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When science content becomes animated: preschool 
teachers’ experiences of slowmation implementation
Maria Papantoni , Pernilla Nilsson and Anne-Marie Cederqvist

The School of Education, Humanities and Social Sciences, Halmstad University, Halmstad, Sweden

ABSTRACT
Background: Research emphasises preschool teachers’ work with 
multimodal representations to assist children in developing their 
understanding of science content. However, this can be time- 
consuming and challenging in terms of preparation and materials. 
Slowmation is a multimodal representation where children represent 
and visualise science content through narrated digital animations. 
More research is needed on preschool teachers’ experiences of using 
slowmation to teach science.
Purpose: This study aimed to explore preschool teachers’ experi
ences of implementing slowmation to teach science content in 
a preschool context.
Sample: The study involved five teachers and 17 children (4–5  
years) at two preschool departments.
Design and methods: To reflect on what science content to include 
in the slowmation as well as to articulate their pedagogical consid
erations for using slowmations, the reflective tool Content 
Representation (CoRe) was used. Based on the CoRe, the teachers 
constructed slowmations with the children. Video-stimulated recall 
interviews (n = 2) were conducted, allowing teachers to express their 
experiences. The interview data were then analysed thematically.
Results: The teachers’ experiences of implementing slowmation are 
summarised in terms of (re)framing the content, children’s engage
ment, repeated opportunities to engage with the content, and pre
paration and support needs. For instance, the slowmation due to its 
design, provides repetitive learning opportunities for children and 
addresses children’s interests and engagement. The results have impli
cations for teaching science with slowmation in preschool settings. 
Further, the results indicate the importance of using a reflective tool 
such as the CoRe for teachers to reflect on what particular content to 
include in the slowmations as well as, why and how to use slowmations 
in preschool.
Conclusion: Slowmation enhances children’s engagement and 
understanding of science, offering teachers valuable insights into 
children’s learning. Despite some challenges, its repetitive structure 
contributes to visualising and learning science content. Further 
research from a teacher’s perspective provides additional insights 
into the conscious use of slowmations in preschool science activities.
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Introduction

When it comes to preschool science education, research highlights the importance of 
teachers’ key role in facilitating children’s learning of diverse science content (Fleer 2009; 
Yıldız Taşdemir and Güler Yıldız 2024). However, teaching science is often complex 
because it involves presenting, explaining, and representing abstract phenomena to 
develop children’s science knowledge (Eilam and Gilbert 2014). Research suggests that 
science teaching for young children should be flexible, allowing learning situations to 
evolve based on their interests and explorations (Andersson and Gullberg 2014). In this 
sense, teachers play a crucial role in enabling children to explore science phenomena 
based on children’s prerequisites.

Additionally, children are more inclined to learn science when the learning goals are 
communicated through active teacher guidance, which includes directly pointing out scien
tific processes and responding to children’s interests and reflections (Siry and Max 2013; Siry, 
Trundle, and Saçkes 2023). Creating practices where children can express their understanding 
through different resources, such as images and videos, enhances children’s understanding 
and nurtures positive feelings and motivation (Siry, Trundle, and Saçkes 2023).

According to Undheim (2022), the digital tools used in preschools include digital 
devices such as tablets and projectors, as well as digital resources like applications and 
media. Digital tools have becoming an embedded part of young children’s lives, and 
when incorporated into preschool settings, they can positively enhance children’s play 
and learning experiences (Fleer 2020).

For instance, teachers use digital tools for various content- and learning-related 
purposes, including searching for information with children, facilitating discussions 
about science concepts, documenting children’s activities for sharing purposes and 
identifying children’s learning (Papantonis Stajcic and Nilsson 2024; Walan and 
Enochsson 2024). Digital tools also complement other educational tools in creating 
stimulating environments that enhance children’s critical reflection and their develop
ment of a responsible attitude to wards technology (Walan and Enochson 2024).

It is well argued that teachers play a crucial role for integrating digital tools into science 
teaching practices in a meaningful way. Due to the focus on technology’s shortcomings 
(deficit positioning) in early childhood settings, there has been less focus on investigating 
innovative teaching practices, including the digital tools teachers use (Fleer 2020). To 
effectively integrate digital tools into early childhood education, teachers need to con
sider a blended approach that combines digital and traditional methods, encouraging 
interactive and child-centered learning (Chen and Ding 2024). Furthermore, Eilam and 
Gilbert (2014) stress that teachers must cultivate pedagogies for teaching children about 
visual representations and gradually increase their awareness of children’s ability to use, 
generate, and manipulate representations. In addition, the use of animations, being 
dynamic representations, facilitates difficulties such as representing processes for differ
ent phenomena, as opposed to showing static images of a process (Eilam and Gilbert  
2014). Moreover, creating and producing digital narratives, such as storytelling and 
animations, offer valuable learning experiences (Hoban, Nielsen, and Shepherd 2013). 
Representations enabled by technology can facilitate the visualisation of abstract con
cepts. A notable example of such representations is slowmations, which are narrated 
digital animations that represent and visualise science content (Hoban and Nielsen 2010).
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Subsequently, as stated above, when teachers articulate clear objectives for their 
teaching and provide opportunities for children to express their understanding of science 
content using different artefacts and technologies, it can positively impact children’s 
learning. It is crucial to recognise teachers’ key role in children’s learning and capture 
their experiences of implementing technology-based artefacts to teach science content to 
promote children’s learning.

Moreover, Mou et al. (2023) call for additional empirical research that investigates and 
evaluates specific digital tools, as most previous educational technology research has 
focused on learning motivation, satisfaction, and learning effectiveness. Eilam and Gilbert 
(2014) stress the importance of teachers acknowledging the challenges involved in using 
and constructing visual representations and the particular obstacles they might encoun
ter that could hinder or challenge their learning process.

Therefore, the study presented in this article aims to describe how teachers experience 
the implementation of slowmation for teaching science content in preschool to stimulate 
children’s engagement in and learning of the science content. The implementation of the 
slowmation is based on teachers clarifying their pedagogical considerations regarding the 
science content to be taught and represented in slowmation. 

The following research question guided the study.

– How do teachers experience the implementation of slowmation for teaching and 
learning science content in preschool?

