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ABSTRACT 

 

The effective integration of educational technologies into early childhood education remains 

a significant challenge. An important element of this challenge is how practitioner beliefs 

about pedagogy relate to how digital technologies are used in the early years classroom. 

Focussing on early childhood practitioner beliefs in relation to pedagogy and digital 

technologies, this paper reports on a doctoral study where Educational Design Research 

(EDR) methodology was used to investigate how a technology-focussed intervention might 

lead to changes in one teacher’s approach to integrating digital media into her child-centred 

pedagogy. The data included reflective discussions over a period of 18 months, video 

observations of digital media use, and scrutiny of relevant documents. The intervention 

resulted in a change from the teacher being sceptical about the relevance of digital media for 

early childhood education to her developing effective strategies to integrate digital media 

into her child-centred pedagogy. This shift in pedagogic approach was made possible by the 

teacher changing her beliefs about the value of digital technologies in early education. 

Findings suggest professional learning should address practitioner beliefs about digital 

media and early years pedagogy, including providing time and space for teacher reflection. 
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Introduction 

Young children’s engagement with popular culture and communication through digital 

technologies is an everyday reality (Plowman et al. 2012). However, the integration of digital 

technologies into early childhood classrooms remains a challenge, with one in four 

practitioners in the UK feeling that digital media do not have a place in early childhood 

settings (Billington 2016). Although empirical research has demonstrated digital technologies 

have much to offer early childhood classrooms (Fleer 2018; Flewitt, Messer, and Kucirkova 

2014; Gillen et al. 2018; Lynch and Redpath 2014) multiple concerns remain around the 

suitability of digital technologies for young children (Dubicka, Martin, and Firth 2019). 

Technology has been found to be used inappropriately in early childhood settings when it is 

not integrated into a coherent overarching pedagogic approach (NAEYC 2012). Despite 

growing evidence of children’s engagement with diverse digital devices and platforms in 

their out-of-school lives, digital media are often not regarded as having pedagogical value for 

early learning (Johnston, Highfield, and Hadley 2018). However, it is important to consider 

how children use digital media and what they do with them, rather than condemning screen 

use in schools (Holloway, Green, and Livingstone 2013). Whilst some argue that children 

need to be protected from the potential harms of digital media, others point to the ‘immense’ 

advantages digital media can offer (Dubicka, Martin, and Firth 2019, 204). Putting 

technology in schools is no guarantee of its positive impact on learning outcomes, as ‘how 

digital technologies are used is as important as whether they are used’ (McFarlane 2019, 3). 

Early childhood pedagogy is often seen as incompatible with digital media use and with 

what practitioners value as part of young children’s learning (Marsh et al. 2017). Many 
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practitioners question the value of digital technologies in early childhood education, struggle 

to integrate them into their practice (Hernwall 2016), and have not developed effective 

pedagogy to support their integration into the early childhood classroom (Prestridge 2017). 

Practitioners tend not to associate technology use with free play (Nikolopoulou and Gialamas 

2015) and do not see its use by children as an activity that can be supported by adult 

interaction (Thorpe et al. 2015). Furthermore, there is little evidence of digital technologies 

being embedded in the curriculum in ways that support the development of new and creative 

practices around technology. Although practitioners may be open to change, they remain 

unconvinced about the use of technology in play (Hatzigianni and Kalaizidis 2018) and do 

not use their pedagogical skills to support child-initiated learning with technology (Morgan 

2010; Vangsnes and Økland 2015). Although research into the use of digital technologies in 

early childhood education is in its infancy, it has identified that there are many unresolved 

issues in the effective integration of technology into child-centred learning environments 

(Kewalramani and Havu-Nuutinen 2019). 

 

Practitioner beliefs and digital media 

There is a close relationship between early childhood practitioners’ beliefs and attitudes 

towards digital media and how they are conceptualised and used in early childhood settings 

as part of children’s play (Edwards 2016; Yelland 2011). Teachers’ ‘ways of thinking’ are 

vital components in their practice (Nespor 1987) and influence their conceptualisation of 

tools and resources to support learning, such as how digital media are used, or not, with 

children (Ertmer, Ottenbreit-Leftwich, and Tondeur 2015). The nature of early childhood 

education and its emphasis on first-hand experiential child-initiated learning is frequently a 

barrier to the integration of digital media (Mertala 2017; Palaiologou 2016). Anxieties exist 

about children’s physical inactivity, passivity and lack of verbal and social development 

when using digital media (Flewitt, Messer, and Kucirkova 2014). These anxieties are 

compounded by beliefs about the developmental appropriateness of technology-based virtual 

learning experiences versus traditional hands-on, non-digital activities (Bird and Edwards 

