to 
reduce the empirical material (Ritchie et al., 2003) and provided a frame 
within which to analyse the teachers’ pedagogical strategies further 
(Article II). The codes of activities and pedagogical strategies were also 
cross-tabulated to develop a further understanding of how the teachers 
involved the children within the different activities. Further, the narrative 
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activity from the Rapunzel case provided a frame within which to analyse 
how the animated story evolved through the creation process (Article 
III). The children’s ideas related to the narrative and the animated story 
were coded focusing on who, what the characters were doing and where, 
literary devices, and other elements mentioned by the children. To 
explore the final product, a social semiotic multimodal analysis of the 
stop-motion animated story was carried out (Article III) (Appendix 6).  

During the analysis, I have searched for internally and externally 
consistent coherent connections between the parts and the whole from 
the perspective that the parts of the empirical material and the whole are 
equally important (Alvesson & Sköldberg, 2018; Gadamer, 2013; 
Gander, 2015; Gómez, 2015). I began with the empirical material, added 
theory and returned to the empirical material, this time supported by the 
theory and continuously shifting between the whole and the parts.  

4.6 Researcher role 
Prior to conducting this PhD study, I had worked as a kindergarten 
teacher for 22 years; hence, I know the field very well. During those 
years, I created many multimodal digital stories with kindergarten 
children. That experience can be an advantage because I know the 
kindergarten field and I am used to working with children in this age 
group (NESH, 2016). However, it can also be a disadvantage because I 
might take certain aspects for granted and/or judge the teachers’ choices 
and/or decisions compared with how I would approach this type of 
project. It has therefore been important for me to remain conscious of my 
role as a researcher, be sensitive and flexible and show the participants 
respect, by being a reflexive researcher, as noted by Guillemin and 
Gillam (2004). This is one reason why I chose to be an observer and use 
video observations instead of, for example, engaging in action-based 
research, where I would be more active and involved during the 
activities. These choices are based on my reflections connected to my 
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epistemological, ontological and methodological position (Alvesson & 
Sköldberg, 2018; Creswell, 2013), see Section 4.1.  

During the data construction, the teachers and the children created 
multimodal digital stories while I was present in the same room and 
observing the activities. However, even though I was an observer and not 
an active participant during the creation processes, the children clearly 
saw me as a participant, according to one of the teachers in an interview 
after the creation process (Extract 1): 

Extract 1: Interview with a kindergarten teacher 

What I think is fascinating is that—even though you have 
only been sitting on a chair in the room and video-
recording the activity—for the children, you are included 
just as much as everybody else. According to the children, 
you have participated in the making of this digital book 
just as much as I have. The children told me, “Marianne 
has also participated”. “Well, she sat on her chair and 
video-recorded everything. She didn’t do much on the 
book, or has she?” I asked them. “No, but she was there 
all the time”, the children answered.  

Extract 1 is an example of how I as a researcher influence the situation 
and indirectly play an important part in the process. During the whole 
project, which lasted for 2 ½ weeks, I sat on a chair in the same room as 
the children and teacher, video-recording the activities. However, the 
group only “worked” on the project when I was present; thus, I believe 
that is the main reason why the children so strongly perceived me as a 
participant: the creation process occurred because of the research project. 
Some days I spent nearly 2 hours in the kindergarten; other days I spent 
only 45 minutes, depending on the activity and the participants as well 
as the kindergarten’s other plans and activities. 

The empirical knowledge constructed through the research is closely 
connected with the context and the specific group whereby I as a 
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researcher also influence the situation, which is in line with Alvesson 
and Sköldberg (2018). By being present during the creation process, I 
have experienced proximity to the researched activity and even 
experienced the activity that I am researching. To provide a distance to 
the activity, I have written field notes of what I saw and experienced and 
reflected on the content and of myself as a researcher, as suggested by 
Clandinin and Connelly (2000). This interplay among proximity and 
distance to the researched activity proved to be valuable during the data 
construction and the analysis. In line with being a reflexive researcher, I 
have reflected upon and taken my preunderstanding and subjective 
experiences into account throughout the entire research process to make 
the research transparent, which includes the clarification of values and 
attitudes (Alvesson & Sköldberg, 2018; Guillemin & Gillam, 2004; 
NESH, 2016). According to Flyvbjerg (2007), some researchers question 
the idea of researcher bias when conducting a qualitative case study by 
indicating the tendency to confirm the researcher’s preconceived 
notions. These are central philosophical questions upon which I have 
reflected and taken into account when analysing the empirical material. 
To clarify which is based on my own experience, my interpretation, and 
the participants’ statements, I have described the theoretical lenses I have 
used in the analysis (Alvesson & Sköldberg, 2018; Creswell, 2013; 
NESH, 2016).  

When conducting research, there is always a possibility that the 
participants will feel criticised, misunderstood, misrepresented, exposed 
or stigmatised (Alver & Øyen, 2007). There is also, according to Allmark 
et al. (2009), a risk of focusing on the most sensational elements among 
the findings when disseminating the research afterwards. Such effects of 
participating in research can be counterproductive. To validate the 
preliminary findings, the teachers were invited to participate in a 
dialogue-meeting where some preliminary thoughts and reflections of 
the analysis were discussed: the creation process, the teachers’ verbal 
and non-verbal communication and their different ways of involving the 
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children during the process (see Jernes & Alvestad, 2017). The 
preliminary analysis was confirmed by the teachers. 

In line with other researchers in early childhood studies, I consider 
children to be competent and important actors (e.g., Danby, 2017; 
Kjørholt, 2012; Lunn Brownlee et al., 2017; Winger & Eide, 2015). I 
value the children’s participation and contribution, in line with the 
Norwegian Kindergarten Act (2005, § 3) and UNCRC (1989). I consider 
storytelling and the process of creating multimodal digital stories to be 
reliable methods when children are included as participants in the 
research. However, the method itself does not give the children the 
possibility of contribute and participate; what is important is how the 
researcher uses the method and involves the children (Ennew et al., 
2009). I hope the children felt that their thoughts and meanings were 
appreciated and valued by the teachers and by me during the data 
construction and afterwards. In this PhD study, the participating teachers 
were asked to create a multimodal digital story with the participating 
children. Consequently, the teachers had a large impact on the children’s 
participation in the process. 

4.7 Ethical considerations 
The study was approved by the Norwegian Centre for Research Data 
(NSD) (Appendix 7), the kindergarten principals and the municipality. 
Ethical guidelines, as stated by NESH (2016), have been taken into 
account and followed during the entire research process. The 
participants’ confidentiality is ensured by anonymising their names and 
other identifiers.  

4.7.1 Freely and informed consent 
It has been important for me to ensure that the participants understand 
why I wanted them to participate and what I wanted them to do, 
especially because I deal with personal information such as video-
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recordings of children and teachers. Trust, loyalty and confidentiality 
have been essential in the interactions between me as the researcher and 
the participants during the entire research project. All the participants 
were informed about the research, the intended use of the research, and 
possible consequences, in line with NESH (2016) (Appendix 8); this 
includes the children’s parents. 

I spoke with the teachers several times before and during the process, 
answering questions about different aspects regarding the research. They 
were informed about what I wanted them to do, the type of data that I 
was collecting, and their right to say “no”.  

To ensure that the children understood the purpose of the study, I visited 
both groups prior to the research process and spoke with the children 
about the research. It was important for me to let the children know that 
they had a voice and say regarding their participation. I let them know 
why I wanted them to participate, what I wanted them to do and that they 
had a right to say “no”, at any time. Then, I showed them a consent form 
(inspired by Danby & Farrell, 2005), explained what it meant, and talked 
about it with them (Appendix 8.3). Afterwards, I asked the children to 
repeat what we had talked about to determine what they could remember 
as suggested by Alderson (2005). The children’s explanations gave me 
an opportunity to see and hear what they had understood about the 
project. They talked mostly about the video-recordings, which they were 
used to from VEBB (Mangen et al., 2019), that we should not include 
their names and that they could say “no” to participating at any time. 
Then, they signed the consent form. At the end, we spoke about the next 
day, when I would come back and the research project would begin. 