Making explicit the what, why, and how of science teaching

For young children, perceptions and experiences of science phenomena in different 
contexts play a significant role in shaping and conceptualising science concepts 
(Fragkiadaki, Fleer, and Ravanis 2019). The role of teachers as key facilitators of children’s 
science learning is widely recognised. For example, teachers enable children’s science 
exploration and inquiry (Fleer 2009). Furthermore, teachers should take advantage of and 
capture unforeseen events as they unfold, listen to children and their explanations, and 
encourage inquiry through questions that stimulate children’s critical thinking and 
exploration (Andersson and Gullberg 2014). It is also mentioned that the teacher’s primary 
responsibility is not to teach science concepts to children directly but rather to provide 
them with skills related to scientific processes through achievement-oriented and play- 
based activities (Kutluca and Nacar 2021).

Yıldız Taşdemir and Güler Yıldız (2024) emphasise the crucial role of preschool 
teachers in designing quality activities that help children develop an accurate 
understanding of science concepts and their surroundings during their early 
years. Furthermore, Yıldız Taşdemir and Güler Yıldız (2024) highlight the impor
tance of teachers designing activities that centre on children’s curiosity and inter
action with their environment. They argue that science teaching objectives should 
focus on supporting children’s senses and observation skills. They emphasise the 
need for experiential learning and suggest that teachers tailor their methods to 
meet children’s learning needs, interests, and prior knowledge.
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The above findings highlight teachers’ readiness to engage in well-considered and purpo
seful science teaching for preschool children. Previously, the reflection tool Content 
Representation (CoRe) has been used to access teachers’ pedagogical considerations on 
science content and as a resource for developing teachers’ knowledge (Loughran, Mulhall, 
and Berry 2004; Papantonis Stajcic and Nilsson 2024). The CoRe consists of prompts in which 
teachers clarify their pedagogical considerations around particular Big Ideas, which are 
valuable knowledge teachers intend children to learn. When science teachers articulate 
their content knowledge through CoRes, it enables them to focus on the content’s essential 
aspects and teach with clear intention and direction (Loughran, Mulhall, and Berry 2004).

The CoRe tool has been used to capture teachers’ Pedagogical Content Knowledge 
(PCK) (Carlson et al. 2019; Hume and Berry 2013; Shulman 1986), mainly for preservice 
teachers and teachers teaching school pupils. Shulman (1986) introduced PCK as com
prising a blending of varying knowledge that teachers need and use to enhance learners’ 
understanding, such as content knowledge, knowledge of children or pedagogical knowl
edge. More than 30 years later, the Refined Consensus Model (RCM) of pedagogical 
Content Knowledge (PCK) (Carlson et al. 2019) was developed to describe the knowledge 
and experiences that shape and inform teacher practice and mediate student learning 
outcomes. The framework of RCM has been used for studying, analysing and interpreting 
preschool teachers’ considerations for a digitalised learning context of science 
(Papantonis Stajcic and Nilsson 2024). In the RCM, digital technology is regarded as one 
of the many contextual influences (e.g. specific classroom environment, educational 
policies, school climate, administrative requirements, etc.), and contributors to 
a teacher’s PCK through its positioning in the Learning Context layer (Nilsson 2024). As 
such, technology is a crucial contextual factor and/or a filter in the learning context of 
preschool science for enabling powerful representations and ways of making the content 
clear (Papantonis Stajcic and Nilsson 2024).

To explore preschool teachers’ experiences of using the CoRe, Nilsson and Elm (2017) 
investigated how CoRes supported 46 preschool teachers attending a professional develop
ment programme to focus more systematically on specific content and how to teach it to 
children to stimulate their engagement and learning. Similarly, Papantonis Stajcic and Nilsson 
(2024), investigated 16 preschool teachers who completed the CoRe tool in their teacher 
teams on how to include digital tools when teaching science content. Digital tools were 
considered, for example, to access children’s learning and to visualise abstract content. These 
studies indicate that the CoRe tool is helpful because it facilitates teachers’ reflections on 
specific science content, indicating that their understanding of the content is closely linked to 
their knowledge of effectively teaching it (Papantonis Stajcic and Nilsson 2024).

Digital animations constituting emergent learning practices

With their inherent technological functions, digital tools create opportunities for different 
actions in learning practices. This study focuses on tablet-based animation tools because 
they are widely used in educational settings to teach digital storytelling skills. Yelland 
(2018) studied the potential of tablets, as a contemporary digital tool and found that 
these tools could create imaginative multimodal texts documenting children’s learning 
journey, such as representations of children’s interests supported by ‘open-ended apps’. 
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These artefacts (e.g. eBooks) can be characterised as a dynamic and permanent record of 
children’s daily experiences and can be retrieved by themselves or others (Yelland 2018).

According to Mou et al. (2023), animations that slowmation includes have emerged as 
a powerful educational tool that provides children with opportunities for reflection, 
enhances their story comprehension skills and increases their enjoyment in the learning 
process. Moreover, animations can serve as an effective way to encourage exploration, 
reasoning and decision-making Mou et al. (2023).

When digital animations are integrated during roleplay, children intentionally select 
objects for the animations, as they have negotiated choices during play (Fleer 2018). 
Storyboards help thinking, primarily through ‘what if’ scenarios. Children’s self-regulation 
is also promoted as they learn to sequence and capture scenes effectively to tell a story. 
This form of digital storytelling stimulates unique cognitive challenges, encouraging 
children to understand story structure differently than through traditional storytelling 
or role-play.

In a science context, Patron et al. (2024) studied what happens and what is made 
possible for preschool class children (6 years old) when they participate in multimodally 
designed activities and create digital animations on water molecules. The children worked 
together while creating the digital animations, which helped them to improve their 
collaboration skills, take turns, and learn from each other. However, teachers needed to 
support children in learning to use digital tools autonomously. Furthermore, children 
must understand the application’s functions so that the focus is on creating animations 
rather than technical details.