2014; Lindahl and Folkesson 2012). Given the centrality of learning through play in early 

childhood, practitioners’ pedagogic beliefs and what they deem to be relevant to play will 

influence the ways they draw on digital media to support the educational goals of the 

classroom (Nuttall et al. 2013). There may be different pedagogical practices in settings 

depending on practitioner beliefs, and approaches to using technology (or not) reflect these 

beliefs (Ljung-Djärf, Åberg-Bengtsson, and Ottosson 2005). The pedagogical decisions 

practitioners make about the integration of digital technology into classroom rules and 

routines influence how and what children learn with technology (Arnott 2016). Further 

insights are therefore needed into the factors that shape practitioner beliefs and practices, with 

a view to identifying strategies to facilitate change and shifts in thinking in relation to the 

appropriateness and potential of digital technology in play-based curricula for young children 

(Johnston, Highfield, and Hadley 2018). Significantly, the research reported in this paper 

used Educational Design Research (EDR) (McKenney and Reeves 2012) to understand 

practitioner beliefs about technology and pedagogy, and then to use this understanding to 

develop a naturalistic intervention designed to support the effective integration of digital 

media into an early childhood classroom. 

 

This paper demonstrates how one practitioner reflected on the tension between her 

beliefs about technology and about the importance of play-based pedagogy to integrate 

digital media throughout the day and in all curriculum areas by following children’s 

lead and their interests. The research sheds light on how early childhood education 

practitioners can develop effective pedagogical strategies to integrate digital media into a 
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play-based classroom in ways that stimulate and support young children’s learning. The two 

research questions guiding the study were: 

 

(1) What beliefs influence the integration of digital media into early childhood pedagogy? 

(2) What pedagogical approaches integrate digital media effectively into early childhood 

settings? 

 

Pedagogy shaping learning with digital media 

The research reported in this paper drew on sociocultural views of learning as located in 

social and cultural contexts (Vygotsky 1978), where a complex matrix of factors shapes 

children’s classroom experiences with technology (Arnott 2016), and where learning is 

mediated by practitioners’ explicit and implicit actions (Wertsch 2007) that in turn shape the 

sociocultural contexts in which children learn. These actions include the pedagogical 

decisions practitioners make around the rules and routines that direct children’s use of 

technology (Arnott 2016). The research conceptualised classrooms as dynamic learning 

environments and used the notion of a classroom learning ecology (Cobb et al. 2003) to 

describe how practitioner beliefs, their distal and face-to-face interactions, and the resources, 

activities and physical environment they organise shape the integration of technology in early 

childhood classrooms. Using the concept of classroom learning ecology enabled an 

examination of how individual elements may change with the introduction of new practices, 

which in turn points to what might make the integration of these practices possible in other 

contexts. 

 

Methods 

EDR was used to develop a naturalistic classroom-based intervention to address practitioner 

beliefs and investigate pedagogy to integrate digital media into an early childhood classroom. 

The research design aimed to identify and address factors hindering digital media uptake, 

such as practitioners’ reluctance to intervene in children’s digital play, and their beliefs that 

may constrain the integration of digital technologies into teaching and learning. Design 

research is a distinctive approach that develops a solution to a problem in the form of an 

intervention. It allows the researcher to identify which particular features of an intervention 

are more effective and why (Reeves 2011). EDR uses ‘design principles’ (Plomp and 

Nieveen 2013; Reeves 2006) to describe the different elements of a solution. Table 1 

summarises how the design principles used in the intervention related to education theory, 

and how the intervention led to new practices and changed practitioner roles. 

 

The methods of data collection were chosen to support an in-depth understanding of the 

factors hindering and facilitating digital media uptake, with a view to finding ways to 

integrate digital media into teaching and learning across the curriculum. A key feature of 

EDR is how it can help practitioners recognise and confront their beliefs (Bradley 2013), 

which can lead to meaningful change in teaching and learning environments (McPake and 

Stephen 2016). The contribution of EDR to knowledge is twofold: it aims to produce usable 

knowledge in the form of a solution to a problem along with theoretical understanding of a 

problem that can be applied in other contexts. EDR was therefore considered an appropriate 

methodological approach for this study because it can enable solutions to classroom-based 

problems that have been tested and developed in situ with practitioners. 

 

The study site was chosen purposively to represent features of digital media use in play-based 

early childhood settings, as identified in research literature. The class teacher, Vicky1, was an 

experienced practitioner with strong child-centred pedagogical beliefs, whose practice was 
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founded on principles of play-based learning. The school was located in a city centre in the 

southeast of England, and the nursery class where the study was conducted offered 24 part-

time places for children aged 3–4 years. Digital media available to the children in this 

classroom at the start of the research (see Figure 1) consisted of one internet-connected 

desktop personal computer (PC) and an interactive whiteboard (IWB) connected to a second 

PC for practitioners’ use. During fieldwork, the school bought a set of 15 LearnPad touch 

screen tablets for the nursery which Vicky introduced into the classroom.  

Table 1: Summary of design principles used to drive the intervention   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vicky had a leadership role in that she was responsible for planning and leading children’s 

learning in the nursery, and guided two full-time early years qualified support staff. The 

organisation of teaching and learning throughout the day reflected Vicky’s child-centred 

pedagogical beliefs and her knowledge and understanding of children’s developing needs and 

interests. Each three-hour morning and afternoon nursery session followed the same routine 

and was split into two 15-minute whole class practitioner-led sessions, interspersed with free-

flow play during which children had free access to indoor and outdoor classroom resources. 

