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Abstract

In most contemporary societies there is broad access to a range of digital technologies. However, in the current
debate concerning digital technology in early childhood education and care institutions (ECEC), digital technologies
are often referred to merely as screens. This paper contributes to the current research by exploring the technology-
mediated creation process when groups of young children (age 4-5) create multimodal digital stories in collaboration
with a teacher. The theoretical perspectives informing the study are technological pedagogical content knowledge
(TPACK) and professional digital competence. The study is a qualitative multiple-case study with two cases. The
empirical material consists of video observations of the creation processes, which have been analysed inductively.
The analysis shows that recording sound and sharing are the most important for the children. Further, the technol-
ogy-mediated creation process is characterised by a complex interplay of non-digital and digital activities in which
the teachers’ professional digital competence is an important factor.
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Introduction

Most children in contemporary societies grow up in cultures with broad access to various dig-
ital technologies in their everyday lives (Chaudron et al., 2018; Medietilsynet, 2018). However,
in the current debate concerning digital technology in early childhood education and care
institutions (ECEC), digital technologies are often referred to merely as screens (e.g., Dahle et
al., 2020). Drawing on Burnett and Daniels (2016) and Kucirkova (2014), I consider meaning-
making as an entwined activity between on-screen and off-screen activities and traditional
and digital resources as complementary resources. Despite an increasing number of empirical
studies related to digital technology with children from new-borns to eight-year-olds over the
last decade, there have also been calls for more studies focusing on the youngest children’s
experiences of creating with digital technology (e.g., Burnett & Daniels, 2016; Hsin et al.,
2014; Marsh, 2010) and producing digital stories (Garvis, 2016). This paper contributes to the
current research by exploring the technology-mediated creation process when groups of chil-
dren (age 4-5) create multimodal digital stories in collaboration with a teacher.

Multimodal Digital Stories in ECEC

The Norwegian Framework plan for kindergartens' (Udir, 2017) highlights children’s and
teachers’ creative exploration and inventive use of digital technology as a central part of ped-
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agogical practice. Play, learning through everyday activities based on children’s interests, and
children’s rights to participate are some of the core values in Norwegian kindergartens
(Borhaug et al., 2018; Udir, 2017). According to the framework plan, it is important for chil-
dren to discover and listen to a variety of stories and expressions as well as to create their own
stories. When creating stories, non-digitally and digitally, the children are given opportunities
to express their meanings and ideas about matters that are important to them (Udir, 2017).

A multimodal digital story can be defined as a story expressed through different modal-
ities (e.g., voice, gesture, music, pictures and words) and presented digitally (e.g., Kucirk-
ova, 2018; Marsh, 2010). In the previous research, three types of multimodal digital stories
created by young children (age 0-8) in collaboration with teachers or researchers in ECEC
are found. The first type is digital stories made of pictures and text, for example, children’s
drawings or paintings (Letnes, 2014), ready-made images from software or the Internet
(Sakr et al., 2016; Skantz Aberg et al., 2015; Wohlwend, 2017), or children’s photographs
(Letnes, 2014). The second type is stop-motion animation movies — for example, using two-
dimensional drawings (Leinonen & Sintonen, 2014), three-dimensional play materials, or
homemade figures (Fleer, 2018; Letnes, 2014; Palaiologou & Tsampra, 2018; Petersen,
2015). The third type is videos of children (Hesterman, 2011). Digital technology introduces
new opportunities to the process of creating multimodal digital stories, and can contribute
by serving as a resource (Letnes, 2014). The technology makes it easy to modify products
during the creation process, for example by changing or deleting elements (Fleer, 2018; Sakr
et al,, 2016). Digital technology also provides opportunities for adding sound, for example,
voice-overs (Fleer, 2018) and creating special effects, for example, flying in a homemade
spaceship (Hesterman, 2011). Further, digital technology provides possibilities for children
to capture a story and watch it repeatedly as the story develops and as a finished product
(Garvis, 2016; Letnes, 2014). A multimodal digital story is also easy to share (Fleer, 2018;
Garvis, 2016; Letnes, 2014; Marsh, 2010). When watching their story together with others
- for instance, peers or parents — children are given opportunities to experience the multi-
modal digital story from new perspectives (Letnes, 2014).