Fleer (2020) found that teachers became more active when digital animations were 
integrated into children’s play. They supported the children by co-directing props and 
when children took photographs for the animation. Teachers also guided children’s 
understanding of animation by creating a real-world environment and collaborating as 
co-animators and co-actors (Fleer 2020). Further, teachers need to consider children’s 
existing digital skills and assess which technical aspects should be covered before creat
ing digital representations (Patron et al. 2024).

Slowmation – a digital tool to visualise science content

Slowmation is an abbreviation for ‘slow animation’ and a simplified approach to con
structing a short narrated animated film, played slowly at two frames per second (Hoban 
and Nielsen 2010). Using the stop-motion animation technique (manually moving objects 
while taking photos and editing digitally) makes it feasible to implement such animation 
in science practices (Hoban and Nielsen 2010).

Teachers or children can use slowmation to visualise science content. Loughran, Eilam, 
and Gilbert (2014) explain that visualisation encapsulates both the visualised object/ 
image (the what) as well as the process of visualising something (the how). The creator 
of a slowmation must understand the science content and visualise by planning, organis
ing, and (re)constructing (Hoban and Nielsen 2010). Fleer and Hoban (2012, 69) describe 
how ‘action and thoughts are transformed into a visual product’. Slowmation provides 
a creative approach for science teachers to encourage, identify and address children’s 
understanding of science content by incorporating various modalities such as storytelling, 
images, and animations (Hoban and Nielsen 2010).
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Waldrip, Prain, and Carolan (2010) state that representations communicate scientific 
information and are associated with the reasoning of scientific language. Research 
emphasises the importance of representations and children's active role in constructing 
them. For example, Prain and Tytler (2012) suggest that representations made by children 
can be viewed as a demonstration of scientific learning and reasoning, as this type of 
activity aligns with how knowledge is generated and shared within the scientific commu
nity. As such, slowmations can be defined as representations. Furthermore, multimodal 
representations constructed by children enhance science learning (Waldrip, Prain, and 
Carolan 2010). Hoban, Nielsen, and Shepherd (2013) highlight that learners can articulate 
and refine their understanding of science content by designing representations, such as 
storytelling or animation.

Slowmations have been used in various educational settings as a pedagogical resource 
to enhance learners’ understanding of science concepts (Fleer and Hoban 2012; Fridberg, 
Thulin, and Redfors 2018), revealing the feasibility of this pedagogical approach. 
Slowmations, consisting of the five representations of Background, Storyboard, Models, 
Digital Photographs, and The Animation, allows children to repeatedly represent science 
content based on their experiences (Hoban and Nielsen 2010). Through their five multi
modal representations, slowmations can be compared to cumulative representations, 
encouraging learners to articulate science content in a new way (Hoban and Nielsen  
2010). Table 1 describes the five distinct representations found in a slowmation, with 
illustrated photos from the group working with dinosaurs:

Their use in preschool science is effective as they foster discussions between teachers 
and children through social interaction and physically constructing the animations (Fleer 
and Hoban 2012). Özdilek and Ugur (2019), investigating the views of preschool student 
teachers, reported visualisation and concretisation when integrating slowmation with 
younger children (mainly in preschool). Regarding communicating about science phe
nomena, Fridberg, Thulin, and Redfors (2018) imply that slowmations offer hands-on 
experiences and enhance advanced reflections. Also, children’s motivation and engage
ment (Fridberg, Thulin, and Redfors 2018), as well as their self-confidence (Özdilek and 
Ugur 2019), have also been noted in connection with working on slowmations. According 
to Mou et al. (2023), the focus on the potential advantages of using digital tools through 
technology-enhanced learning has recently been growing. Additionally, incorporating 
digital tools into the instructional design or blending learning theories, content, skills, and 
attitudes can be effectively combined within the learning environment. Furthermore, 
Fleer and Hoban (2012) indicated that slowmations provide an innovative method for 
purposeful teaching in early childhood settings, as action and thought on slowmation 
construction form a mediating environment where ‘interrogation’ between everyday and 
scientific experiences can take place. Its structure enables interactions between teachers 
and children about significant concepts and ideas throughout the animation (Fleer and 
Hoban 2012; Mou et al. 2023).

However, Özdilek and Ugur (2019) emphasise that slowmation construction is time- 
consuming and presents challenges in terms of preparation and material selection, such 
as technical aspects and science content, that need to be considered during the prepara
tion process. More empirical research is required to shed light on implementing slowma
tion to stimulate children’s learning in the preschool context based on teachers’ 
pedagogical underpinnings.
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Table1. Slowmation and the five representations.
Background: 

Provides essential 
information for 
understanding the 
science content. 
Typically, learners seek 
facts or teachers 
supply details about 
the science topics. In 
this study, teachers 
planned science 
activities after 
reflecting through 
CoRe.

Activity: Searching for information on the internet about when the dinosaurs lived.

Storyboard: 
When constructing 
a storyboard, the 
content is divided into 
smaller scenes 
detailing how these 
scenes can be 
organised, which 
resources are required, 
and outlining the order 
in which they will be 
presented.

Part of the storyboard

Models: 
According to the 
storyboard, children 
create 2D or 3D 
models to illustrate the 
different scenes. They 
can use existing 
models in the 
classroom or make 
their own models from 
clay or plasticine. This 
representation 
requires children to 
think concretely about 
each part, focusing on 
specific characteristics 
in order to accurately 
represent the content.

Digital Photographs: 
This representation 
involves taking digital 
images of the models 
and adjusting the 
models so that the 
correct sequence and 
movements based on 
the storyboard can be 
seen.

(Continued)
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Methods

Research design

This study took place in a preschool in a small village in Sweden over a three-month 
period in the spring of 2024. Five teachers from two different teams participated in the 
study. Initially, the participants and their interested colleagues participated in a workshop 
led by the first researcher to practice constructing a slowmation.

To support teachers in planning and reflecting on slowmations, Content Representations 
(CoRe) (Loughran, Mulhall, and Berry 2004) were adjusted to a preschool context and used. 
A CoRe is structured around pedagogical prompts about specific science content, represented 
by Big Ideas. These prompts reveal the intended learning outcomes regarding the Big Ideas, 
their importance, the potential challenges children may face in understanding these science 
concepts, and how these ideas align with the teachers’ existing knowledge relevant to 
children’s learning processes (see Appendices 1 and 2).