 

The research followed the British Educational Research Association (2018) ethical 

guidelines, and approval for the study was gained from the UCL Institute of Education ethics 

review process. Formal written consent was received from all adults involved in the research, 

as well as school gatekeepers and children’s parents. Adult participant consent forms 

included a letter describing the purpose of the research and how participation might impact 

on adults and children. All child and adult participants were informed they could withdraw 

from the research at any time and that pseudonyms would be used in research write-ups. 

Practitioners were also informed that anything they said or did would be kept strictly 

Design principle Related theory or literature Practitioner 

role 

1. Practitioners interact with 

children using digital media 

during free-flow play 

Sociocultural theory: mediation of 

cultural tools   

Interaction 

in play 

2. Practitioners should follow 

children’s interests 

Sociocultural theory: meaningful 

contexts for teaching and learning  

Interaction 

in play 

3. Practitioners plan to use 

digital media with children 

Extension of existing classroom 

practice 

Planning  

 

4. Planning should take into 

account what digital media 

can add to learning 

Literature showing a lack of 

pedagogy around use of 

technology to support learning  

Planning 

5. Researcher to provide 

time and space for reflection 

on beliefs and practice 

Literature around teacher beliefs   

 

Reflection 
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confidential to minimise the risk of any adverse effect on their self-esteem or position within 

the school. Consent from parents for their children’s participation was considered ‘proxy 

consent’ (Mayne, Howitt, and Rennie 2016), and children’s verbal assent was gained before 

each classroom observation by asking them if they wanted to talk to a researcher or be video 

recorded. Children were informed about the research through the use of a digital picture book 

written by the lead author for this purpose. 

 

The research took place over one academic year. Data included 25 video-recorded 

observations of Vicky using the IWB, PC and LearnPads with children in different activities 

and areas of the classroom as well as children using digital media independently. Field notes 

were supplemented with a reflective research diary and 26 weekly classroom planning 

documents. Weekly audio-recorded interviews conducted after practitioner observations of 

digital media use by children, and activities where practitioners used digital media with  

children consisted of 13 practitioner-initiated unstructured discussions and 7 researcher-led 

semi-structured interviews. These discussions and interviews provided time and space for 

reflection on how and what children learned and Vicky’s role in their learning. Interviews 

frequently developed into a ‘conversational partnership’ (Flewitt 2011) that created space for 

Vicky to be a co-participant in developing and implementing the intervention. This approach 

helped address the possible power imbalance between Vicky and the researcher, and helped 

to maintain an equitable relationship between practitioner and researcher. In EDR, the 

researcher may hold the balance of power in relation to theory but practitioners are equally 

powerful in evaluating the success of an intervention and its impact on children’s learning 

and their own practice. 

 

Figure 1: Location of digital media in the classroom 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There were opportunities during and after fieldwork for open dialogue between Vicky 

and the researcher during which Vicky spoke freely about the impact of the intervention. 

These ‘professional conversations’ gave Vicky a voice in the research and allowed the 
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researcher to respond to her concerns and observations about the intervention. An abductive 

orientation to analysis (Timmermans and Tavory 2012) was used, combining inductive and 

deductive procedures (Mintz 2012). This allowed a priori theoretical ideas related to the 

intervention design to be combined with categories emerging from the data. The interpretive 

framework and analysis were facilitated by HyperRESEARCH qualitative data analysis 

software, which helped to ensure a systematic scrutiny of all evidence generated throughout 

the relatively lengthy period of data collection. 

 

Findings 

The main finding of the research was that Vicky’s integration of digital media was supported 

by reoriented beliefs about digital media and their value as pedagogical tools. This finding 

had 3 key aspects: 1. changes to the practitioner’s planning, and as a result her use of digital 

media; 2. reflection on the practitioner’s role supporting children’s digital media use, and 3. 

congruence between beliefs and practice. 

 

Planning interaction with digital media 

Before the intervention, the observations and interviews showed digital media were not part 

of Vicky’s pedagogical decision-making. A key change introduced through the intervention 

was Vicky adding to her written practitioner-led planning, for the first time, the use of the 

digital media to support teaching and learning. Using the IWB with children meant Vicky 

overcame her strongly expressed negative views about digital media as ‘something that 

sucked the life force’. Her perception of the way children engaged with digital media as 

‘solitary and passive… offering little opportunity for children’s input into their learning… 

and hindering children’s language and communication’ was a barrier to her fully integrating 

digital technology into classroom routines and activities. Vicky’s comments suggested she 

attached little value to digital media as resources to support learning through play or 

children’s co-construction of their own learning. This perception of digital media meant they 

were not included in practitioner-directed teaching, and neither Vickynor the support staff 

supported children’s learning and exploration with digital technologies. 