During the research process, the children’s consents were re-affirmed, 
which is described as continuous consent by Danby and Farrell (2004). I 
found this approach to be a good way to ensure the children’s protection 
and active participation on their own terms. Each day, I clearly expressed 
when I began the video-recorder, which gave the children an opportunity 
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to leave if they wanted to. Several times during the research process, I 
heard the children say, “I don’t have to participate if I don’t want to”. 
Before the research project began, I was slightly worried that too much 
focus on the consent could take the children’s focus away from the actual 
activity; however, this did not happen. Some days, some of the children 
chose not to participate, mostly because they were engaged in play with 
other children and wanted to continue with that. The teacher and 
kindergarten staff knew that this was ok; they knew that I did not want 
them to pursue the children to join the activity without their wanting to. 

4.7.2 Video observations 
The use of video observation in research with children raises some 
ethical considerations of which researchers should be especially aware. 
Children are understood as vulnerable and “particularly entitled to 
protection” (NESH, 2016, p. 20), and “the best interests of the child shall 
be a primary consideration” in all research (UN, 1989, Article 3). These 
are important principles for researchers, and it is my responsibility as a 
researcher to protect and safeguard the children’s interests throughout 
the entire research process. The video-recordings contain private 
information about the teachers and the children. Although all participants 
gave their consent, it is my responsibility to show an ethical 
consciousness during the process. There is always a possibility that 
events might occur while recording that could jeopardise the children’s 
or teachers’ privacy, integrity or confidentiality. Guillemin and Gillam 
describe such events as “ethically important moments” when the 
researcher must decide what to do in the situation (2004, pp. 264-265). 
One solution might be to turn off the recorder or to delete the clip 
afterwards, which is about respecting human dignity and maintaining the 
participants’ privacy (NESH, 2016). In case 1, I had to edit some of the 
recordings because children playing outside were captured through the 
window. Throughout the entire research process, the empirical material 
has been treated with confidentiality and stored safely to protect the 
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participants’ privacy, which is especially important because children are 
involved (NESH, 2016; Personopplysningsloven, 2018). 

4.8 Validity and reliability 
The study is an in-depth exploration of how two teachers involve groups 
of children in technology-mediated story creation processes in ECEC. It 
is a multiple case study with a replication design (Yin, 2014). The same 
research protocol was followed throughout both cases including a pilot 
study. This pilot study was conducted prior to the main data construction 
to ensure the quality of the study and strengthen the study’s validity and 
reliability (Yin, 2014).  

The pilot study consisted of one teacher and six children (age 4-5 years) 
and took place in a third kindergarten. The overall experience with the 
research design and the research protocol in the pilot study was good; 
however, some changes were made. 1) In the pilot study, the teacher 
asked many technical questions about the applications; hence, to provide 
the teachers in the main study with some technical help, I invited them 
to a workshop during the preparation stage, described in Section 4.4.1. 
2) Based on experiences from the pilot study, I decided to video-record 
all activities during the creation process to capture the multimodal 
complexity and all the layers of information being generated 
simultaneously as well as the interactions and communication among the 
participants. 3) Some of the questions in the semi-structured interview-
guides were changed slightly. Some questions were too specific, e.g., 
about technological competence, and they were grouped into broader 
themes, e.g., competence. Some questions were added, e.g., “What is a 
story?”, because the teachers continued to use this concept during the 
process without explaining it. 4) During the pilot study, the teacher and 
I spent 5-10 minutes together after the activities with the children. This 
was a valuable time for reflection, questions and sharing information, 
which I included in the main study. Overall, the pilot study provided 
important experiences for the main study. 
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The participating teachers were recruited among participants in VEBB 
(Mangen et al., 2019) and had some prior knowledge of tablets, digital 
picture book apps, and shared dialogue-based reading. One of them had 
made a few multimodal digital stories with kindergarten children 
previously; however, the other was doing it for the first time. In line with 
the findings from a recent national survey (Fjørtoft et al., 2019) in which 
60-65% of kindergarten staff had never created movies/animations, 
digital stories or digital books with the children (see Section 2.3), the 
participating teachers can be described as quite “typical” Norwegian 
kindergarten teachers.  

To strengthen the study’s validity and reliability, I have provided details 
of the choices I have made throughout the process. Based on experiences 
from the pilot study, I chose to use only one camera when video-
recording (see Section 4.4.2). In the pilot study, I observed that there was 
a large possibility that the activities would take place in different places 
within the room, and it would be difficult to find a good location for a 
second camera. I also thought of capturing the activity on the tablet 
through screen recording, which would have been interesting; however, 
because that was not a distinct focus of this study, I chose not to pursue 
it. These choices of what to include and how to frame the focus of the 
video-recordings have influenced the analytical possibilities of this study 
(Heikkilä & Sahlström, 2003; Luff & Heath, 2012). However, aspects 
from the field observations and my reflections as a present observer have 
also informed the analysis. 

Through a rigorous analysis of various perspectives of the two cases—
the creation processes, the participants, and the products—a concrete, 
context-dependent body of knowledge of the rich descriptions of these 
two creation processes has been constructed in collaboration with the 
participants (Alvesson & Sköldberg, 2018; Creswell, 2013). This 
closeness to real-life contexts is understood as an advantage of case study 
research (Flyvbjerg, 2007; Morgan, 2014). To explore and understand 
what happens during a complex process and to be able to grasp all the 
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layers of information happening at the same time, it is a major advantage 
to be present and observe the process and pedagogical practice as they 
unfold (Flyvbjerg, 2007). However, the creation process would not have 
happened without me; hence, my presence influences the process. Thus, 
I have sought to provide a detailed picture of how I analysed the material 
including my reflections, preunderstanding, and interpretations. My 
interpretations are based on my preunderstanding, subjective experience 
and past events (Alvesson & Sköldberg, 2018). Therefore, I have 
reflected upon, demonstrated that I am aware of, and clarified my 
preunderstanding throughout the research process and the writing of this 
thesis (the articles and the synopsis) to make the research as transparent 
as possible (see Sections 4.2 and 4.6). To validate the preliminary 
findings, these have been discussed with the teachers who confirmed the 
analysis of the activities and the creation process (see Jernes & Alvestad, 
2017). The participants were also given opportunity to read the articles 
prior submission.  

This research contributes new perspectives on an aspect that is not very 
common in Norwegian kindergartens: the involvement of groups of 
young children in creation processes with digital technology (Fjørtoft et 
al., 2019). Thus, this research can be understood as “inspirational 
practice” for teachers and practitioners in ECEC and early childhood 
teacher education and will hopefully motivate others to include groups 
of children in similar technology-mediated story creation processes.  

In the next chapter, a summary of the main results of the three articles is 
presented.
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5 Results  

The overall research question in this PhD study is operationalised into 
three sub-questions that address the overall question from three 
perspectives: the creation process, the participants, and the final 
products. These perspectives are explored in the three articles and a 
summary of the main results is presented here.  

The three sub-questions are as follows: 

Article I: What characterises the technology-mediated 
creation process when groups of young children create 
multimodal digital stories in collaboration with a 
teacher? 

Article II: What pedagogical strategies are in use by two 
kindergarten teachers when they create technology-
mediated stories with groups of children? 

Article III: In what ways do the different modalities and 
literacy devices contribute to the development of an 
animated story created by a group of children and a 
teacher in collaboration? 