The studies included here present various ways of creating multimodal digital stories with
young children. However, several of the studies focus merely on digital activities — that is,
activities with tablets or computers; less is known about how digital activities are entwined
with traditional non-digital activities. Further, the multimodal digital stories presented in
the studies are mostly made individually or in pairs, not in groups. The research question in
this paper is as follows: What characterises the technology-mediated creation process when
groups of young children create multimodal digital stories in collaboration with a teacher?

Theoretical Framework

Pedagogy is considered to be a core knowledge domain in Norwegian ECEC (Borhaug et
al., 2018; Udir, 2017). When including digital technology in pedagogical practices, teachers’
knowledge and ability to reflect and make critical choices are crucial (Jernes et al., 2010;
Stephen & Edwards, 2018). Such knowledge and ability is a central aspect in professional
digital competence %, which can be defined as “knowledge about ICT and digital tools related
more clearly to children’s cultural formation, bildung, connected to the content, the strate-
gies (working design) as well as values related to the society of tomorrow” (Alvestad &

1. Kindergartens in Norway are pedagogical ECEC institutions for children ages 0-5. The framework plan is a
regulatory framework for the content and tasks of kindergartens.
2. The Norwegian term is profesjonsfaglig digital kompetanse (PfDK).
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Jernes, 2014, p. 7). In the context of creating multimodal digital stories, I understand peda-
gogy in terms of the teachers’ aims and reasons for why they create the stories, and digital
technology in terms of the methods, how a multimodal digital story is created. Content is
related not only to the ECEC curriculum, but also to knowledge of what a multimodal dig-
ital story is. This understanding of pedagogy, technology, and content can be seen in line
with Mishra and Koehler’s (2006) technological pedagogical content knowledge (TPACK).
According to Mishra and Koehler, integrating digital technology in pedagogical practice
requires a unique and context-based combination of technology, pedagogy and content.
Teachers’ knowledge of the complex interactions among these three knowledge domains,
and how to combine them in situ, is central (Mishra & Koehler, 2006). In contrast, the find-
ings from previous studies indicate that teachers’ pedagogical or technological knowledge
dominate practice (Jernes et al., 2010; Manfra & Hammond, 2008; Undheim & Vangsnes,
2017). Teachers’ pedagogical aims define their use of technology when creating digital doc-
umentaries with students in school (Manfra & Hammond, 2008), and their choices related
to content are based on pedagogical justifications when creating digital stories with chil-
dren in ECEC (Undheim & Vangsnes, 2017). In a study of teachers’ use of digital technology
in ECEC, the teachers emphasised their technological knowledge; however, at the same
time, they expressed a lack of knowledge of how to include digital technology in their ped-
agogical practice (Jernes et al., 2010). This is supported by two recent national surveys
(Fagerholt et al., 2019, p. 25; Fjortoft et al., 2019, p. 129), in which Norwegian ECEC prac-
titioners highlight a lack of digital competence as the most limiting factor in their use of
digital technology in ECEC. In light of this, teachers’ knowledge of how to combine tech-
nology, pedagogy and content in situ - in collaboration with the children during the crea-
tion process — is important, as emphasised in professional digital competence and TPACK
(Alvestad & Jernes, 2014; Dardanou & Kofoed, 2019; Mishra & Koehler, 2006).

Methods

Research Design

The study is a qualitative multiple-case study with two cases, with a focus on observable
contemporary events in situ (Creswell, 2013; Yin, 2014), to provide an in-depth exploration
of the technology-mediated creation process. In each of the two cases, six children (age 4-5)
and one teacher created a multimodal digital story together.