 

None of the practitioners intervened in or supported children’s digital game-play or explored 

the use of digital media alongside children during free play sessions. Infrequent interactions 

with children when they used the PC tended to focus on technical aspects of learning such as 

mouse control. The digital media devices in the classroom were not effectively integrated 

across the curriculum, and they were not included in the different routines and approaches to 

teaching and learning observed in this classroom. The following comment is typical of 

Vicky’s attitude towards children’s use of digital media during the early observational phase 

of this study: 

 
I started off feeling that as it was children had too much screen time at home…didn’t really 

see the value and was worried that it was stopping them from talking and being creative. 

 

Vicky planned interactions with children using games on the IWB and LearnPads during free 

play and whole class directed teaching activities. Integrating digital technology into the way 

she planned teaching activities encouraged Vicky to consider digital technology as a 

pedagogical tool, and to develop her role in supporting and extending children’s learning. 

During the first few weeks of the intervention, Vicky found a computer programme on the 

Times Educational Supplement iBoard (TES iBoard n.d.) website of resources for teachers.  

Vicky explained to the researcher she liked the way children could use this programme to talk 

and write about familiar daily events that included getting dressed, having breakfast; coming 
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to school, going home, and brushing their teeth before bed. This kind of oral sequencing 

activity was already part of her pedagogical repertoire to support children’s language 

development. 

 

Vicky introduced the activity during a whole class guided teaching session and modelled how 

children could put their words into written script to add to the pictures using the keyboard on 

the PC, which was attached to the IWB. Once the whole class session was finished, rather 

than leaving the IWB, Vicky worked alongside children who wanted to use the TES iBoard 

programme. This was the first time Vicky had planned a whole class IWB activity and then 

supported children who wanted to use the IWB during free play. With each child, Vicky used 

the programme in a way that was led by the child’s individual interest in, and understanding 

of, the connection between letters and sounds as well as their ability to navigate around the 

screen using the mouse or pen tool. Reflecting with the researcher on this session afterwards, 

Vicky commented on her own learning: 

 
It was a revelation to me because every child got something different out of it. For Danny it 

was about the silly sounds the letters made and navigating around the screen. For Maryam it 

was about using her knowledge of phonics to write words and with Niamh it was about 

putting her words on the screen. 

 

This activity demonstrated to Vicky she could plan and initiate an activity at the PC or IWB, 

but also be guided by children’s individual interests and developing capabilities as she 

introduced them to both technological skills and different aspects of early literacy. The TES 

iBoard activity was pivotal in Vicky’s conceptualisation of digital media as tools to support 

learning and Vicky later described this session as ‘a real transition moment for me’. Rather 

than focusing on assisting children’s use of the technology itself as in guided interaction 

(Plowman and Stephen 2005), Vicky observed how she could be part of children’s digital 

play and follow their interests. 

 

Pedagogical interventions in play 

The TES iBoard activity demonstrated to Vicky the difference her interactions could make 

and that ‘just having the whiteboard on is not enough. I need to be there too’. As Vicky spent 

more time with children using digital media, her intentional interactions with children were 

supported by evidence of the impact of these interactions as this comment shows: 

 
The other big thing that has changed for me is understanding that my intervention is really, 

really important because first of all I saw this great social stuff happening and I thought OK 

but I don’t really see my role in this social stuff happening…. but then reflecting again, when 

I was seeing this happening I understood that by moving in I could really, really extend what 

was happening and it was differentiated by virtue of these children leading and then I could 

extend. 

 

Vicky looked for opportunities to intervene in children’s digital play while at the same time 

making instructional decisions that extended their learning. Vicky used her pedagogical skill 

to recognise and take advantage of teaching moments in the same way she did when she 

supported children’s non-digital activities during free play. Her interventions supported the 

ways children used digital media rather than directed or diverted the direction of child-led 

activity. Vicky did not direct children’s activity but she remained in the background and was 

guided by the children themselves and her knowledge of their developing capabilities and 

interests. The following extract from a video-recorded observation is typical of her 
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interactions with child-initiated digital game-play, where the children often taught her what to 

do, and she explored games playfully with children: 

 
Vicky: Click on it. So if you click on it (pause) use the mouse it will water, it will rain  

Over the plants. How do you get him to use the watering can? 

Danny: You just press on the flowers. 

Vicky: What do I need to do now? So you’re pressing on the cloud to make it bigger.  

We need the bird to come don’t we to eat that caterpillar. Is there anything we can do 

to make the bird come? 

Danny: No it just (pause) aahh (the bird appears and drops a seed) 

Vicky: So do we have to grow them before the caterpillar can eat them? 

 

Vicky began to engage in dialogue with children about their game play, on the children’s 

terms and in tune with the nature of their play. Vicky’s interventions frequently supported 

children’s successful completion of games and activities that they had chosen, such as 

drawing a picture of a favourite film character, or her asking more knowledgeable children 

to explain to others how to play a digital game. When Vicky explored new games and forms 

of digital media with children or asked children to explain to her how to play games she 

asked questions such as: ‘So what happens if we,’ or ‘So do we have to grow them,’ and ‘We 

need the bird to come down, don’t we’. Using the pronoun ‘we’ emphasised the joint nature 

of the activity and her active presence as part of the game. 