The teachers completed the CoRes within their working teams and articulated Big 
Ideas for the science content to be taught and represented in the slowmation. The 
identified Big Ideas and the associated reflections the teachers made were points of 
departure for implementing the slowmation (Hoban and Nielsen 2010) and teaching 
the content. The Dinosaur group worked with two of the three identified Big Ideas 
(Appendix 1): There are three main types of dinosaurs, and Dinosaurs are extinct, but 
there are relatives left. The Bee group focused also on two Big Ideas (Appendix 2): Bees are 
essential to nature and Bees appear and nest in various ways. The Big Ideas were based on 
curriculum content and children’s interests and experiences. The learning objectives 
concerned establishing connections to existing species in nature and developing an 
understanding of the species’ role in nature as a key component to learn about the 
science content (see prompt 2, Appendices 1 and 2).

The slowmation design (Hoban and Nielsen 2010) (see Table 1) was followed in this 
study with the addition that the teachers were asked to plan and carry out different 
activities with the children during the Background phase, that emphasised the Big Ideas 
outlined in the CoRes. Sometimes representations could be intertwined, as in the case 
with the Bee group concerning the Storyboard and Digital photos representation.

Table1. (Continued).
The Animation: 

Digital images are 
transferred to software 
on computers or 
tablets, for editing if 
necessary, and for the 
final sound recording. 
This format integrates 
earlier representations, 
harmonising the 
models shown in the 
digital images with 
accompanying 
narratives and 
resources such as text 
or music.
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All interaction in the different activities for implementing the slowmation (process) was 
video recorded, including the last activity where teachers and children watched the 
finalised slowmation (artefact).

Participants

The participating teachers were five preschool teachers working in two different teams at 
the same preschool. The first team consisted of three teachers, Daphne, Daniella and 
Dahlia, who focused on dinosaurs as science content, together with eight children (aged 
4–5 years). Only Daphne and Daniella took part in the interviews since they had a more 
active role in the slowmation process. The second team consisted of two teachers, 
Beatrice and Barbara and nine children (aged 4–5 years) focusing on the science content 
of bees. The teachers’ teaching experience ranged from 3 to 39 years.

Data collection

The study aims to investigate teachers’ experiences in the implementation of slowmation 
and Table 2, shows the design of the study.

Insight into teachers’ experiences of implementing slowmations for teaching and 
learning science content was gained through video stimulated recall interviews (VSR) 
(Malva, Leijen, and Arcidiacono 2023) conducted after the implementation of the slowma
tions. Video sequences from the activities were used to stimulate the teachers’ reflections 
on the implementation of the slowmation during the interviews and were not an object of 
analysis.

Two video sequences were chosen for the team focusing on bees. The first video 
sequence featured a factual film that the teachers had shown in a teaching activity, and 
then a video sequence from the same activity in which teachers and children reflected on 
the needs of bees through questioning, explanation, and discussion. For the team work
ing with dinosaurs, the video sequence included teachers and children googling and 
watching projected images of herbivorous and carnivorous dinosaurs, a timeline of when 
dinosaurs lived, followed by discussion between teachers and children. In total, the video 
sequences in each interview lasted about 10 min. The primary purpose for the selected 
video sequences was to elicit teachers’ discussions about how they worked with children 
during the construction of slowmation. Another reason for selecting video sequences 
during the Background representation is that initial representations in the Slowmation 
design and due to that the teachers were asked to plan teaching activities during the 
Background representation. In the selected video sequences, the teachers in both groups 
used digital tools to teach about the content and interact with the children.

Teachers were offered the option to pause or rewind the videos to clarify their 
experiences. The teachers were first asked to discuss what happened in the video 
sequence. The completed CoRes were available if needed. The two interviews lasted 
approximately 1 h each, and each team participated separately. The interviews took 
place at the preschool where the teachers worked and were audio-recorded. A semi- 
structured interview guide was used to capture their experiences of the CoRes and the 
process of implementing slowmations with children.

RESEARCH IN SCIENCE & TECHNOLOGICAL EDUCATION 721



Analysis process

A thematic analysis (Braun and Clarke 2006) was used to identify themes within the 
interview data, revealing teachers’ experiences concerning implementing slowmation 
for teaching and learning science. The first author carried out all the steps and performed 
an initial analysis. Subsequently, all three authors reviewed and refined the themes to 
reach their final form.

Initially, the first author listened to the audio recordings and then transcribed them. 
This step was followed by transcripts reading, and initial codes were formulated to 
capture the teacher’s experiences of implementing slowmations. Examples of codes 
were ‘generate interest’, ‘co-creating with peers’, ‘proof of their own ability’, ‘participation’ 
or ‘listening to children’s questions’. The initial codes were then merged according to 
a common theme. For instance, the above-mentioned codes ‘co-creating with peers’, 
‘proof of their own ability’, and ‘participation’ were merged into the theme ‘Children’s 
engagement’. The authors evaluated and discussed this procedure to ensure reliability 
and trustworthiness.

The themes were checked for consistency with the initial codes to ensure that the 
themes highlighted the teachers’ experiences according to the research question. Finally, 
illustrative extracts from transcripts exemplified the themes.

Ethical considerations

The study is compliant with ethical standards. Initially, the study obtained approval from 
the Swedish Ethical Review Authority (nr: 2022-02782-01). Throughout the study, the 
researchers strictly followed the research ethics requirements of the Swedish Research 
Council (2017). This included providing the participating teachers with written and verbal 
information about the purpose and procedure of the study, their right to withdraw their 
participation without giving a reason and emphasising the voluntary nature of their 
participation. They were also informed about how the data would be stored and that it 
would only be used for research purposes, and they were assured that their identities 
would be protected and anonymised.

Table 2. Design of the study.
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Results

Based on the analysis, four themes were identified related to preschool teachers’ experi
ences of implementing slowmation for teaching and learning science content: (1) (Re) 
framing the content, (2) Children’s engagement, (3) Repeated opportunities to engage 
with the content and (4) Preparation and support needs, see Figure 1 below. The four 
themes are covered in the following sections.