Participants

The participants were recruited from a Norwegian research project (Mangen et al., 2019).
Both teachers were female, aged 44 and 47, with 15-20 years of experience as ECEC teach-
ers. One of the teachers had previously made a few multimodal digital stories; however, the
other teacher was doing it for the first time. Neither of them had previously used digital
technology in a creation process with a group of children over several days. Both teachers
expressed that they saw their participation as a good opportunity to learn more about using
digital technology with children. To provide the teachers some technical help to get started,
they were given the opportunity to attend a workshop focusing on how to create multi-
modal digital stories on tablets.

Data and Data Collection

The process began with the shared reading of a picture book app as inspiration and ended
with a display of the final products. All the activities planned by the teachers during these
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creation processes are included in the cases. All activities 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, taking notes and video-recording the
activities. Both cases followed the same case study protocol to maintain the logic of replica-
tion and the same chain of evidence, as well as to strengthen the study’s reliability and valid-
ity (Yin, 2014). To ensure the quality of the study, a pilot study was conducted.

Based on experiences from the pilot study, all activities were video-recorded to capture the
multimodal complexity, the different layers of information occurring simultaneously, and the
temporal and sequential records of the process (Flewitt, 2006; Heikkild & Sahlstrom, 2003).
The activities were recorded with a small, hand-held digital camera with integrated micro-
phone to capture sound, focusing on group activities. I placed myself close enough to capture
the interactions between the teacher and the children, the conversations, the body move-
ments, and the artefacts, without interrupting them physically. The video observations were
collected over a period of two months; this paper draws on 14 hours of video from 18 days.

Analysis

Both teachers described the creation process by focusing on the activities. Inspired by their
descriptions and the creation process in Letnes’s study (2014), I viewed activities as a means
of coding what the teachers and children were doing during the process. The videos were
analysed inductively through constant comparison analysis, inspired by grounded theory
(Glaser & Strauss, 1967; Leech & Onwuegbuzie, 2008), in NVivo (QSR International Pty
Ltd., 2018). The analysis began with a within-case analysis in which each case was analysed
separately, followed by a cross-case analysis with both cases (Creswell, 2013). By drawing on
observable data, my aim is to provide an in-depth exploration of the creation process in situ,
including the teachers’ comments during the process; however, their reflections of the pro-
cess are not included. Descriptions of the codes were added to a codebook to ensure con-
sistent coding. The codes were refined and adjusted several times during the analysis, and
some were grouped into broader categories; Tables 1 and 2 are the final codebooks.

Table 1 Codebook — Non-digital activities

Categories | Codes Description of the code
Activities and conversations concerning the different aspects related to the develop-
ment of the narrative
Composing | Conversations about which characters to include in the narrative and what the
) characters would do
Narrative
Repeating Repeating what they had agreed on, specifying some elements or extending the narrative
Discussing Conversations about adjustments during the process from oral to multimodal digital
story
Re-telling Activities when they were retelling the narrative, e.g. recording the narrator’s voice
Activities and conversations concerning the props
Making When they were making props, e.g. clay figures
Props Drawing/ When they were drawing or painting, including conversations about what they were
painting drawing or painting
Discussing Conversations about what to use as props and how to make them, and what else they
needed
. Conversations about what they were going to do and when, including questions
Planning
about who would prefer to do what
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Table 2 Codebook — Digital activities

Categories | Codes Description of the code
Activities and conversations concerning the different aspects related to making the
animations
Animating Moving the characters, one step at a time while taking the pictures and creating the
Animation animations
Preparing Preparations with the props and tablet when getting ready to animate the scenes
Discussing Conversations concerning how to animate
Activities and conversations concerning the pictures
Searching Searching for pictures on the Internet and conversations about them
Pictures Discussing Conversations concerning the pictures, e.g. how to take pictures
Photograp- | Photographing drawings and text posters
hing
Conversations and utterances concerning the products they were making, e.g.
Product when watching the animated scenes, reading the e-book, or listening to the sound
recordings
Activities and conversations concerning aspects related to editing the e-book or
movie
Cropping Cropping and editing the pictures in the e-book
Changing Changing the movie’s tempo, in the iMovie app
tempo
Editing P
Copying Copying pictures, in the Stop Motion Studio app
Deleting Deleting pictures, in the Stop Motion Studio app
Title and text | Writing and adding text to the e-book and movie
Discussing Conversations concerning editing
Conversations concerning sound recordings
Recording Recording children’s voice and creating a narrator’s voice for the e-book and movie
Discussing Conversations concerning the recordings, e.g. when listening to the narrator’s voice
Sound
Adding Adding voice recordings and music to the e-book or movie
Searching Searching for music on the Internet
Creating Creating their own music, in the Auto Rap app
Play Events when the children spontaneously engaged in play
Technology Activities and conversations concerning the use of technology
Shared Transcriptions of the shared dialogue-based reading activity
dialogue-
based
reading
Ethics