 

When children first used the LearnPads in the classroom, Vicky was present to provide 

support and asked children how they wanted to use them and what games they wanted to 

play. She sat with a group of children on the floor in the reading area, waited for children to 

approach her and then responded to their requests and questions, taking her lead from the 

child and the game medium. Figure 2 shows how Vicky sat alongside children, both 

supporting and learning about their use of the new LearnPads. Vicky described using her 

interventions to encourage children to teach her in the same way she observed children 

teach each other. She referred to this way of supporting children’s digital media use on 

several occasions and commented, ‘I am doing more with the kids on the computer and 

learning how to use it with them,’ explaining how, ‘I don’t have the time to work out how to 

learn everything so if I see a child do something new I get them to explain to me what they 

did’. When Vicky asked children to teach her she invited herself into children’s use of digital 

media but on their terms, positioning the children as experts and herself as the less 

knowledgeable participant in activities initiated by children. This was a role reversal from her 

pre-intervention approach of using interactions to teach operational skills such as mouse 

control. 

 

Vicky’s supportive interactions included her awareness of children using diverse digital 

media around the classroom and she used her pedagogical skill to be alert to children’s 

initiatives, responding to them by joining children using the IWB, PC or LearnPads. Vicky 

maintained a presence near the IWB or positioned herself near areas where children chose to 

use the LearnPads and directed other practitioners to do the same. In this way, children using 

digital media were within practitioners’ peripheral vision, and their observations of children 

during these times informed their decision-making and planning. These occasions were 

sometimes detailed in Vicky’s written plans and indicated her constant awareness and 

response to children’s needs and interests, as she made on-going observations during free 

play. Post-intervention, digital media were part of a process of being aware of children’s 

engagement with digital media around the room and responding in ways that resembled 

Vicky’s engagement with children in other areas of their learning. 
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Figure 2. Learning together on the LearnPad during free-play. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Congruence between beliefs and practice 

Different approaches to interactions as part of free play and directed teaching gave Vicky 

direct experience of how her intentional interventions in digital play could extend the 

learning she observed when children used digital media. Her experience of using digital 

media with children as part of the intervention enabled her to change her view: ‘I now see the 

computer very much as a tool, whereas I didn’t see that before’. Given Vicky’s initial 

description of her response to the presence of digital media in the classroom as ‘reactionary’ 

rather than ‘reflective’ it seemed unlikely Vicky would have changed her approach to using 

digital media without a shift in the way she conceptualised them as tools to support early 

learning. 

 

As Vicky’s beliefs changed with regard to digital media, so did the nature of her interactions 

in support of children’s digital media use. When Vicky chose to intervene in children’s play 

with digital media it was because she had observed the value of these interactions and how 

they could support specific learning outcomes, in line with her beliefs about early learning 

theory and practice. She linked children’s use of the IWB and LearnPads to her own goals for 

learning and was able to find ways to support and extend learning through her own 

intentional actions. Congruence between Vicky’s core pedagogical beliefs and her concept of 

digital media as pedagogical tools was key in enabling changes to the use of digital media in 

the classroom. Vicky expressed the importance of making digital media ‘fit’ with her beliefs 

about pedagogy in the following interview extract: 

 
Researcher:  As soon as you could find a way that computers fitted in with your 

       existing beliefs around early years practice, then that was key. 

Vicky:  Yes, yes, yes because if it didn’t fit in with what I consider good early years 

practice then I wouldn’t use it. Because there’s lots of things I would like, but 

actually they don’t fit in with practice, so I’m reluctant to use them. 
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Vicky needed a rationale for using digital media that was compatible with her strong belief 

in children learning through self-directed play and the role of practitioners in supporting 

learning. 

 

During the study, Vicky shifted her mindset by observing and talking about how digital 

media could support the kind of child-led learning environment that was already embedded in 

her pedagogical beliefs. This pedagogical congruence between Vicky’s beliefs about digital 

media and those shaping her practice required a significant shift in her beliefs and attitudes so 

that she could approach using digital media in the same way as she did other classroom 

resources. The digital technologies themselves were not the instruments of change as they did 

not in and of themselves prompt changes to Vicky’s practice. Rather, it was Vicky’s beliefs 

that changed through observation, reflection, changes to practice and more reflection, so her 

new practices helped to shift her beliefs, which in turn further changed the ways she 

interacted with children when using technology in the classroom. With evidence of how 

children’s learning and development was enhanced by her actions to support the use of digital 

media, Vicky was able to further extend her use of digital technology. 

 

Discussion 

Previously published research identified a lack of knowledge about effective pedagogical 

approaches to support technology integration into early learning (Fenty and Anderson 2014) 

particularly for early childhood practitioners whose core belief is in the value of learning 

through play (Bourbour and Masoumi 2017). The research reported in this paper showed how 

the integration of digital media was not constrained by a lack of knowledge per se, but by 

how pedagogical beliefs and practices interacted with beliefs about digital media and their 

place in early childhood classrooms. The integration of digital media into classroom routines 

and practice required changes to teacher beliefs and interactions around digital media. In this 

study, shifts in beliefs prompted by reflection on changing practice around digital media 

supported the effective integration of digital technologies. Without a shift in beliefs and 

understanding of how children used digital media there would have been no imperative for 

sustained change. 