(Re)framing the content

A central element of the teachers’ responses concerned the framing and reframing of the 
science content through the teachers’ identification of the Big Ideas and various peda
gogical considerations articulated in the CoRe. (Re)framing the content involves providing 
children with an understanding of why it is essential to know about the content. It also 
synthesises different methods and tools to concretise, process and provide children with 
real-life experiences. The content framing provided a common starting point for the 
teaching activities during the Background representation, where teachers framed the 
content differently. The framing and reframing of the content promoted guidance for the 
whole slowmation construction process and children’s representations of the content.

Constructing a slowmation involved giving children an understanding of why knowl
edge of the particular content is essential.

Barbara: That they [bees] are not [pests], that they are valuable animals and what good they 
do . . . we also showed them the film about tacos [a film called ‘What would a taco dinner look 
like in a world without bees’], everyone knows about what we can have in our tacos, but what 
can you have in tacos if there are no bees?

In the excerpt above, the teacher underscores the significance of bees to nature and all 
that grows, as well as their impact on humans. Barbara also emphasised that this under
standing is equated to facts, which teachers need to connect with real-life experiences for 
the children.

1. (Re)framing the 
content

3. Repeated 
opportunities to 
engage with the 

content 

2. Children's 
engagement 

4. Preparation 
and support 

needs

Slowmation

Figure 1. Teachers’ experiences of implementing slowmation in science content teaching.
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And then the understanding of why you should do these things, that is what fact is...I think 
they needto have seen that in reality.

Working with slowmation required teachers to (re)frame the content. Teachers described 
the relevance of combining different teaching methods and tools when teaching the 
science content as part of the construction of the slowmation. For instance, the teaching 
included facts about bees and dinosaurs, practical exercises and discussions.

Beatrice: As we said, we worked with the content in different ways. We did not just watch 
films or do crafts; we were everywhere, working with our hands and looking at reality in as 
many different ways as possible so that everyone could ‘understand it [the content]’. Even 
those who learn in one way can learn in another, that is how we try to see it, in as many 
different ways as possible.

Other experiences related to reframing the content through digital tools due to their 
visual contribution to clarifying, explaining and concretising the science content. For 
example, to help children visualise when dinosaurs lived, the teachers Daniella and 
Daphne searched for information on the internet, and a timeline was displayed on 
a screen for the children to see:

Daniella: No, I do not think they [the children] would have understood the time [when 
dinosaurs lived] if they had not seen such a long timeline . . . and if we just had told them 
[that dinosaurs lived a long time ago] they would not have understood.

To (re)frame the content based on the Big Idea that ‘bees have different appearances’, 
Beatrice and Barbara showed an educational film presenting different types of bees:

Beatrice: I think the film shows the bees in their natural habitat. I could never explain what all 
the bees look like. The man in the film was able to produce pictures and videos of what bees 
actually look like, which became more obvious than words.

Subsequently, the first theme revealed teachers’ experiences of framing and reframing 
the content before (through the CoRes) and during the Background representation of the 
slowmation (through teaching). It highlights the importance of (re)framing the content to 
provide children with various experiences and knowledge as a means for them to work 
with the construction of the slowmation. In this (re)framing process, the CoRe was 
a valuable tool due to the identification of Big Ideas and various pedagogical considera
tions, thus laying a foundation in the implementation of the slowmation.

Children’s engagement
The second theme relates to the teachers’ experiences of implementing the slowmation 
in terms of children’s (dis)engagement. This theme addresses the children’s interest, 
curiosity, involvement, feelings and experiences working with slowmation, experienced 
by the teachers, as having an impact on science teaching.

In line with this, the teachers emphasised the importance of anchoring the science 
content in the slowmation within the children’s interest(s), curiosity and abilities. The way 
that the children’s interests can have a positive impact on science teaching (and when 
working with slowmation) is illustrated by the words of Daphne and Daniella:

Daphne: Anyway, if it is something the children are interested in, they will absorb it better. 
Then teaching becomes a bit easier when they get answers to their questions and concerns.
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Daniella: They become more curious.

Another aspect of children’s engagement linked to this theme was children’s involvement 
and participation during the construction of the slowmation. The teachers described 
slowmation as ‘the children’s film’, since their interests, experiences and questions were 
given space in the teaching as well in the construction of the slowmation. Teachers also 
highlighted the children’s activities and questions as an essential component:

Daphne: [It gives] a desire to learn [when the children feel that they are involved in)

The teachers indicated that the slowmation with the different representations stimulated 
children’s engagement. Daniella described her experience of one child who did not say 
that much during the construction of the slowmation but became actively involved in 
recording the narratives during The Animation representation: 

. . . but there was Denise who had not said that much before, who was very active now when 
we were setting the sound, we could hear that she had picked up a lot.

Teachers also experienced how the implementation of slowmation offered opportunities 
for engagement in terms of children’s creativity, pride and confidence for children 
concerning their abilities experiences and knowledge. Children’s proud was made explicit 
through their parents’ feedback expressing how their children told them engaging stories 
about what they have learned as well and what they have done during the slowmation 
construction.

Barbara: I think they are proud of what they have done and what they know – you can tell, 
because they talk about it a lot.

In addition, children’s engagement included creating something independently or 
with their peers.

Beatrice: It might be a way to create interest. I want to make this film so that I can learn and 
actually make this film. I think it might be out of interest that they want to create a film with 
their friends, to show what they can do, making it nice and beautiful.

Barbara: Yes, I agree. Seeing what you can do and what you have done is very important for 
children.

Consequently, the second theme highlighted experiences of taking children’s interests as 
a point of departure when implementing slowmations, promoting engagement, involve
ment and creativity for the children.

Repeated opportunities to engage with the content

The third theme centres on teachers’ experiences with the design and construction of 
slowmation and the process that unfolded concerning the content. It comprises effects of 
teaching and representing science content purposefully blended by the CoRe and the 
slowmation design in a preschool context. The findings indicate that the construction of 
slowmation evolved into a process with repeated opportunities for children to engage 
with the content. That is, the slowmation provided repeated encounters with the content 
throughout its various representations.
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Beatrice: It contributes a lot to repetitiveness. It is repetitiveness, and it is repetitiveness in so 
many different ways: you can feel it, you can taste it, all the feelings are there, and that is 
when it sticks in the memory, I would say.