During the research process, I have reflected and thoroughly thought through every aspect.
I have been sensitive and flexible, shown respect, and made adjustments as needed in col-
laboration with the participants. This approach is emphasised by several authors with
regard to the practice of being a reflexive researcher (e.g., Alvesson & Skoldberg, 2018;
Guillemin & Gillam, 2004). I consider the collaboration between the participants and the
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researcher to be important in the development and construction of empirical knowledge,
which is closely connected to the context and the specific group where the researcher also
influences the situation, as noted by Alvesson and Skoldberg (2018). The preliminary find-
ings of the analysis were discussed with the teachers to validate the findings (see Jernes &
Alvestad, 2017). The teachers confirmed the analysis of the activities and the creation pro-
cess.

The study was approved by the Norwegian Centre for Research Data (NSD), and all par-
ticipants provided their informed consent. Trust, loyalty and confidentiality were essential
in the interactions between the researcher and participants, both teachers and children.
Ethical guidelines, as stated by NESH (2016), were taken into account and followed during
the entire research process. The participants’ confidentiality was ensured by anonymising
their names and other identifiers.

Results

The participants in the two cases made two different multimodal digital stories (Table 3). In
case 1, six children and one teacher made an e-book of drawings, paintings, photos, text,
music, songs, and speech called The Wedding. It is about a rooster who is getting married to
his dream princess and their large wedding with 12345 guests. In case 2, six other children
and their teacher made a stop-motion animation movie with Duplo blocks and clay figures,
text, a narrator, and music called Rapunzel. It has clear references to the narrative of Rapun-
zel, who is trapped in a castle by her stepmother and rescued by a prince.

Table 3 Presentation of the two cases

The cases Multimodal digital story Activities involved Technology used
Case 1: The An e-book made of drawings, | Shared dialogue-based rea- iPad
Wedding paintings, photos, written ding, narrative, props, pictu- | Book Creator (Red Jumper
text, music, songs, and narra- | res, product, editing, sound, Limited, 2018)
tor voice and display of the final pro- | Auto Rap (Smule, 2017)
duct YouTube (Google LLC, 2018)
Case 2: Rapunzel | A stop-motion animation Shared dialogue-based rea- iPad
movie made of Duplo and clay | ding, narrative, props, plan- | Stop Motion Studio (Cateater
figures, written text, narrator | ning, animation, product, edi- | LLC, 2017)
voice, and music ting, sound, and display of the | iMovie (Apple, 2018)
final product

Through an inductive approach to the analysis of the video observations, and with a focus
on what the teachers and children were doing during the creation process, two main analyt-
ical categories were identified: non-digital activities and digital activities. Non-digital activ-
ities are activities that occur during the process where digital technology is not used, while
digital activities are activities where the use of digital technology plays an important role
(see the final codebooks; Tables 1 and 2). The creation process will also be described.

Non-Digital Activities
During the analysis of the video observations, the non-digital activities of narrative, props,
and planning were identified.

The narrative activity concerns the various aspects related to the development of the
narrative, such as when the teachers and children were discussing which characters to
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include in the narrative and what the characters would do. In the case of The Wedding, the
children and teacher composed the narrative while the children were drawing, indicating
an interconnection between the narrative and props activities (Excerpt 1).

Excerpt 1, from The Wedding

The children and the teacher are sitting by the table; the children are drawing props.
Child 1: P'm drawing a princess.