 

The research extends existing literature demonstrating a close relationship between beliefs 

and practice (Bourbour and Masoumi 2017) and how technology is integrated in accordance 

with pedagogical beliefs (Ertmer et al. 2012). The findings showed that attempts to make one 

teacher’s pedagogy more effective needed to take into account their pedagogical beliefs and 

practice. Beliefs about young children’s learning and development place teachers within a 

discourse of early years pedagogy that reflects their ideologies and value systems. Being part 

of a particular discourse means accepting a set of assumptions and acting in accordance with 

them (Ljung-Djärf, Åberg-Bengtsson, and Ottosson 2005). This research suggests how 

teachers might consider how digital media can be integrated into their existing pedagogical 

beliefs, and develop an approach based on congruence between beliefs and practice. 

 

This research also showed there is a nuanced relationship between pedagogical beliefs 

and beliefs about digital media use in early childhood settings, and this relationship shapes 

the decisions teachers make about integrating digital technologies into young children’s 

learning. The initially ambivalent and subsequently congruent relationship between beliefs 

and practice mediated how the teacher in this study chose to support, or not, children’s 

digital media use in the classroom. Her reluctance to support children’s digital media play as 

she did with other child-led aspects of play was not related to a lack of pedagogical skill or to 
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an inherent dislike of technology. Rather, she did not conceive of digital media as tools that 

could support valuable learning across the curriculum in an early childhood context. 

 

In this study, the teacher’s beliefs about digital technologies conflicted with her pedagogic 

principles of child-initiated play. These core beliefs had prevented her from seeing beyond 

her preconceptions, and had rendered her unable to include digital media in her pedagogical 

planning and decision-making. Furthermore, she had not taken the time to stand back and 

observe the ways children integrated digital media into their play and had no evidence on 

which to base new practice and beliefs. In this classroom, change was mediated during the 

EDR intervention by a combination of shifts in practice and reflection on the impact of 

changes in relation to the teacher’s beliefs about the importance of play-based early learning 

and their use of digital media. Planning the inclusion of digital media in directed teaching, 

along with pedagogical interactions with children using digital media as part of their play 

provided evidence of how practitioner interventions could support and extend learning 

without compromising strong pedagogical beliefs. This evidence supported the reorientation 

of beliefs about digital media and enabled congruence between beliefs and practice. 

 

Through a combination of reflection, observation of children at play and the adoption of new 

practices for digital technologies, the beliefs that had hindered technology use were replaced 

with ‘new’ beliefs that supported the use of digital media across the curriculum. This allowed 

for ‘new’ pedagogy for digital media that was in-keeping with her core beliefs and 

pedagogical decision-making. The integration of digital media was supported by pedagogical 

decision-making that were evident in other areas of the curriculum but had not previously 

been applied to digital media. The IWB, PC and LearnPads were no longer ‘outside’ the 

instructional decisions made for young children, but were incorporated into written planning, 

integrated into whole class teaching sessions and supported playfully by the teacher during 

the children’s free play activities. The teacher used digital media as pedagogical tools during 

child-led digital play, with instructional decisions for their presence that supported children’s 

learning with and about technology. The research therefore questions the findings of previous 

research that practitioners lack pedagogical strategies to integrate digital media, and suggests 

they may have the strategies but that they are yet to realise how these may be applied to 

digital media.  

 

For children to learn with and about technology and develop digital literacies beyond 

operational skills, practitioners need to be present for some, although not all the time, to play 

alongside children when they are using digital media during free play and during teacher-

directed activities. The implications of this research for classroom practice point to the need 

to address practitioner beliefs through a combination of teacher reflection, observation and 

changes to practice. Professional learning is needed that will provide practitioners with the 

time and space to reflect on the use, or lack of use, of digital media and their potentially 

beneficial impact on learning. Practitioners need to see and experience first-hand evidence of 

how they can use technology to support child-led learning, and to develop their own 

professional role in extending that learning. Further research is needed to determine whether 

the relationship between pedagogical beliefs and beliefs about technology investigated in this 

research pertains to other teachers and their settings. Given the limitations of research 

conducted in one classroom, further research in more settings would help to establish whether 

similar interventions and pedagogical strategies could be effective in diverse early childhood 

settings. The aim of such research would be to develop a professional learning model for the 

effective integration of digital technology in classroom-based early learning that has been 

designed and tested in real classrooms with practitioners. 
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Rather than suggesting there is one ‘ideal’ pedagogical approach to achieve the integration of 

diverse technologies into early learning, this study has found that a core dimension of 

successful practice is the creation of a reflective and discursive space for teachers to reflect 

on how digital media can be incorporated into existing approaches to teaching and learning. 

This pedagogical approach is summed up by Vicky in the following reflective comment: 

 

Perhaps it’s also about doing direct teaching to introduce skills but once they’ve got 

those skills looking at how they’re using things to think about how we can develop 

them. Because it’s what we do isn’t it… we say this child’s really interested in this… 

they’re doing it in this way… how can we extend it ... what can we do? 