Similarly, the teachers experienced the whole process of slowmation as a summary 
of the provided teaching in terms of how the children represented the content 
during the construction of the slowmation. Barbara’s words gave voice to these 
experiences:

Barbara: . . . it was a simplified version of the Big Ideas.

Or

Barbara:...and then when we made the film and constructed the storyboard, then you heard 
a lot of everything they remembered from what they had seen and that you had said.

Teachers also emphasised that the design of the slowmation might be a governed and 
inflexible approach when teaching science content to preschool children. The teachers 
underscored that teaching and learning of content cannot solely take place during the 
different representations of the slowmation, due to teaching and learning in preschool 
not being delimited during specific sessions or activities but within different contexts 
throughout the day/stay. For example, when learning opportunities arise, such as when 
a child asked a question at the lunch table, that opportunity is seized. In that sense, 
teachers experienced constructing a slowmation as a way of steering children towards 
one direction.

Barbara: The downside is that you might find that the children are interested in something 
else. No, but that is not what we intended to do, and then you steer them back on track.

According to the teachers, the construction of a slowmation demonstrated evidence of 
children’s understanding of the content. Through the different stages of slowmation, the 
children represented what they knew about the content. Some of the experiences 
referred to slowmation as a completed artefact that sums up the knowledge of the 
content being taught.

Beatrice: Closure, it shows ‘this is what I know’.

The completed slowmation not only encapsulated the children’s expressed knowl
edge but is also an artefact summarising the process of constructing a slowmation:

Barbara: But I think it becomes a final product of everything you have [done], and they see it 
there [in the film], and they are part of it.

To sum up, this theme reveals the design and the construction of slowmation. It 
points out slowmation as a process with repeated opportunities to revisit and 
represent the content, and as an artefact that contains the knowledge of the 
content being taught and embeds the process of the construction of the 
slowmation.
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Preparation and support needs

The fourth theme highlights experiences concerning preparedness and support, which 
the teachers emphasised were important to address when implementing slowmations in 
preschool. These experiences involve concerns and challenges that need to be thought
fully addressed, to prepare both teachers and children for an effective use of technology- 
based artefacts in teaching and representing science content. For example, the teachers 
emphasised the need to prepare the children before the construction of the slowmation 
by showing and explaining what a slowmation looks like.

The teachers considered that some representations in the construction of 
a slowmation might be difficult for younger children to grasp. For example, the Digital 
Photographs representation, where the children take pictures, need to be guided by 
teachers according to the script, and smaller groups of children need to participate. The 
teacher Daniella expressed:

Daniella: They probably had to do it a few times to really get the idea, because I was the one 
helping to move [the models] and said 'do this and that' [according to the storyboard]. So 
I think if they had done it a few times they probably would have got a better idea.

In addition, the teachers described how digital photos, incorporated into an application 
and transformed into an animated film during the last representation of the slowmation, 
could be perceived as an abstract and invisible process for preschool children. In the 
following section, Daniella describes her experience of children making the connection to 
the step between Digital Photographs and The Animation representations (see Table 1).

Daniella: What they [dinosaurs] were eating, and that they were fighting, yes, so a little bit of 
what was going to happen [in the slowmation], the children had considerable control of that. 
But I think they had no understanding of the actual process of making a film.

The teachers also emphasised the importance of involving the children in these ‘invisible 
steps’ of constructing the slowmation. They suggested working with smaller groups of 
children in order to involve them in this step. Beatrice and Barbara also stressed that the 
children should be more actively involved in editing the photos.

Barbara: And if they had been involved, like ‘you could do this instead’ or ‘that’, they probably 
would have gotten more out of it. But it is not so visible [this step] . . . .so a bit more film 
construction, yeah, or how should I put it.

Working with slowmation requires careful preparation for a teacher and access to differ
ent technological resources:

Daphne: Then, unfortunately, we don’t have access to the app, we do not have those apps. 
The [local]IT support provides them for us.

Daniella: And if we are going to implement it, we should be able to do it properly and not so 
that it becomes something small . . . it works and then it does not work. If it is done only 
‘halfway’ [not properly] then you lose interest.

The teachers highlighted the need not to lose direction when implementing slowmation. 
For example, teachers compared working with slowmation to preschool projects which 
tend to grow and can be difficult to complete. Here, completing a CoRe provided teachers 
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with a structure and guidance that they could rely upon when focusing on the slowma
tion content.

Barbara: I think usually it becomes another kind of work here in the preschool, you start here 
but then you are, it branches out a lot. With this [the reflection tool CoRe] it made you stay [on 
track].

Finally, this theme addresses the need to consider preparation and support to create 
better pedagogical and technical conditions for the implementation of slowmation.

Discussion

This study explores preschool teachers’ experiences of implementing slowmation for 
teaching and learning science content. The CoRe tool (Hume and Berry 2013; Loughran, 
Mulhall, and Berry 2004; Nilsson 2024) was used to stimulate teachers’ reflections on the 
science content to be represented in the slowmation as well as their pedagogical con
siderations for the intended science content to be taught and represented in the slowma
tion. The slowmation therefore acted both as a tablet-based animation for digital 
storytelling (Hoban, Nielsen, and Shepherd 2013) and as representation(s) of the science 
content being taught.

The thematic analysis summarises that the teachers’ main experiences concern the (re) 
framing of the content, children’s engagement, repeated opportunities to revisit the 
content and finally, the need for preparation and support. Our findings suggest that 
slowmation offers opportunities for framing and reframing the science content, adapting 
it to preschool children’s learning and facilitating children in representing the science 
content. In line with Fleer and Hoban (2012) and Fridberg, Thulin, and Redfors (2018) our 
result indicates that drawing on children’s interests and experiences, constructing slow
mations enhances children’s engagement. Furthermore, implementing slowmation 
emphasises various needs to be addressed such as preparing the children for what 
slowmation is, and facilitating what might be difficult to understand when using different 
apps to transform digital images into animations. Therefore, teachers need to design 
teaching activities about visual representations and gradually increase their ability to use, 
generate, and manipulate representations (Eilam and Gilbert 2014).