5.1 Article I 
In the first article (Undheim, 2020), I explore the technology-mediated 
creation process when groups of six children and a teacher co-create a 
multimodal digital story. This article contributes to the current debate 
concerning digital technology in ECEC by focusing on children’s and 
teachers’ collaborative use of digital technology in a creation process. 
TPACK (Mishra & Koehler, 2006) and professional digital competence 
(Alvestad & Jernes, 2014) are used as theoretical frameworks. Most of 
the previous research on young children (age 0-8 years) creating 
multimodal digital stories with teachers/researchers have focused on 
stories made individually or in pairs, not in groups. 
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The video observations of the technology-mediated creation process 
were analysed inductively through constant comparison analysis (Glaser 
& Strauss, 1967; Leech & Onwuegbuzie, 2008), with a focus on the 
activities of the teachers and children. Two main analytical categories 
were identified: non-digital activities and digital activities (Appendices 
3 and 4). Non-digital activities are activities where digital technology is 
not used (narrative, props, and planning), whereas digital activities are 
activities where the use of digital technology plays an important role 
(animation, pictures, product, editing, sound, and play).  

The analysis of the total amount of time spent on the different activities 
shows that in both cases, approximately half of the total time was used 
on activities without digital technology (44% in the case of Rapunzel, 
and 58% in the case of The Wedding; an illustration of these activities in 
one of the cases is included in Appendix 9). This finding highlights the 
importance of seeing traditional non-digital activities and digital 
activities as complementary activities when creating multimodal digital 
stories, as emphasised by Burnett and Daniels (2016) and Kucirkova 
(2014). The digital technology was used as a tool to create and played an 
important part of the process by providing the creation process with new 
possibilities, e.g., photographing drawings, animating, recording sound, 
and editing. Recording sound and sharing were found to be the most 
important for the children. 

The findings in this article show that the technology-mediated creation 
process is characterised as a complex interplay of digital and non-digital 
activities. The teachers’ knowledge of technology, pedagogy and content 
and how to combine them in situ is central. Both teachers adjusted the 
use of technology to the children and the activities, in a critical and 
reflexive way. The findings highlight the importance of having enough 
knowledge about digital technology to be able to reflect and make critical 
choices not only of how to include digital technology in pedagogical 
practice but also of when to use technology in activities with children 
(e.g., Jernes et al., 2010; Stephen & Edwards, 2018). However, as also 
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shown in the article, creating a multimodal digital story can be achieved 
without much previous experience in using digital technology with 
children, as demonstrated by the fact that one of the participating 
teachers was doing so for the first time. Further, the findings indicate that 
teachers’ professional digital competence is an important factor in the 
creation process, which includes teachers’ knowledge of how to integrate 
the use of technology during the process with pedagogical and content-
based judgement and experience (Alvestad & Jernes, 2014; Børhaug et 
al., 2018; Dardanou & Kofoed, 2019). Drawing on the results from this 
article, there is a need for more focus on teachers’ professional digital 
competence in ECEC and teacher education.  

5.2 Article II 
In the second article (Undheim & Jernes, 2020), we explore and describe 
how two teachers involved groups of six kindergarten children (age 4-5 
years) in collaborative, technology-mediated, story creation processes by 
emphasising the teachers’ pedagogical strategies. This article contributes 
to the contemporary research on the use of digital technology with 
children in ECEC. The theoretical framework is set forth within social 
cultural perspectives using concepts such as guided interaction 

Blatchford & Sylva, 2004; Sylva et al., 2004), and spacious and narrow 
interactional patterns (Bae, 2012). The article relates to the previous 
research in which teachers and young children create digital stories 
together; however, most of these studies emphasise the children or the 
activities, to a lesser extent the teachers.  

Through an inductive approach to the analysis of the video observations 
of the creation process, several pedagogical strategies used by the 
teachers to involve the children in the process were identified (Appendix 
5). The three most frequently used strategies were as follows: inviting to 
dialogue; explaining the practical; and instructing for results.  
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The analysis shows that the teachers invited the children to engage in a 
rich dialogue during all activities, both the non-digital and the digital 
activities. The teachers showed genuine interest, encouraged the children 
to participate actively and respected the children’s ideas and opinions, in 
line with SST (Sylva et al., 2004) and spacious interactional patterns 
(Bae, 2012). The teachers explained the practical aspects by supporting 
and scaffolding the children during the process (Wood et al., 1976) and 
by observing the children and regulating when explanation was needed 
(Dewey, 1902). Explaining was often used along with inviting by 
combining spacious and narrow interactional patterns (Bae, 2012). 
Sometimes the teachers provided instructions for obtaining results by 
giving short instructions (Wood et al., 1976) that appeared necessary to 
finalise the products (Bae, 2012; Jernes, 2013; Klerfelt, 2007).  

Moreover, an encouraging tone characterised both teachers’ 
communication during the entire process. Both teachers mostly worked 
directly with the children as in proximal guided interaction (Plowman & 
Stephen, 2007), which can be understood in relation to the concept of 
children’s participation (Udir, 2017; UN, 1989) and interpretation and 
guidance (Dewey, 1902). However, the teachers’ overall knowledge of 
the situation is equally important (Dewey, 1902; Letnes, 2014; Plowman 
& Stephen, 2007). This combination—of children’s participation on the 
one hand, and the teachers’ overall knowledge on the other hand—was 
taken care of in both cases by how the teachers involved the children in 
the different activities during the process. These findings highlight the 
pedagogy in creation processes with digital technology, as emphasised 
in digital pedagogy (Fleer, 2017a). 

In conclusion, the findings show that when creating technology-
mediated stories with young children, teachers’ various pedagogical 
strategies are equally important for the process and product: inviting to 
dialogue, explaining the practical, and instructing for results. Further, the 
teachers’ use of instruction seems to be necessary when using digital 
technology, to achieve the goal of creating a digital story, as emphasised 
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in other studies within ECEC (Jernes, 2013; Klerfelt, 2007). The findings 
contribute to the knowledge of how teachers involve groups of children 
in technology-mediated story creation processes by highlighting the 
teachers’ pedagogical strategies. Implications for policy and practice 
might be to reflect and take into account new knowledge of children’s 
participation in a technology-mediated creation process, in which a 
combination of narrow and spacious interactional patterns is essential 
(Bae, 2012)—especially in a world where digital technology has become 
a central part of many young children’s lives.  

5.3 Article III 
In the third article (Undheim & Hoel, Accepted with some revisions) we 
explore and describe how different modalities and literary devices 
contribute to the development of an animated story created by a group of 
children and a teacher. This article focuses on the creation process and 
the final product in the Rapunzel case. It contributes to the contemporary 
focus on digital stories and literacy in ECEC. The animated story is 
understood in light of social semiotic multimodal perspectives (Kress, 
2010; Kress & Jewitt, 2003; Kress & van Leeuwen, 2001) in which 
communication is considered to be a combination of several modes. 
When a group of young children and a teacher create an animated story 
together, they might collaborate with each other. Nevertheless, we know 
little of how an animated story evolves through such a creation process 
and how various modalities and literary devices contribute to the story. 

During the analysis, an in-depth exploration of the creation process and 
the final product were provided. Three analytical strands were identified: 
the verbal narrative in the final product; the multimodal narrative in the 
final product; and the literary devices applied during the process.  

By drawing on the transcription of the verbal narrative in the final 
product, the verbal narrative seems fragmented (Nicolopoulou, 2011). 
However, the analysis of the multimodal narrative in the final product 
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demonstrates that the children do not verbally elaborate the narrative, 
they simply say what is needed to complement the moving images by 
drawing on each modality’s affordances (Kress, 2010; Tønnessen, 2012). 
The analysis of the final product shows that all of the modalities play 
important roles and contribute to the story (Kress, 2010): verbal narrative 
(narrator voice), moving images, music, and written text. The 
combination of these modes creates the animation—the kineikonic 
mode—in which the interrelations among the modes are emphasised 
(Burn & Parker, 2003; Mills, 2011) (Appendix 6). In this article, we 
argue that the verbal narrative in the animated story is an important part 
of the whole—in which all modalities play an important part. This is 
understood in line with an elaborated understanding of literacy and 
narrative as “multiliteracy” (Barton, 2007; New London Group, 1996; 
Sefton-Green et al., 2016). The animated story—with all its modalities—
is seen as a way to communicate.  