Teacher: What is the princess doing?

Child 1: Sheis...

Child 2: Getting married to a man.

Child 1: Jumping.

The narrative being composed in Excerpt 1 was continued, and, together, Child 1 and Child
2 decided that the princess was going to jump to another city to marry a man. During the
process, the participants reiterated the elements on which they had agreed, specified some
elements or extended the narrative, for example, when the character in Excerpt 1 was
changed from a man to a rooster. The narrative activity also includes conversations about
adjustments in the process from oral to multimodal digital story and the recording of the
children’s voices.

Props is an activity performed quite differently in the two cases due to how the multi-
modal digital stories were produced. The actions included in props are, for example, when
a child was making a clay figure to use in Rapunzel, the child said, “The head is going to be
yellow, and the body is going to be red.” The props activity includes activities when the chil-
dren were drawing or painting, scenarios such as when a child said, “I am going to make a
cake” and then began to draw. In the beginning of the process, both groups discussed what
materials to use to create props and how to make them. Later in the process, the conversa-
tions were about which props they had made and what else they needed.

Planning involves discussions about what the children were going to do and when, for
example, “On Monday we will make the characters.” The teachers’ questions about who
would prefer to do what are also included in this code.

Digital Activities
Several digital activities were identified during the analysis of the video observations, such
as animation, pictures, product, editing, sound, and play.

Animation was performed only in the Rapunzel case. When animating the scenes, two
or three children collaborated. One or two children moved the characters, one step at a
time, while another child took the pictures with the tablet. Animation includes the prepa-
rations that are made with the props and tablet when the children and teacher were getting
ready to animate the scenes. One day, when they were preparing the props, one of the chil-
dren suddenly said, “I know what we can use. The sky...,” and went and found a blue mat-
tress. Another child replied, “We need a sky,” and helped to place the mattress against the
wall as a background. Then, the children looked at the tablet to see if the mattress looked
similar to the sky. The animation activity includes discussions about how to do animation



172 MARIANNE UNDHEIM

and why. For instance, when one of the children began to move the character before the
other children were ready, the teacher explained, “You need to wait, don’t move [the char-
acter] before we have started to take pictures, or it won’t show in the movie.”

Events when the children searched for pictures on the Internet and discussed them or
when the children photographed their drawings or text posters are coded as pictures
(Excerpt 2).

Excerpt 2, from The Wedding

The teacher and children are searching for pictures of weddings on the tablet and have found a picture.
Teacher: What do you think they have done?

Child 1: Got married.

Teacher: How can you tell?

Child 1: They are standing like this. [The child imitates how the couple in the picture is standing. ]

Child 2: Because they look beautiful.

The product activity includes discussions and utterances related to the products they were
making - for example, when a child suddenly began to talk about the sound while compos-
ing the narrative: “We have to change our voice... we cannot talk like we usually talk.”
When watching one of the animated scenes for Rapunzel, the teacher described a move-
ment in the movie: “Wow, we can see the trees moving.” “That’s because it’s windy,” one of
the children replied. When watching the animated scenes, the children often made com-
ments about the characters’ movements. Questions related to sharing the product are also
included in this code - for example, when one of the children asked, “When are we going to
show the book to the others?”

Activities when the participants edited the e-book or movie are coded as editing - for
example, cropping pictures, changing the movie’s tempo, copying and deleting pictures, and
writing titles and text. The children quickly learned how to delete unwanted pictures:
“I need to put this one in the trash,” one of the children said when looking through the pic-
tures for Rapunzel. Discussions about editing, how to do it, and why, are coded as editing.
When adding text to the pictures for The Wedding, the teacher showed and explained how
they could change the size of the letters.

In both cases, sound was the activity the children spoke most about during the process.
The children clearly expressed that sound was important, for instance when they were
watching an animated scene one of the children expressed, “They don’t talk! We need sound
too!” Sound includes events when the children recorded their voices and created a narrator
for the e-book and movie and discussions about the recordings - for example, when they
were listening to the recorded voices. Sound includes events when the participants added
their voice recordings and music to the e-book or movie. “Can you see? It looks like a note.
When we see a sign like that, it very often has to do with sound or music,” the teacher said
while showing the children where to click to add sound. In the case of The Wedding, they
also searched for music on the Internet and created their own music in an app.