The combination of the reflection tool CoRe (Hume and Berry 2013; Loughran, Mulhall, 
and Berry 2004) and the implementation of slowmation provides an innovative method 
for purposeful teaching in early childhood settings (Mou et al. 2023). Through the CoRes, 
teachers defined and clarified how to teach the science content and how to use slowma
tions to concretise the science content so that it becomes meaningful to the children. As 
such, the CoRe tool provided support to the teachers as they unpacked the particular 
science content into essential Big Ideas and also reflected on how to effectively support 
children’s learning of the particular science content.

Furthermore, underpinning the implementation of slowmation through the CoRes 
provided a ‘backbone’ for the teachers in how to (re)frame the content and ground the 
implementation of the slowmation into their knowledge of children’s experiences and 
need. The articulated Big Ideas and pedagogical considerations in the CoRes also con
stituted a support structure for teachers to focus their use of digital tools to stimulate 
children’s learning of science (i.e. making explicit their PCK). This finding shows the need 
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for a ‘pedagogical structure’ to underpin new digital learning practices. The crucial role of 
preschool teachers in designing quality activities that enhance children’s learning of 
science is emphasised in research (Yıldız Taşdemir and Güler Yıldız 2024). Using CoRes 
can therefore support teachers in this role, representing science content and further, 
designing purposeful teaching activities for children to learn content.

Anchored in previous findings (Hoban and Nielsen 2010), constructing a slowmation 
provided repeated opportunities to encounter science content. For example, teachers 
expressed that slowmations, through their repetitiveness, enhanced children's learning of 
science content, something that was evident to them when children reflected on the content 
during the Storyboard representation. This repetitiveness was provided through the design of 
slowmations and teachers’ intended teaching provided different experiences for the children 
(outdoor, craft, instructional films) during the Background representation. Furthermore, 
according to Yelland (2018), the potential of new technologies contributes to the creation 
of new multimodal texts that document children’s learning journeys. According to the 
teachers in this study, the construction of a slowmation demonstrated evidence of children’s 
understanding of the content and encouraged interactive and child-centered learning (Chen 
and Ding 2024). Children’s learning of the science content might be documented through the 
repeated representations during the slowmation process (discussions, storyboards, models) 
and also the finalised slowmation as an artefact summarising knowledge about the content 
being taught. As such, the whole construction of slowmation allowed children to encounter 
and represent content multimodally, which according to Waldrip, Prain, and Carolan (2010), 
promote science learning.

Research indicates the importance of building on children’s own interests in order to 
promote engagement and creativity (Özdilek and Ugur 2019; Yıldız Taşdemir and Güler 
Yıldız 2024). This study reveals that teachers’ perceptions that working with slowmations 
stimulates children’s interest in the science content and generates engagement amongst 
the children. According to the teachers, slowmation can empower children to feel proud, 
skilled, and knowledgeable since they construct something independently or in colla
boration with peers. The findings also align with those of Mou et al. (2023), which showed 
that slowmations enhanced children’s engagement and pleasure in learning.

The findings of this study are based on the experiences of a small sample of preschool 
teachers and may be influenced by the pedagogical culture and teaching approaches of 
the preschool involved. While the findings cannot be generalised, they provide valuable 
insights into how preschool teachers experience the implementation of slowmations that 
have been considered, planned, enacted and reflected upon concerning the science 
content though the CoRes. In conclusion, the teachers experienced the slowmation as 
a powerful tool for children to learn and visualise the content, due to its repetitive 
structure. They also acknowledged how the slowmation, with its different representa
tions, promotes children’s learning of the content. The Storyboard representation was 
explicitly mentioned. This finding supports the idea that representations provide informa
tion about children’s learning (Prain and Tytler 2012).

Conclusion and implications

According to the teachers’ experiences, based on group interviews, the use of slowma
tions has shown significant potential for promoting children’s engagement and learning 
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of science content. Constructing slowmations stimulated children engagement through 
their active involvement and provided teachers with proof of children’s learning about 
the content.

Despite challenges in preparing children, teachers found the repetitive structure of 
slowmations effective for visualising science concepts, offering repeated opportunities to 
reframe and engage with content. Through the repeated representations and the com
pleted slowmation, teachers experienced that slowmation, gave an insight into children’s 
learning of the content. Finally, this study demonstrates how slowmation can become 
part of science teaching, based on teachers’ articulated reflections with the help of CoRe. 
To effectively implement Slowmations or other digital tools for representing content in 
preschool settings, and to enable teachers to support children in their science learning, 
there are implications for practice. Teachers need hands-on training in learning how to 
use digital representation tools, including animation software, as well as skills in produ
cing and editing different types of content. Additionally, they need reliable access to 
digital tools as well as technical support. These are prerequisites for representing science 
using digital tools and enhancing children’s learning of science. Educational leaders can 
support teachers by creating conditions that facilitate the development of their skills in 
producing digital artefacts (e.g. storyboarding, editing, filming, and taking digital photos) 
and by providing time for this development. Another implication for practice is to 
facilitate networking among teachers to share pedagogical experiences and implement 
digital tools. From a broader perspective, teacher education should consider incorporat
ing digital tools and representations into their courses, providing future preschool tea
chers with the opportunity to learn about digital representations both theoretically and 
practically.

The study’s findings are based on only two group interviews that revealed the experi
ences of four preschool teachers. This may be a limitation of the study, and interviews 
with a larger number of teachers who have used slowmations may have focused on other 
aspects of their experience. Detailed methods, such as reflection tools in relation to the 
different representations throughout the slowmation process, might have given a more 
complete picture of how teachers experienced slowmations as a whole. As the teachers 
were working in the same preschool, their experiences may have been ‘coloured’ by the 
pedagogical culture of the preschool. Future research should, for example, address these 
issues by investigating a larger sample of teachers from diverse preschool settings, in 
order to give a broader picture of how slowmations or other tablet-based animation tools 
are used, thereby ensuring internal and external generalisability.
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Appendix 1

Content Representations (CoRe) for the Dinosaur group

Brief information on the reflection tool
The tool is a variant of Content Representation (CoRe) based on specific knowledge or key ideas 

that are important for understanding a particular area of work in science. For example, if we are 
working with the field of water, ‘The phases of water’ and ‘Water circulates in a cycle’ are essential 
specific knowledge known as Big Ideas. For the sake of simplicity, Big Idea has been translated as Idea. 