Nevertheless, to fully understand the final product, it is important to 
include the process in the analysis. The analysis shows how the story 
evolves during the process through the participants’ collaboration with 
each other. Further, the literary devices of humour and tension played an 
important role for the children. The children participated with 
enthusiasm in the creation of the animated story. The analysis of the 
process and the final product show that the final animated story is 
strongly influenced by the children’s personal interests (Kress, 2010). 

The findings in this article highlight the importance of keeping one’s 
eyes and ears open for the magic in young children’s creation processes. 
Further, we argue that it is important to include and consider the process, 
the product, the literary devices, and all of the modalities in the analysis. 
The findings show how various modalities contribute to the animated 
story and play important roles in the final product; the kineikonic mode 
is of particular importance in an animated story. 
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5.4 Summary 
In each of the three articles the technology-mediated story creation 
process is explored from multiple perspectives to provide a nuanced and 
comprehensive picture of the process, the participants and the products 
(Table 1, Section 1.1). The overall research question driving this study 
is as follows: What emerges when kindergarten teachers involve groups 
of children (age 4-5 years) in technology-mediated story creation 
processes?  

The technology-mediated story creation process is described as a 
complex interplay of digital and non-digital activities, in which new 
possibilities emerge from the children’s and the teachers’ collaborative 
use of digital technology. For the children, recording sound and sharing 
the final products are found to be the most important. I will suggest that 
the technology-mediated story creation process may be interpreted as a 
creative process. During the creation process, the teachers used various 
pedagogical strategies to involve the children; these strategies are 
equally important for the process and the product. In addition to the 
teachers’ pedagogical knowledge, their professional digital competence 
and their knowledge of modes and multimodality are found to be 
important factors. One may wonder which areas of knowledge are the 
most important in a technology-mediated story creation process with a 
group of young children. Finally, the findings highlight the importance 
of including both the process and the products in the analysis, which 
raises the question of the process vs the product.  

Based on the overall research question and the summary of the results 
from the articles, new themes have arisen that in various ways are related 
to the process, the participants and the products. Next, these themes will 
be discussed further. 
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6 Discussion 

The aim of this study is to contribute to the knowledge of kindergarten 
children’s and teachers’ collaborative, technology-mediated story 
creation processes in ECEC. Drawing on a theoretical foundation based 
on socio-constructivism, I will explore the findings from different 
perspectives to provide a rich picture and new ways of understanding the 
creation process and the final products. 

Four central themes that have emerged based on the analysis of the 
results from the three articles will be discussed in this chapter: emerging 
possibilities due to digital technology; creators in a creative process; an 
interplay of multiple knowledge areas; and the process is not enough.  

6.1 Emerging possibilities due to digital 
technology  

The technology-mediated story creation process in this PhD study can be 
described as a complex interplay of traditional and well-known activities 
combined with new and less common activities (Article I) (Appendices 
2 and 9). All activities during the creation process are organised and 
facilitated by the teachers. Some of these activities are described as non-
digital, i.e., activities where digital technology is not used, whereas 
others are described as digital, i.e., activities where the use of digital 
technology plays an important role (Article I). The non-digital activities 
can be described as common and traditional activities in Norwegian 
kindergartens, for example, constructing narratives, creating clay-
figures, building with Duplo blocks, and drawing (Børhaug et al., 2018). 
In contrast, most of the digital activities that took place during the 
creation process, such as animating, recording sound, editing, and 
creating digital stories, are less common (Fjørtoft et al., 2019, p. 130). 
Photography is the only digital activity in my study that can be described 
as a common digital activity in Norwegian kindergartens (Fjørtoft et al., 
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2019, p. 130). Furthermore, during the creation process, traditional 
activities are combined with new and less common activities, thereby 
creating continuity among previous and new experiences (Dewey, 1963). 
In my opinion, the interplay of non-digital and digital activities and 
artefacts is important in the technology-mediated story creation process, 
in contrast to the previous research on children creating digital stories, 
which mostly focused on digital activities (Section 2.6.2). 

Through the participants’ exploration of new and emerging possibilities 
when digital technologies are integrated as tools in the creation process, 
traditional activities are transformed into something new (Articles I and 
III). Children’s drawings are used with a specific purpose in mind—as 
props—arising as images in the e-book illustrating the narrative in 
combination with a recorded narrator voice (Figure 2, Section 4.4.2). 
Further, a house built of Duplo blocks by one of the children during free 
play is used in the animated movie where it serves a new purpose as a 
central prop (Figure 3, Section 4.4.2). Through active participation in a 
creation process in which non-digital and digital artefacts and resources 
are understood as complementary, the children experience how various 
activities and artefacts can be combined and used with a new purpose. In 
this process, new potentials may emerge for the users (Dewey, 1916; 
Säljö, 2016). The boundaries between what is and what might be are 
pushed (Craft, 2011), making room for creative exploration and 
inventive activities with digital technology (Kalas, 2010; OECD, 2017; 
Selwyn, 2011; Udir, 2017). In my research, the technology, such as the 
tablet, is used as a creative tool and important artefact in the technology-
mediated story creation process. The digital technology provides a new 
layer to the process, and the possibilities of combining various activities 
and artefacts are expanded (Säljö, 2017, 2019), for example, in 
modifying a project, recording or adding sound, or watching and re-
watching the final products (Article I), as has been demonstrated by 
several researchers (e.g., Fleer, 2018; Hesterman, 2011b; Letnes, 2014).  



Discussion 

63 

In both cases, various modes of sound are added to the final products, 
strongly influenced by the children (Articles I and III). When watching 
a scene from the animated movie, one of the children expresses, “They 
don’t talk! We need sound too!” This utterance may, on the one hand, be 
understood as a wish to record dialogues; on the other hand, the utterance 
may indicate a wish to add a narrator voice. Dialogues and narrator 
voices are commonly used modes of sound in children’s movies, while 
narrator voices are mostly used in picture book apps. According to two 
national surveys (Fjørtoft et al., 2019, p. 130; Medietilsynet, 2018, pp. 
34-39), watching videos/movies is a common activity for young children 
in Norway; I assume this to also be the case for the children in my study. 
Furthermore, in both kindergartens, the children had multiple 
experiences with various picture book apps prior to this research, through 
their participation in VEBB (Mangen et al., 2019). Consequently, the 
children had multiple experiences with sound created by others prior to 
participating in this study, but none of them had recorded sound to use 
in a multimodal digital story before. The video observations show that 
the children participated with joy and excitement when they recorded the 
sound.  

There are many choices to make for the creators in a creation process, 
which will influence the final product and the communicated message, 
for example, which artefacts and modalities to use (Kress, 2010; Kress 
& Jewitt, 2003; Kress & van Leeuwen, 2001). Various modes of sound 
and artefacts all have specific affordances that may provide possibilities 
or limitations to the creation process and the final products (Gibson, 
2015; Kress, 2010). In an e-book, a sound-recording can last as long as 
the creators want, with no limitations in terms of duration. In an animated 
movie, however, the duration of the animated scenes might place a time 
limitation on the recordings (Article III). In some apps, the creators can 
choose among available ready-to-use soundtracks, e.g., the iMovie app 
(Apple, 2018); whereas other apps offer creators various beats to choose 
that they can use as a basis for their own songs, e.g., the Auto Rap app 
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(Smule, 2017). These various possibilities may make the creation 
process easier for the creators; however, they can also be perceived as a 
limitation to creativity and as leading the work along a specific path. 
Thus, in a complex creation process such as creating a multimodal digital 
story with kindergarten children, I consider the app’s suitability—how 
easy the app is to use—to be the most important feature, though this may 
limit creativity to some degree.  