Events when the children spontaneously engaged in play - for example, with the draw-
ings or characters - are coded as play. In the case of The Wedding, there were examples of
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rhyming when the children talked about their drawings while they were drawing. The chil-
dren also played with the technology, for example when exploring the possibilities of taking
photographs with the tablet.

The Creation Process

In both cases, the creation process began with a shared reading activity as inspiration and
ended with a display of the finished products. The analysis shows a combination of activi-
ties during the nine days of the creation process; see Figure 1. Sometimes the teachers
involved the children by explaining what they would do afterwards or the following day, for
example: “When we have animated all the scenes, we will do something called editing.”
However, during the creation process, both teachers mainly focused on the ongoing activi-
ties, and less on the process as a whole.

-,

/ """'J--_Display ofthe ™
. finished product ¢
\x—_‘_________ﬂ,..-

Day 9: Product

Day 8: Product, Sound,
and Narrative

|Day 7: Sound, Editing, and Product |

Day 6: Narrative, Sound, Product,
Pictures, and Editing

|Day 5: Props, Narrative, and Sound |

Day 4: Props, Narrative, Product,
Sound, and Pictures

|Day 3: Props, and Narrative

|Day 2: Props, and Narrative

|Day 1: Product, and Narrative

~“Shared readfngﬁlh“'\l
A activity .
\“—‘_._‘____..

Figure 1 Activities during the process in the case of The Wedding.

In the case of The Wedding, the narrative and props activities were often performed at the
same time, and the analysis indicates a close connection between these two non-digital
activities. There are also close connections between the narrative and digital activities of
sound, editing, product, and play in both cases and between narrative and animation in the
Rapunzel case. These digital activities inspired and influenced changes and adjustments to
the narrative during the process. According to the analysis, there are no clear connections
between the non-digital activity of props and the digital activities of pictures, product, and
sound. The searches for pictures and music were performed while the children were draw-
ing, which could indicate an interconnection between these activities. However, the
searches were mainly done by the teacher while the children were drawing; therefore, I con-
sider these activities to be separate activities that happened to occur at the same time. Later
in the process, the children stopped drawing and became involved in the digital activities of
pictures and sound together with the teacher.
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Analysis of the time spent on the activities during the creation process shows that in
both cases, no digital technology was used for approximately 50% of the total time. In the
case of The Wedding, the participants spent most time on props (40%), narrative (23%),
sound (20%), and product (17%) while in the Rapunzel case, they spent most time on ani-
mation (35%), narrative (25%), and props (17%). In both cases, the teacher decided when to
use digital technology, and which apps. In the case of The Wedding, the teacher used one of
the apps presented in the workshop in addition to a webpage and another app; in the
Rapunzel case, the teacher only used apps presented in the workshop (Table 3). Both teach-
ers introduced the tablet as a tool to create by showing the children how to use the apps.

Discussion

Drawing on the previous research on creating multimodal digital stories in ECEC and
informed by TPACK and professional digital competence, this paper aims to answer what
characterises the technology-mediated creation process when groups of young children
create multimodal digital stories in collaboration with a teacher.

Recording Sound and Sharing

For the children, it was especially important to record sound and to share the product. In
both cases the teachers made the decision of what they were going to do - for instance, what
activity and whether they would use digital technology. However, the observations indicate
that some of the choices made by the teachers during the process, for example, regarding
sound, were strongly influenced by the children. The utterance, “They don’t talk! We need
sound too!” is an example of this. Similarly, in the case of The Wedding, the children clearly
expressed that they wanted to create their own music. The pedagogical aspect regarding the
activities was dominant in the ways the teachers framed the activities and involved the chil-
dren; the teachers supported the children’s interests and gave the children time and space to
participate and play. The importance of sharing a multimodal digital story with peers is
highlighted in previous studies; by showing their finished product to peers or parents, chil-
dren are given an opportunity to experience the product from new perspectives (Letnes,
2014). However, the findings of this study show that the children also put into words what
they see and share perspectives about the product with each other during the creation pro-
cess, which I interpret as equally important.