 

Note 1. Pseudonyms are used throughout. 

Disclosure statement: No potential conflict of interest was reported by the author(s). 
 

 

 

REFERENCES 
Arnott, L. 2016. “An Ecological Exploration of Young Children’s Digital Play: Framing Children’s 

Social Experiences with Technologies in Early Childhood.” Early Years 36 (3): 271–288. doi:10. 

1080/09575146.2016.1181049. 

BERA (British Educational Research Association). 2018. Ethical Guidelines for Educational 

Research. 4th ed. London: BERA. https://www.bera.ac.uk/researchers-resources/publications/ 

ethical-guidelines-for-educational-research-2018. 

Billington, C. 2016. How Digital Technology Can Support Early Language and Literacy Outcomes in 

Early Years Settings: A Review of the Literature. London: National Literacy Trust. http:// 

literacytrust.org.uk/research-services/research-reports/how-digital-technology-can-supportearly- 

language-and-literacy-outcomes-early-years-settings-review-literature/. 

Bird, J., and S. Edwards. 2014. “Children Learning to Use Technologies through Play: A Digital Play 

Framework.” British Journal of Educational Technology 46 (6): 1149–1160. 

Bourbour, M., and D. Masoumi. 2017. “Practise What You Preach: The Interactive Whiteboard in 

Preschool Mathematics Education.” Early Child Development and Care 187 (11): 1819–1832. 

doi:10.1080/03004430.2016.1192617. 

Bradley, B. 2013. “A Formative Experiment to Enhance Teacher-Child Interactions in a Preschool 

Classroom.” In Educational Design Research - Part B: Illustrative Cases, edited by T. Plomp, and 

N. Nieveen, 1–21. Enschede: Netherlands Institute for Curriculum Development. 

Cobb, P., J. Confrey, A. diSessa, R. Lehrer, and L. Schauble. 2003. “Design Experiments in 

Educational Research.” Educational Researcher 32 (1): 9–13. 

Dubicka, B., J. Martin, and J. Firth. 2019. “Editorial: Screen Time, Social Media and Developing 

Brains: A Cause for Good or Corrupting Young Minds?” Child and Adolescent Mental Health 

24 (3): 203–204. 

Edwards, S. 2016. “New Concepts of Play and the Problem of Technology, Digital Media and 

Popular-Culture Integration with Play-Based Learning in Early Childhood Education.” 

Technology, Pedagogy and Education 25 (4): 513–532. doi:10.1080/1475939X.2015.1108929. 

Ertmer, P., A. Ottenbreit-Leftwich, O. Sadik, E. Sendurur, and P. Sendurur. 2012. “Teacher Beliefs 

and Technology Integration Practices: A Critical Relationship.” Computers & Education 59 (2): 

423–435. doi:10.1016/j.compedu.2012.02.001. 

Ertmer, P., A. Ottenbreit-Leftwich, and J. Tondeur. 2015. “Teacher Beliefs and Uses of Technology 

to Support 21st Century Teaching and Learning.” In International Handbook of Research on 

Teachers Beliefs, edited by Helenrose Fives and M. Gill, 403–418. New York: Routledge. 

Fenty, N., and E. McKendry Anderson. 2014. “Examining Educators’ Knowledge, Beliefs, and 

Practices About Using Technology With Young Children.” Journal of Early Childhood 

Teacher Education 35 (2): 114–134. doi:10.1080/10901027.2014.905808. 



PRE-PRINT EUROPEAN EARLY CHILDHOOD EDUCATION RESEARCH JOURNAL 

https://doi.org/10.1080/1350293X.2020.1735727 
 

Fleer, M. 2018. “Digital Animation: New Conditions for Children’s Development in Play-Based 

Setting.” British Journal of Educational Technology 49 (5): 943–958. 

Flewitt, R. 2011. “Multimodal Literacies in the Early Years Research Summary for Practitioners and 

Policy Makers.” In ESRC. Milton Keynes: The Open University. 

Flewitt, R., D. Messer, and N. Kucirkova. 2014. ““New Directions for Early Literacy in a Digital Age: 

The iPad.” Journal of Early Childhood Literacy, May, 1468798414533560. doi:10.1177/ 

1468798414533560. 

Gillen, J., L. Arnott, J. Marsh, A. Bus, T. Castro, M. Dardanou, P. Duncan, et al. 2018. “Digital 

Literacy and Young Children: Towards Better Understandings of the Benefits and Challenges 

of Digital Technologies in Homes and Early Years Settings.” Policy briefing of DigiLitEY COST 

Action IS1410 and the Digital Childhoods SIG of the European Early Childhood Research 

Association. 

Hatzigianni, M., and I. Kalaizidis. 2018. “Early Childhood Educators’ Attitudes and Beliefs around 

the Use of Touchscreen Technologies by Children under Three Years of Age.” British Journal of 

Educational Technology 49 (5): 883–895. 