The analysis of the creation process and the final products show that the 
children are inspired by multiple modes and cultural resources (Articles 
I and III). In the Rapunzel case, for example, the final animated story has 
clear references to the narrative of Rapunzel. Early in the process, when 
constructing the narrative, the children expressed that they wanted to 
create a scary movie (Article III). On the one hand, the term “scary” 
might be inspired by a picture book app that they had just read, which 
was described as “scary” by some of the children. On the other hand, the 
analysis of the animated movie indicates that the children were inspired 
by the Rapunzel movie called To på rømmen [Tangled] (Walt Disney 
Animation Studios, 2011), in which some of the scenes can be described 
as scary. Drawing on the analysis of the animated movie in Article III, 
the final stories can be understood as a remix of several cultural resources 
(Hoel, 2013, 2016; Rowsell & Harwood, 2015; Sakr et al., 2018). During 
the creation process, the participants combined multiple ideas and 
created something that was new and meaningful to them (Kress, 2010; 
Rowsell & Harwood, 2015; Sakr et al., 2018). By drawing on inspiration 
from several sources and the emerging possibilities due to digital 
technology, the participants remixed and created a new cultural resource 
(Säljö, 2017, 2019): The Wedding in case 1 and Rapunzel in case 2.  

Prior to conducting this research project, I thought there would be a 
greater similarity and resemblance between the picture book app used as 
inspiration and the final products created by the participants. That 
assumption was based on an understanding that children’s creative 
processes are inspired by art and cultural experiences (Letnes, 2014, p. 
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154; Udir, 2017, p. 50). In several of the included previous studies of 
multimodal digital stories created in ECEC, fairy tales, visual art, music, 
or media are used to inspire children in their creation process (Bratitsis 
et al., 2012; Fleer, 2014, 2017b, 2018; Hesterman, 2011a, 2011b; 
Leinonen & Sintonen, 2014; Letnes, 2014). However, these previous 
studies merely focus on the process and not the final product. It is 
therefore unknown how the final products will be influenced by, for 
example, the fairy tales or media in these studies. To my knowledge, no 
previous study has used picture book apps and shared dialogue-based 
reading activities as inspiration for a technology-mediated story creation 
process. A fairy tale presented orally or from a picture book may be a 
better source of inspiration in a story creation process if the aim is to 
create a multimodal digital story with a narrative similar to the 
inspirational source. However, based on my analysis, a picture book app 
may inspire the children in other ways, such as the “sound” mode, which 
was very important for the children in my study. However, other factors 
may also play an important part here, such as, for example, the teacher’s 
focus during the process (Skantz Åberg et al., 2015).  

6.2 Creators in a creative process 
From my perspective, the collaborative technology-mediated story 
creation process can be understood as a social and active meaning-
making process, in which the interactions among the participants are 
central (Articles II and III). A meaning-making process such as this, 
might provide the children with good opportunities for active 
participation, and they might experience that their initiatives, thoughts 
and ideas are important and influence the final products (Garvis, 2016, 
2018; Udir, 2017). Both teachers in this study emphasise children’s 
active participation and the process as the most important, focusing on 
the quality of the “here and now” experience and the specific context 
(e.g., Dewey, 1916; Kress, 2010). However, as demonstrated in Articles 
II and III, the quality in situ depends on the teachers, specifically, how 
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they facilitate the children’s active meaning-making and provide time 
and space for the children to contribute in this co-construction process. 
The quality of the transactions between the participants and the artefacts 
during the process are vital (Vaage, 2001).  

By involving the children in a creation process with digital technology, 
such as creating a multimodal digital story, the children are provided new 
experiences with digital technology—as creators and producers of their 
own entertainment (Rowsell & Harwood, 2015). Opportunities for 
children to become creators and producers of products that they can share 
with an audience have increased due to digital technology (Kucirkova, 
2017b; Sefton-Green & Reiss, 1999). From my perspective, it is equally 
important for children to create their own stories, including digitally, as 
it is for them to be presented stories created by others. As active 
participants in a creation process, the children and teachers construct and 
develop their own knowledge and understanding of the process (Selwyn, 
2011; Säljö, 2016). Viewing children as creators and producers is in 
contrast to the dominating view of young children as consumers and 
users of digital technology (Dahle et al., 2020; Fjørtoft et al., 2019; 
Letnes et al., 2016; Medietilsynet, 2018), as also noted by several 
Norwegian ECEC teachers and researchers (e.g., Bølgan, 2018; Letnes 
& Jæger, 2008; Undheim, 2015a; Waterhouse, 2019). From my 
perspective, both of these contrasting views are represented in the 
Norwegian framework plan. On the one hand, the children are positioned 
as creators and producers through the focus on exploring and creating 
(Udir, 2017, p. 45). On the other hand, they are positioned as vulnerable 
users and consumers through the focus on using digital technology with 
care, together with the teachers, and not letting the use “become a 
dominant practice” (p. 44). Thus, I argue for a stronger focus on 
technology-mediated story creation processes with children in ECEC—
creation processes in which multiple activities and artefacts are involved, 
both non-digital and digital. I consider non-digital and digital resources 
as complementary resources and meaning-making as an entwined 



Discussion 

67 

activity that includes both on-screen and off-screen activities, as 
emphasised by Burnett and Daniels (2016) and Kucirkova (2014). 

For most young children at the beginning of the 21st century, technology 
is not something special; as far as they know, it has always been there 
(Gilutz, 2020; Kleeman, 2020; Plowman et al., 2010; Robinson, 2011; 
Stephen & Edwards, 2018). However, to create multimodal digital 
stories is an uncommon activity in Norwegian kindergartens (Fjørtoft et 
al., 2019, p. 130). Digital technology is “now so much a feature of 
everyday life that education—willingly or unwillingly—has to consider 
how to adapt” (Säljö, 2017, p. 9). During the group interviews, when I 
asked the children how the various elements were integrated and added 
to the multimodal digital stories, they answered, “We just did it!” and 
“We photographed them [the drawings]. Just as we normally do”. Even 
though the children participated in a technology-mediated story creation 
process for the first time, the analysis suggests that the children do not 
view the technology as something special. Nevertheless, in the 
contemporary public debate about digital technology and young 
children, digital technology is often perceived as equivalent to screens 
and entertainment, and the children are viewed as consumers and users, 
for example, in relation to “screen time” (Dahle et al., 2020; Kleeman, 
2020). When a tablet is used in the current study, it is used with a group 
of several children and a teacher. It is therefore neither possible—nor 
relevant—to consider such activities in terms of “screen time”. The tablet 
is used as a tool to create. 

During the creation process, creativity is distributed among the 
participants, the activities and the artefacts through collaboration and 
communication (Articles I and III). In one of the dialogues, one of the 
children expresses an idea, “a scary story”, which is followed by another 
child adding something new, “I want to make a funny story”. Then, a 
third child continues by introducing a character, which is also connected 
to the first child’s utterance: “I will make a monster, a scary”. This 
example demonstrates how the narrative develops and something new 
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emerges by building on the previous comments and by adding new 
elements. Each individual’s contribution is recognised as important, not 
in and of itself as a single contribution but in combination with 
everyone’s contribution—as a whole. This is explained as collaborative 
distributed creativity (Sawyer, 2010; Sawyer & DeZutter, 2009). 
Drawing on Resnick (2006), I understand collaborative distributed 
creativity to be an iterative cycle, in which the participants, the activities 
and the artefacts are considered important. This is observed when the 
participants are discussing the narratives while drawing props, where the 
children’s drawings inspire and generate new ideas to be discussed, 
which again generate and inspire new ideas regarding what to draw. 
Similarly, when the children are creating the clay figures and 
constructing the scenery for the animated movie, the children start to play 
with the Duplo and clay figures, generating new ideas to be included in 
the narrative (Article III).  

With a distributed perspective on creativity based on socio-
constructivism (Selwyn, 2011; Säljö, 2016), I argue that the technology-
mediated story creation process in this study is an example of a 
collaborative creative process. A synergy of ideas arises from the 
participants’ dialogue, the artefacts and the various activities during the 
process (Sawyer, 2010; Sawyer & DeZutter, 2009). Each single part of 
this creation process may not be viewed as inherently creative; however, 
the interplay among the individual participants’ contributions, the 
activities, and the artefacts can, from my perspective, be interpreted as 
creative. I consider, the fusion of these multiple parts into a final 
multimodal digital story as an example of creative use of digital 
technology.  