The different questions (in the left column) should be answered in relation to the respective Big 
Idea and not in general about the teaching. Please give concrete examples in your answers!

Big idea/ Idea 1 Big idea/ Idea 2 Big idea/Idea 3
There are 3 main types. 

Herbivores, carnivores and 
flying dinosaurs

They are extinct but 
there are relatives left

They laid eggs for 
reproduction.

1. What do you intend the children 
to learn about this idea?

Herbivores, carnivores and 
flying dinosaurs. 
There are different 
varieties just like now.

The time perspective. 
Which [species] are 
related?

How did they 
reproduce? 
How did the eggs 
get warm?

2. Why is it important for children to 
learn about this?

There are different variants 
just like now [existing 
species] Differences 
complement each other.

Perception of time, 
continuation of our 
clock (project about 
time)

Biology, how life 
begins.

3. What else do you know about this 
idea (that you don’t think children 
need to be taught at the 
moment)?

We have to concentrate on a 
few types, otherwise it will 
be too much.

Not delving into when 
different species 
lived.

We do not go into 
details such as cell 
divisions etc.

4. How do you utilise children’s 
experiences/knowledge/ 
questions when teaching this 
idea?

Children have a lot of 
knowledge about 
dinosaurs.

They are interested in 
time.

Many children have 
siblings and 
animals with 
babies (cubs), at 
home.

5. What conceptions/misconceptions 
might children have about this 
idea, and how do these affect the 
teaching of the idea?

They generalise about what 
dinosaurs were like.

They may think they 
exist now or recently.

That they [animals/ 
species] all come 
from eggs.

6. What teaching methods will you 
use? 
Which tools (analogue/digital) will 
you use? 
Justify why these are good to use 
in teaching this idea!

Films, books, fairy tales, fact 
books. 
Give children tasks to look 
for facts. 
Toys, animals.

The sizes [of the 
dinosaurs]. 
Draw, build, compare. 
Make a film. 
Learning to make a 
story. It should have a 
beginning and an 
end.

Plaster eggs being 
hatched.

7. What possibilities and limitations 
do you see with the use of 
analogue/digital tools in teaching 
this idea

There are a lot of facts, but 
we have to be self-critical 
about whether the facts 
are right.

Difficulty to stick to the 
topic and narrow 
(limit) it down.

8. How do you ensure if children 
have learnt what you expected 
them to learn?

In their narratives and in 
their play.

[When]They understand 
that there were no 
humans when the 
dinosaurs lived.

Understand how life 
is created.

Preschool group: Dinosaur group 
Attendees: Daniella, Daphne & Dahlia 
Date: 2024-03-22, adjusted 2024-04-05
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Appendix 2

Content Representations (CoRe) for the Bee group

Brief information on the reflection tool
The tool is a variant of Content Representation (CoRe) based on specific knowledge or key ideas 

that are important for understanding a particular area of work in science. For example, if we are 
working with the field of water, ‘The phases of water’ and ‘Water circulates in a cycle’ are essential 
specific knowledge known as Big Ideas. For the sake of simplicity, Big Idea has been translated as idea. 

The different questions (in the left column) should be answered in relation to the respective Big 
Idea and not in general about the teaching. Please give concrete examples in your answers!

Big idea/ Idea 1 Big idea/ Idea 2
Bees are essential to nature. Bees can appear and nest in  

various ways.

1. What do you intend the children to 
learn about this idea?

What bees do in nature. Children should be able to identify 
bees and know that everyone is 
important. 
What a bee’s home might look like.

2. Why is it important for children to 
learn about this?

Recognise that bees are important 
and that we should be kind to 
them.

Because everyone is important and 
we should be nice to them.

3. What else do you know about this 
idea (that you don’t think children 
need to be taught at the moment)?

The food we eat depends on bees.

4. How do you utilise children’s 
experiences/knowledge/questions 
when teaching this idea?

We discuss with the children from the 
beginning and find out what they 
know. We also take advantage of 
children with their own 
experiences, perhaps because they 
have their own hives.

We discuss the appearance of bees 
and look at pictures of what a bee 
might look like. 
Compare what honey bees look 
like. 
Can you tell where it lives?

5. What conceptions/misconceptions 
might children have about this 
idea, and how do these affect the 
teaching of the idea?

Children may think that bees are 
dangerous. This may discourage 
them from helping the bees. 
Bees only make honey.

Some bees may look creepy but still 
do the same good. They think 
everyone can get stung. They think 
the bees only live in similar wasp 
nests or in hives.

6. What teaching methods will you 
use? 
Which tools (analogue/digital) will 
you use? 
Justify why these are good to use in 
teaching this idea!

Digital with factual films. 
Excursions and looking for bees 
and signs of bees. 
Ask the child with hives to bring in 
pictures and maybe some honey to 
taste. This will empower that child. 
Discussions together with the 
children.

Digital films about the appearance of 
bees and their homes. We will set 
up an insect hotel somewhere 
where we can see it from the 
preschool and keep an eye out for 
bees moving in.

7. What possibilities and limitations 
do you see with the use of 
analogue/digital tools in teaching 
this idea

The advantage is that you can see up 
close what a hive looks like and 
how the bees work. The 
disadvantage is that it doesn’t 
always work. 
The limitations of nature are that 
we may not find what we are 
looking for.

The advantage is that you can see up 
close what a hive looks like and 
how the bees work. The 
disadvantage is that it doesn’t 
always work. 
The limitations of nature are that 
we may not find what we are 
looking for.

8. How do you ensure if children have 
learnt what you expected them to 
learn?

Participation during the project. 
We will also create a film with the 
children where they will create the 
script. In the process, we will see if 
the children understand why bees 
are important for nature.

Participation during the project. 
We will also create a film with the 
children where they will create the 
script. In the process, we will see if 
the children understand why bees 
are important for nature.

Preschool group: Bee group 
Attendees: Beatrice & Barbara 
Date: 2024-04-05
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