Complex Interplay of Non-Digital and Digital Activities

The creation process in both cases can be characterised as a complex interplay of non-digi-
tal and digital activities. Some activities took place at the same time without being con-
nected, while other activities took place at the same time and were closely connected. How-
ever, the digital technology provided the creation process with new possibilities, as has been
emphasised by several researchers (Fleer, 2018; Garvis, 2016; Letnes, 2014; Marsh, 2010).
Both teachers introduced the tablet as a tool to create by showing the children how to use
some specific apps. The tablet was used for editing, photographing drawings, recording
sound, and animation. Thus, at the same time, no digital technology was used for approxi-
mately 50% of the total time spent in both cases. This finding highlights the importance of
understanding traditional non-digital activities such as narrative and props and digital
activities as complementary in the creation of multimodal digital stories, as highlighted by
Burnett and Daniels (2016) and Kucirkova (2014). In a technology-mediated creation pro-
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cess, meaning-making occurs as an entwined activity between non-digital and digital activ-
ities.

Teachers’ Professional Digital Competence

The findings in this paper highlight the importance of having enough knowledge about dig-
ital technology to be able to reflect and make critical choices not only about how to include
digital technology in pedagogical practice, but also about when to use technology in activ-
ities with the children (Alvestad & Jernes, 2014; Borhaug et al., 2018; Jernes et al., 2010;
Stephen & Edwards, 2018). The teachers in this study included technology in a critical and
reflexive way by adjusting the use of technology for the children and the activities. This
indicates an understanding of how to use technology with the age group, and pedagogic
reflections regarding techniques, working methods and equipment (Alvestad & Jernes,
2014; Mishra & Koehler, 2006). Thus, to have knowledge of pedagogy, content and technol-
ogy is not enough; teachers also need knowledge of how to combine these elements in situ
together with the children during the creation process as in professional digital competence
and TPACK (Dardanou & Kofoed, 2019; Mishra & Koehler, 2006). Moreover, as also shown
in this paper, creating a multimodal digital story can be accomplished without much previ-
ous experience in using digital technology with children, as one of the participating teach-
ers was doing so for the first time. Both teachers have many years of experience as ECEC
teachers but very little experience in creating multimodal digital stories; thus, they were
eager to learn. Further analysis could be conducted to investigate which of the technological
experience or the pedagogical experience and motivation is more important.

Conclusion

In this paper, two technology-mediated creation processes are explored and described. The
analysis shows that in a creation process in which a group of young children and a teacher
use digital technology to create a multimodal digital story, recording sound and sharing are
most important for the children. Further, the creation process is characterised as a complex
interplay of non-digital and digital activities. The findings in this study highlight the
importance of seeing non-digital and digital activities as complementary and entwined
activities in the meaning-making. The digital technology - the tablet — played an important
role in this creation process by providing possibilities for editing, photographing drawings,
recording sound, and animation. The tablet was used as a tool to create.

The study is an example of how two teachers used digital technology to create multimodal
digital stories, in two different ways, together with groups of children. The findings draw on
observable data and cannot offer any insights about the teachers’ thoughts or reflections
regarding their choices related to the creation process. Thus, there is a need for more research
on the various aspects related to the creation of multimodal digital stories — for example, how
the teachers involved the children and the interactions among the participants.

The findings from this study indicate that teachers’ professional digital competence is an
important factor when involving children in a creation process with digital technology,
which includes their knowledge of how to use the technology during the process, integrated
with pedagogical and content-based judgements and experience (Alvestad & Jernes, 2014;
Borhaug et al., 2018; Dardanou & Kofoed, 2019; Jernes et al., 2010; Stephen & Edwards,
2018). Drawing on the results from this study, there is a need for more focus on aspects
related to teachers’ professional digital competence in ECEC and teacher education.
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