During the creative process, the participants are the creators and 
producers of an original and meaningful product that can be shared with 
others. By drawing on a common definition of creativity, in which 
originality and usefulness are two central criteria when valuing creativity 
(Robinson, 2011; Sternberg & Lubart, 1999), I acknowledge that other 
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people may not value the final products in this study as original or useful. 
However, for the creators—the children and the teachers—the 
multimodal digital stories are new and meaningful. Consequently, it is 
important to take the creators’ perspectives into account when valuing 
the originality and meaningfulness of a creative process and the created 
products. 

6.3 An interplay of multiple knowledge areas 
When teachers involve children in a creative process in which the 
children’s participation is foregrounded, their ability to “plan for the 
unknown” is an important part of teachers’ knowledge. Drawing on the 
analysis of this study, I interpret the teachers’ role during the process as 
improvisational (Sawyer, 2010; Sawyer & DeZutter, 2009); nobody 
knows in which direction they will move or how the process will end. 
During interactions with the children, the teachers leave the definite 
reality surrounding them, the known and familiar, “in favour of a state 
of wondering about how things could be” (Sakr et al., 2018, p. 26). 
Imagination, wonder and magic are central aspects of the creation 
process (Articles II and III), in line with the framework plan (Udir, 
2017), in which concepts such as wonder, imagination, creativity, 
curiosity, and exploration are recognised as important. Through 
dialogues and activities, the participants engage in possibility thinking 
and explore new possibilities together (Craft, 2011). Further, by having 
an open, wondering approach, giving the children time and space to 
contribute, the teachers can provide time for creativity to emerge (Sakr 
et al., 2018). Prior to the creation process, the teachers made preliminary 
plans for how they wanted to facilitate and organise the process. During 
the process, changes were made to the plans based on the teachers’ 
interactions and collaboration with the children (Article II). Children’s 
participation and agency is highlighted by several researchers as a 
premise for motivating and involving children in creation processes with 
digital technology (e.g., Leinonen & Sintonen, 2014; Letnes, 2014; 
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Merjovaaraa et al., 2020), as emphasised by Dewey (1902, 1916) and 
UNCRC (1989). Children’s participation is important; however, I also 
consider it important that teachers keep an overview of the entire process 
to be able to reach the goal of making and finalising a multimodal digital 
story together (Dewey, 1902; Vygotsky, 1986; Wood et al., 1976).  

I consider teachers’ pedagogical knowledge to be vital when involving 
young children in a creation process—with or without digital 
technology; this is, for example, related to their pedagogical strategies in 
situ with the children. During the creation process, both teachers are 
attentive to the present “here and now” with the children, which can be 

lva et 
al., 2004), spacious interactional pattern (Bae, 2012) and proximal 
guided interaction (Plowman & Stephen, 2007). The teachers’ 
interactions with the children in this study can be described as proximal; 
they used several pedagogical strategies to involve the children, such as 
inviting to dialogue, explaining the practical, and instructing for results 
(Article II). Moreover, their communication with the children during the 
process is characterised by an encouraging tone. The teachers 
participated with the children in the activities by inspiring, motivating 
and providing help and support when needed, which can be described in 
terms of the more competent other (Vygotsky, 1986) and scaffolding 
(Wood et al., 1976). The communication and interactions among the 
participants during the creation process are central, as also noted by other 
researchers (e.g., Fleer, 2017b, 2018; Klerfelt, 2007; Letnes, 2014, 2019; 
Skantz Åberg, 2018). Consequently, pedagogy is essential when 
involving children in a technology-mediated creation process. From my 
perspective, teachers’ knowledge of how to combine technology and 
pedagogy in situ is a prerequisite to be able to make critical judgements 
and reflections regarding the use of digital technology in ECEC 
(Gibbons, 2010; Plowman et al., 2010; Selwyn, 2010; Stephen & 
Edwards, 2018).  
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However, teachers’ technological or digital competence is often 
highlighted in research and textbooks that focus on the use of digital 
technology in ECEC (e.g., Bølgan, 2018; Jernes et al., 2010; Undheim, 
2015a; Undheim & Vangsnes, 2017). In TPACK, for example, the 
integration of technology, pedagogy and content during interactions with 
children in digital activities is emphasised (Dardanou & Kofoed, 2019; 
Mishra & Koehler, 2006) (Article I). Further, embedding technology and 
pedagogy with content, methods and modern society are considered to 
be central aspects of professional digital competence (Alvestad & Jernes, 
2014; Børhaug et al., 2018). However, from my perspective, by drawing 
on the analysis of the technology-mediated story creation process, the 
term “content” exists on another level than “technology” and 
“pedagogy”. Teachers’ knowledge of digital stories (Leinonen & 
Sintonen, 2014; Marsh, 2006; Undheim & Vangsnes, 2017) and digital 
creation processes (Letnes, 2014) are important aspects of technology-
mediated story creation processes; but in my opinion, the term “content” 
does not fully capture these aspects. 

Drawing on the findings in this study, teachers’ capacity and knowledge 
of how to integrate technology and pedagogy with other relevant 
knowledge areas are crucial. When involving groups of children in a 
technology-mediated story creation process, a complex focus on multiple 
knowledge areas is essential, which includes, for example, professional 
digital competence (Article I), pedagogical strategies (Article II), and the 
knowledge of modes and multimodality (Article III). In contrast to this 
complex focus on multiple knowledge areas, there seems to be a one-
sided focus on teachers’ lack of digital competence in Norwegian 
kindergartens (Fagerholt et al., 2019, p. 25; Fjørtoft et al., 2019, p. 129). 
Consequently, many kindergarten teachers consider themselves as not 
digitally competent, including the teachers participating in my study who 
expressed an uncertainty and lack of confidence in using digital 
technology with the children prior to this research project. When I asked 
them how they assessed their competence after they had created the 
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multimodal digital stories with the children, they both said, “Now I know 
how to do it!” Their knowledge and competence appear to develop 
during the process, including how they assess themselves. By drawing 
on their pedagogical experience as kindergarten teachers and being 
active and exploring various possibilities with the children, they became 
more confident.  

Considering this, I argue for a focus on the interplay of multiple aspects 
concerning teachers’ competence and knowledge when using digital 
technology with children in ECEC, depending on the specific context. 
Teachers’ knowledge of how to appropriately embed and integrate 
technology and other relevant knowledge areas into pedagogical practice 
is crucial (e.g., Fleer, 2017a; Jernes, 2013; Jernes et al., 2010; Letnes, 
2014; Plowman & Stephen, 2007; Stephen & Edwards, 2018; Undheim 
& Vangsnes, 2017). With the increasing use of digital technology in 
society, it is important to critically examine and reconsider the ways in 
which we use and engage with technology (Yelland, 2017, p. 57). Digital 
competence is defined as a core 21st century competence. On the one 
hand, it is considered an important competence in itself; on the other 
hand, it is understood as a broader competence to be embedded within 
the other 21st century competences, such as, for example, creativity 
and/or literacy (Erstad & Voogt, 2018; Voogt & Roblin, 2012). In a 
creative process, such as in this study, I emphasise teachers’ knowledge 
of creativity and creative processes, as well as their knowledge of 
technology and pedagogy. This includes teachers’ ability to make 
professional judgements and critical reflections in situ (Gibbons, 2010; 
Jernes, 2013; Jernes et al., 2010; Selwyn, 2010; Stephen & Edwards, 
2018), as well as teachers’ ability to develop their knowledge when 
needed, depending on the context (Undheim & Vangsnes, 2017). 
Furthermore, I consider interpretation and guidance (Dewey, 1902) and 
improvisation (e.g., Sawyer & DeZutter, 2009) to be important aspects 
of teachers’ knowledge when involving young children in a creative 
process with digital technology.  
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6.4 The process is not enough  
Prior to the creation process, both teachers expressed that they 
considered the process to be most important. They said that they wanted 
the activities to be joyful and good experiences for the children (Article 
II). This is in line with the Norwegian framework plan, in which 
processes, experiences and children’s active participation “here and 
now” are highly valued (Børhaug et al., 2018; Udir, 2017). Creativity 
and creative processes in ECEC are commonly understood in terms of 
playfulness, in which “an attitude of uncertainty” is highlighted as a 
strategy for teachers to support children’s creative experiences by 
“bringing themselves into the present moment and staying there” (Sakr 
et al., 2018, pp. 156-157). However, the importance of displaying 
children’s artwork is also emphasised by Sakr et al., who claim that “the 
tendency to prioritize process over product in young children’s creativity 
means that display is often overlooked as an important part of the 
creative process” (Sakr et al., 2018, p. 91). On the one hand, I consider 
the process—the “here and now” experience—as central to creative 
activities with children in ECEC; on the other hand, I consider the 
product—the result or outcome of the creative process—as equally 
important. In my opinion, the product can be seen as a fulfilment of the 
creative process, which I consider to be especially important when 
groups of children create something together.  

