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SCIENCE AND DIGITALIZATION IN PRESCHOOL TEACHER 
EDUCATION - STUDENT TEACHERS’ EXPERIENCES 

 
The widespread use of digital devices has had considerable implications for Swedish preschools. While 
research has identified digital technology as a key learning resource, many preschool teachers are sceptical 
and lack in digital competence. The study reports on preschool student teachers’ experiences of a 
digitalization initiative in preschool teacher education and how the combination of slowmation and teaching 
and learning science influence professional development. The results provide insights on how professional 
development within science education can improve preschool teacher education. 
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INTRODUCTION 
In the Swedish education system, digital resources are continuously growing both in use and availability. In 
preschools, the increasing introduction of tablets is especially evident (Marklund, 2015). Policy makers’, 
teachers’ and parents’ expectations of improved teaching and a rise in learners’ levels of activity, motivation, 
collaboration, reflection and knowledge construction accompanies the diffusions of digital resources (Brown 
& Adler, 2008; Collins & Halverson, 2010). Research has, however, established that actual outcomes rarely 
meet these high expectations, neither in case of teaching nor learning (Selwyn, 2009).  

Recent studies have reported that the use of educational technology has positive outcomes in terms of 
children’s learning and development (Lindahl & Folkesson, 2012) and that tablets can be integrated in teaching 
as useful tools for production or creation (Fridberg, Thulin, & Redfors, 2017; Jahnke & Kumar, 2014). At the 
same time, many preschool teachers are sceptical about the introduction of digital technologies in preschool 
education practices (Lindahl & Folkesson, 2012; Marklund, 2015; Palaiologou, 2016). Among the reasons for 
this reluctance are the allegedly vague instructions on how to work with digital resources in education and 
incoherent requirements regarding teachers’ digital competence (Marklund, 2015). Palaiologou (2016) points, 
more specifically, to a lack of clarity regarding play-based pedagogy and digital-play pedagogical practices, 
which ultimately threatens to undermine the professional identity of the preschool teacher. The current 
situation, characterised by rapid technological development, could have far-reaching consequences for 
education, teachers and learners. It is equally plausible that technological development also has consequences 
for those of us involved in contemporary preschool teacher education.  

 

Purpose and Research Question 

The purpose of the study is to analyse and describe preschool student teachers’ experiences of a digitalization 
initiative in preschool teacher education for teaching and learning science. The research was guided by the 
following research question: How is professional development in science teaching recognized by preschool 
teacher students through initiatives of digitalization? 

 



 

 

METHOD  
Data collection, Participants and Setting 
Data collection have been performed during four consecutive years in a 3.5-year preschool teacher programme 
in Sweden. Eight cohorts of teacher students (n=239) have been given a questionnaire with open-ended 
questions (Bryman, 2011) after a course in their fourth semester. The course introduced a digitalization 
initiative, “slowmation” (Hoban & Nielsen, 2012), for teaching and learning science. The teacher students 
were introduced to the technique of slowmation, to use it in their own professional development to learn and 
show/present a specific science content by their own choice. During the course, teacher students were assigned 
to represent, deconstruct and reconstruct a specific scientific concept or phenomena aimed at teaching children 
according to the 5R-model (Hoban & Nielsen, 2010). No specific digital devices, software or applications 
were mandatory since this represent the different prerequisites in Swedish preschools. While meeting 
university and preschool ICT goals (NAE, 2016), the process also problematizes aspects of learning and 
teaching specific content when ICT is present (cf. TPACK, Koehler & Mishra, 2009) rather than student 
teachers being focused on using and struggling with complex equipment (cf. TK, ibid.). The research has 
applied the ethical guidelines of SRC (2011). All participants are informed, confidential, and have agreed to 
voluntary participation with a right to abandon participation at any time.  

Data analysis 

The questionnaire addressed aspects of science content (2 questions), digitalization (2 questions) and 
professional development (3 questions) related to the assignment. With a phenomenographic approach 
(Marton & Pong, 2005) a qualitative analysis of responses to the questionnaire was performed. That is, 
investigating in what qualitatively different ways student teachers describe their understandings and thereby 
developing a framework of categories. The written statements from one randomly chosen cohort was read 
repeatedly and grouped in qualitatively different groups. A similar process was performed with a second 
cohort. The emerging categories were compared and adjustments were made. The process was repeated with 
all cohorts until saturation of results. 

 

RESULTS 
Learning Science 
The teacher students considered the nature of the science concept or phenomena they used and how best it 
might be represented to reflect their understanding of it. For some this required research, to confirm their 
understanding or consolidate their knowledge. In deconstruction, they needed to deconstruct the concept into 
the main elements which was helped by a prepared storyboard. This proved to be the stage when alternative 
conceptions were identified. At the reconstruction stage, student teachers re-constructed the concept or 
phenomenon, and built models and animating these from the major elements they had described. Presenting 
the slowmation to the class was considered an integral part of the reconstruction. The whole process made 
participants aware of a deepened understanding of the chosen concept or phenomena, which in turn added 
confidence in teaching science. 

Digital Imperatives 

Even though many participants described that the assignment was indeed time consuming, it was worth it. 
Since the process have been made once in the preschool teacher education setting, several practical 
technological issues became familiar and possible to solve. The use of different digital devices, applications 
and software was appreciated and the represented variety was vast. From professional digital cameras to 



 

 

softphone cameras, from all-in-one units (eg. tablets) to a combination of devices. The participants described 
pride in success and most were looking forward to apply different and digitalized ways of working with 
children. A change positively correlated to the course assignment. 

Professional Enhancement 

Many student teachers described unease with both science teaching and digitalization in preschool at the 
beginning of the course. By performing the assignment, the participants understanding of a multifaceted way 
to work with ICT in preschool education had improved. Even though there were participants who claimed 
they were never to work either with digital devices nor science ever in preschool, most described a variety of 
ideas how to implement different aspects of digitalization in science teaching. Several students had evaluated 
the productions with children, and a few had tried to do additional slowmations during work placements. 
Furthermore, participants’ descriptions provided evidence that ethical and normative considerations of using 
digital devices were given additional attention. 

 

DISCUSSION 
There are many ways to collect, sort, prepare and present views of science, but a slowmation production 
process makes these ways come together as a whole. As the learners translate information from one 
representation into another, it requires them to translate abstract scientific concepts from their mental models, 
to the storyboard, to models, to photos, to an animation and a presentation to the class. While presenting, 
learners may recognise their own alternative conception or ‘talk their way to understanding’ as they explain 
difficult aspects to model, or parts they were unsure of (Hoban & Nielsen, 2012).  

The student teachers’ previous experiences from work placements mirrored what is described in literature; 
reluctance to change, lack of knowledge and difficulties in understanding how to implement curriculum 
(Lindahl & Folkesson, 2012; Marklund, 2015; Selwyn, 2009). The participants described change regarding 
digital imperative and professional enhancement positively correlated to the non-linear course assignment, 
and provided insights on how Technological Pedagogical Content Knowledge (TPACK) (Koehler & Mishra, 
2009) can be constituted within preschool teacher education settings. The idea of non-alignment, for example 
by free choice of digital devices, could be a key factor in providing student teacher centred learning 
opportunities. Especially regarding science teaching in preschool teacher education. 

 

CONCLUSIONS 
The complexity in science teaching and learning combined with the complexity of digitalization in preschools 
can be addressed in preschool teacher education if a synthesised view of ‘bringing own devices’ and 
‘diversified alignment’ in assignments include student teachers’ individual TPACK development. 
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