During this research project, there is a shift in how the teachers 
emphasise the process and the product, from a clear focus on the process 
in the beginning to a more mixed focus on the process and the product 
towards the end. The creation process had a clearly defined goal—to 
create a technology-mediated story (Article II), which may have 
contributed to a greater focus on the products than usually occurs in 
kindergartens. In the post-interviews, both teachers highlighted the 
importance of the final products—especially for the children. 
Throughout the process the children express, verbally and bodily, a clear 
ownership and agency of the products—it is “their” story. Drawing on 
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the analysis, I interpret the experience of creating their own story, which 
they can then share with their peers afterwards, to be a valuable 
experience for the children.  

On the one hand, digital products are easy to share with others, both 
online and in situ (e.g., Kucirkova, 2017b; Letnes, 2014; Sakr et al., 
2018). On the other hand, digital products may also be perceived as less 
accessible. In some ECEC settings, the children have easy access to 
tablets and are able to share their products themselves whenever they 
want to (Garvis, 2018); whereas in other settings, the children’s access 
to tablets is more limited. In contrast, traditional art and craft products 
created in Norwegian kindergartens are usually shared by being 
displayed on shelves or the wall for anyone to see whenever they want 
to (Undheim, 2015b). According to a national survey, it is quite common 
for children to use digital cameras and take photos in Norwegian 
kindergartens; however, the decision regarding whether to use and 
display the photographs afterwards—and how to do this—is mostly 
made by the teachers without involvement of the children (Jacobsen et 
al., 2013, pp. 56-57). When provided with an opportunity to display the 
product that they have created, the children “engage in meaningful 
dialogues about the creative process” with their peers and parents (Sakr 
et al., 2018)—and they do so with excitement in their voices (Articles I, 
II, and III). However, as shown in Article I, the findings in this study 
suggest that it is also important for the children to share their perspectives 
of the products with each other during the process. Displaying their 
products adds an important new layer to the creation process (Letnes, 
2014; Sakr et al., 2018).  

The analysis in Article III demonstrates how the story evolves during the 
process and emphasises the importance of including both the process and 
the final product in the analysis. The final product can be understood as 
an extract or a snapshot of the children’s concerns at the end of the 
creation process. By analysing only one part—either the process or the 
product—only a fragment of the communicated message is analysed 
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(Article III). Thus, both the process and the product need to be included 
in the analysis to provide a full picture of the technology-mediated story 
creation process.  

By drawing on the findings in this study, I argue that neither the process 
nor the product is sufficient—the process is important, but so is the 
product. Hence, I suggest a broader focus in research focusing on the 
creative use of digital technology in ECEC by emphasising the 
importance of including both the process and the product.  

6.5 Conclusions 
In this chapter, I have discussed the issue of what emerges when 
kindergarten teachers involve groups of children (age 4-5 years) in 
technology-mediated story creation processes. Three consistent 
perspectives—process, participants, and products—are explored and 
discussed in relation to the four central themes that emerged from the 
analysis.  

Drawing on the discussion in this chapter, a technology-mediated story 
creation process with groups of kindergarten children can be interpreted 
as a collaborative creative process. The children and teachers collaborate 
and create a product that is new, original and meaningful for them, which 
they share with others. During the creative process, creativity is 
distributed among the participants, the activities, and the artefacts; new 
experiences emerge through the collaborative co-construction process, 
and a synergy of ideas arises. In this process, there is an interplay of 
traditional non-digital activities and new digital activities, creating a 
continuity among previous and new experiences. Digital technology 
adds a new layer to the creative process in which sound and sharing are 
the most important aspects. Each single part of the creative process may 
not be viewed as being inherently creative; however, from my 
perspective, the fusion of these parts into a final multimodal digital story 
is an example of the creative use of digital technology.  
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In this creative process, teachers’ professional judgements and critical 
reflections are essential, as well as their ability to “plan for the 
unknown”. When involving young children in creation processes—with 
or without digital technology—teachers’ pedagogical knowledge is vital. 
However, I argue for a focus on the interplay of multiple aspects 
concerning teachers’ competence and knowledge. I consider teachers’ 
capacity and knowledge of how to integrate technology and pedagogy 
with other relevant knowledge areas to be crucial when using digital 
technology with children in ECEC, depending on the specific context. In 
a technology-mediated story creation process, this includes teachers’ 
knowledge of creativity and creative processes.  

In my opinion, the final product can be understood as an extract or a 
snapshot of the children’s concerns at the end of the creation process. By 
analysing only one part—either the process or the product—only a 
fragment of the communicated message is analysed. Thus, I suggest that 
both the process and the product need to be included in the analysis to 
provide a full picture of the technology-mediated story creation process.  
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7 Reflections and implications 

At the end of a long and interesting research project, it is time to reflect 
on my process and share some final thoughts about how my research can 
contribute to further studies related to digital technology and ECEC by 
providing some suggestions for further research and implications for 
practice and policy. 

7.1 Positive surprises 
I am truly touched by the children’s and teachers’ engagement and 
commitment to this research project. Each day that I arrived in the 
kindergartens, I was meet by a group of enthusiastic children. The 
teachers told me that several times during the process, the children asked, 
“When is Marianne coming back? When will we continue with the 
research project?” The research project lasted for nine days in both cases 
with the same group who were able to immerse themselves in the various 
activities during the course of the project. It was interesting to observe 
how the children included elements of importance to them in the 
multimodal digital stories.  

In the group interviews, when I asked the children how they made the 
products, their answers indicated that they do not consider digital 
technology to be something special, even though the whole process was 
a new activity for them. I did anticipate, prior to the research, that 
recording sound and sharing with peers and parents would be important 
factors for the children; however, I did not anticipate how important they 
would be. The children spoke about sound and sharing throughout the 
whole process. It was impressive to observe how concentrated—and 
joyful—the children were when they recorded sound. 
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7.2 Reflections and limitations 
This study is a small qualitative example of how two teachers used digital 
technology creatively. It adopts a multiple-case study approach. The 
findings draw on observable data analysed and explored in depth, 
supported by interview data. The teachers volunteered to participate in 
this research project, which was initiated by me and in which I asked the 
teachers to involve a group of six children in a technology-mediated 
story creation process and to create a multimodal digital story of their 
choice. The empirical knowledge constructed through the research is 
closely connected to the context and the specific group where I as a 
researcher also influence the situation, which is in line with Alvesson 
and Sköldberg (2018).  

If I were to conduct the same research over again, I would have asked 
both cases to create the same type of multimodal digital story, instead of 
one e-book and one animated movie. This would have made it easier to 
compare and discuss them, for example, by creating a cross-case 
synthesis among the two cases, and it would have increased the validity 
of the study. I have focused on three consistent perspectives in this study, 
namely, the process, the products, and the participants—with an 
emphasis on the teachers. Another interesting research approach would 
have been to conduct an action-based research study in which I could 
have discussed the findings more thoroughly with the teachers, for 
example, in terms of how they describe or interpret their pedagogical 
strategies. It would also be interesting to more deeply consider the 
interactions among the teachers and the children during the process. 
Another approach that would be interesting would be to analyse the 
empirical material from the children’s perspectives, for example, peer-
interactions. The children participated in the process with joy and 
humour; hence, it would be interesting to go deeper into the humour and 
the playfulness. Another interesting focus would be to analyse the 
empirical material in light of Craft’s “four Ps” of changing childhood 
and youth (Craft, 2011, p. 33): plurality of identities, possibility-
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awareness, playfulness of engagement, and participation. Some of the 
empirical material could, for example, be analysed based on the concept 
of possibility-thinking, as suggested by Sakr et al. (2018, p. 26). 

Prior to the research project, I thought there would be a greater similarity 
and resemblance between the picture book app used as inspiration and 
the final multimodal digital stories created by the children and teachers; 
however, this preconceived notion proved to be wrong. Some researchers 
question the researcher’s bias in conducting a qualitative case study by 
indicating a tendency to confirm the researcher’s preconceived notions, 
as noted by Flyvbjerg (2007). He emphasises the possibilities for deep 
exploration of situations and phenomena in situ as they unfold in practice 
as an advantage of a case study (Flyvbjerg, 2007, p. 398). If, however, 
my preconceived notions had not been proved wrong during the research, 
this could have been understood as a bias towards verification of the 
results.  

Drawing on the analysis, one could say that a fairy tale presented orally 
or from a picture book may be a better source of inspiration in a story 
creation process if the aim is to create a multimodal digital story with a 
narrative similar to the inspirational source. However, based on my 
analysis, a picture book app may inspire the children in other ways, such 
as the “sound” mode, which was very important for the children in my 
study. No previous study, to my knowledge, has used picture book apps 
and shared dialogue-based reading activities as inspiration for a 
technology-mediated story creation process. Thus, more research is 
needed, perhaps in comparison with paper books.  

Both teachers described themselves as unexperienced users of digital 
technology with the children in kindergarten. They both had limited 
experience and knowledge of multimodal digital stories prior to this 
research project. This can be perceived as a limitation of this study. 
However, they were both experienced kindergarten teachers, which, 
from my perspective, is an advantage and an important factor in this 
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study. Despite their limited previous experience with technology-
mediated story creation processes, they both involved a group of six 
children and created a multimodal digital story with the children. In light 
of the recent national survey (Fjørtoft et al., 2019), in which 60-65% of 
kindergarten staff have never created movies/animations, digital stories 
or digital books with the children (see Section 2.3), the participating 
teachers in my study can be described as quite “typical” Norwegian 
kindergarten teachers. This may be taken as an inspiration for other 
teachers.  

7.3 Implications for practice and further research 
Most young children at the beginning of the 21st century grow up in a 
society with broad access to digital technology (Chaudron et al., 2018; 
Medietilsynet, 2018; Yelland, 2017). “Our children don’t even consider 
these devices as technology. They are as natural to them as the air they 
breathe. Technology, as was once said, is not technology if it happened 
before you were born” (Robinson, 2011, p. 76). Young children do not 
view digital technology as something special because it is intertwined in 
their everyday lives. In contrast, many practitioners and researchers 
within ECEC consider digital and non-digital artefacts and resources as 
contrasting resources and not as complementary resources (Kucirkova, 
2014). Instead of focusing on “screen time” and entertainment—in 
which children are viewed as consumers and users—I want to emphasise 
the importance of focusing on children’s creative use of digital 
technology in collaboration with peers and practitioners in ECEC. 
Through the creative use of digital technology, such as a collaborative, 
technology-mediated story creation process, children can be engaged as 
creators and producers of their own entertainment (Rowsell & Harwood, 
2015). Further, to provide a full picture of the technology-mediated story 
creation process, both the process and the product need to be included. 
The process is not enough—the product matters—especially for the 
children. 
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Both teachers in my study expressed that it was unusual to work on a 
project with a small group of children for several days. Unfortunately, 
this observation is supported by Børhaug et al. (2018, pp. 132-133) who 
found a lack of research-based knowledge of how practitioners and 
children in Norwegian kindergartens immerse themselves in themes 
based on children’s interests where several learning areas are combined. 
From my perspective, project-based theme periods inspired by Dewey’s 
(1902, 1963) inquiry-based learning, would be one way to meet this 
research gap. From my own experience as a kindergarten teacher, I am 
used to focusing on a few large projects each year, which gives us time 
to become immersed deeply in themes, in which creative processes could 
develop over time (Undheim, 2015b). Drawing on Børhaug et al. (2018), 
there is a need for more research on collaborative creation projects in 
general in Norwegian kindergartens, with and without digital 
technology. 

My research contributes to the new perspectives on creativity and 
creative processes with young children in ECEC. During the creative 
process, creativity is distributed among the participants, the activities, 
and the artefacts; new experiences emerge through the collaborative co-
construction process, in which digital technology adds a new layer to the 
creative process. The children and teachers collaborate and create a 
product that is new, original and meaningful for them, which they share 
with others.  

Drawing on my findings, I argue for a focus on the interplay of multiple 
aspects concerning teachers’ competence and knowledge when using 
digital technology with children in ECEC, depending on the specific 
context. In a collaborative, technology-mediated story creation process 
with children, I consider teachers’ capacity and knowledge of how to 
integrate technology and pedagogy with knowledge of creativity and 
creative processes to be crucial. This includes critical reflections 
(Alvestad & Jernes, 2014; Jernes et al., 2010; Stephen & Edwards, 2018), 
interpretation and guidance (Dewey, 1902), and improvisation (e.g., 
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Sawyer & DeZutter, 2009). However, there is a need for more research 
on the creative use of digital technology in ECEC to be able to 
understand all aspects of this complex interplay.  

Further, I suggest a more explicit focus on digital technology embedded 
into the pedagogical practice in the Norwegian framework plan for 
kindergartens (Udir, 2017) as well as in the National guidelines for 
kindergarten teacher education (UHR-Lærerutdanning, 2018), in which 
digital and non-digital artefacts and resources should be considered as 
complementary resources. On the one hand, digital technologies are 
tools, artefacts, resources and methods; on the other hand, digital 
technology is a way of thinking. For young children today, digital 
technology is not considered something special, but intertwined in their 
everyday lives. 

This study aims to contribute with research-based knowledge of digital 
technology used in a creation process with young children, an aspect that 
is not very common in Norwegian kindergartens (Fjørtoft et al., 2019). 
Both teachers had minor prior experience of creating multimodal digital 
stories with groups of children; however, they nevertheless created the 
stories. Thus, this research can be understood as “inspirational practice” 
for teachers and practitioners in ECEC and early childhood teacher 
education and will hopefully motivate others to include groups of 
children in similar technology-mediated story creation processes. 
Teachers’ technological knowledge and experience is only one factor of 
the process.  

The final products may seem complicated to create. However, it is easier 
than it seems. As one of the teachers said: “If I can do it, then everyone 
can do it!” 
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Appendix 1 – Interview guides 
Appendix 1.1 – Interview guide teachers (pre-interview) 
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Appendix 1.2 – Daily reflections with the teachers 
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Appendix 1.3 – Interview guide children 
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Appendix 1.4 – Interview guide teachers (post-interview) 
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Appendix 2 – The technology-mediated story creation 
processes 
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Appendix 3 – Non-digital activities 

  
Source: Undheim (2020, p. 168) 
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Appendix 4 – Digital activities 

 
Source: Undheim (2020, p. 169) 
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Appendix 5 – Teachers’ pedagogical strategies 

 
Source: Undheim and Jernes (2020, p. 260) 
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Appendix 6 – Multimodal analysis of the final product 

 
Source: Undheim and Hoel (Accepted with some revisions), adapted from Burn (2016, p. 321).  
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Appendix 7 – Approval from NSD 
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Appendix 8 – Information letters and consent forms 
Appendix 8.1 – Consent form teachers 
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Appendix 8.2 – Consent form parents 
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Appendix 8.3 – Consent form children 
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Appendix 9 – Activities in one case 
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