Hernwall, P. 2016. ““We Have to Be Professional” – Swedish Preschool Teachers’ Conceptualisation 

of Digital Media.” Nordic Journal of Digital Literacy 10 (01): 5–23. doi:10.18261/issn.1891-943x- 

2016-01-01. 

Holloway, D., L. Green, and S. Livingstone. 2013. Zero to Eight: Young Children and Their Internet 

Use. London: LSE: EU Kids Online. 

Johnston, K., K. Highfield, and F. Hadley. 2018. “Supporting Young Children as Digital Citizens: The 

Importance of Shared Understandings of Technology to Support Integration in Play-Based 

Learning.” British Journal of Educational Technology 49 (5): 896–910. doi:10.1111/bjet.12664. 

Kewalramani, S., and S. Havu-Nuutinen. 2019. “Preschool Teachers’ Beliefs and Pedagogical 

Practices in the Integration of Technology: A Case for Engaging Young Children in Scientific 

Inquiry.” EURASIA Journal of Mathematics, Science and Technology EDucation 15 (12). 

http://www.ejmste.com/Preschool-teachers-beliefs-and-pedagogical-practices-in-the-integra 

tion-of-technology,109949,0,2.html. 

Lindahl, M., and A. Folkesson. 2012. “ICT in Preschool: Friend or Foe? The Significance of Norms 

in a Changing Practice.” International Journal of Early Years Education 20 (4): 422–436. doi:10. 

1080/09669760.2012.743876. 

Ljung-Djärf, A., L. Åberg-Bengtsson, and T. Ottosson. 2005. “Ways of Relating to Computer Use in 

Pre-School Activity.” International Journal of Early Years Education 13 (1): 29–41. doi:10.1080/ 

09669760500048295. 

Lynch, J., and T. Redpath. 2014. “’Smart’ Technologies in Early Years Literacy Education: A Meta- 

Narrative of Paradigmatic Tensions in IPad Use in an Australian Preparatory Classroom.” 

Journal of Early Childhood Literacy 14 (2): 147–174. doi:10.1177/1468798412453150. 

Marsh, J., S. Kontovourki, E. Tafa, and S. Salomaa. 2017. “Developing Digital Literacy in Early Years 

Settings: Professional Development Needs for Practitioners.” A White Paper for COST Action 

IS1410. http://digilitey.eu. 

Mayne, F., C. Howitt, and L. Rennie. 2016. “Meaningful Informed Consent with Young Children: 

Looking Forward through an Interactive Narrative Approach.” Early Child Development and 

Care 186 (5): 673–687. doi:10.1080/03004430.2015.1051975. 

McFarlane, A. 2019. Growing up Digital: What Do We Really Need to Know about Educating the 

Digital Generation? London: Nuffield Foundation. 

McKenney, S., and T. Reeves. 2012. Conducting Educational Design Research [e-Reader Version]. 

New York: Routledge. http://www.amazon.co.uk/Conducting-Educational-Research-Design- 

McKenney-ebook/dp/B007JL1WUU/ref=tmm_kin_title_0. 

McPake, J., and C. Stephen. 2016. “New Technologies, Old Dilemmas: Theoretical and Practical 

Challenges in Preschool Immersion Playrooms.” Language and Education 30 (2): 106–225. 

doi:10.1080/09500782.2015.1103257 

Mertala, P. 2017. “Wag the Dog-The Nature and Foundations of Preschool Educators’ Positive ICT 

Pedagogical Beliefs.” Computers in Human Behavior 69: 197–206. 

Mintz, J., C. Branch, C. March, and S. Lerman. 2012. “Key Factors Mediating the Use of a Mobile 

Technology Tool Designed to Develop Social and Life Skills in Children with Autistic Spectrum 



PRE-PRINT EUROPEAN EARLY CHILDHOOD EDUCATION RESEARCH JOURNAL 

https://doi.org/10.1080/1350293X.2020.1735727 
 
Disorders.” Computers & Education 58: 53–62. 

Morgan, A. 2010. “Interactive Whiteboards, Interactivity and Play in the Classroom with Children 

Aged Three to Seven Years.” European Early Childhood Education Research Journal 18 (1): 93– 

104. doi:10.1080/13502930903520082. 

NAEYC. 2012. Technology and Interactive Media as Tools in Early Childhood Programs Serving 

Children from Birth through 8. Washington, DC: National Association for the Education of 

Young Children & Fred Rogers Center for Early Learning and Children’s Media at St Vincent 

College. 

Nespor, J. 1987. “The Role of Beliefs in the Practice of Teaching.” Journal of Curriculum Studies 19 

(4): 317–328. doi:10.1080/0022027870190403. 

Nikolopoulou, K., and V. Gialamas. 2015. “ICT and Play in Preschool: Early Childhood Teachers’ 

Beliefs and Confidence.” International Journal of Early Years Education 23 (4): 409–425. doi:10. 

1080/09669760.2015.1078727. 

Nuttall, J., S. Edwards, S. Lee, A. Mantilla, and E. Wood. 2013. “The Implications of Young 

Children’s Digital Consumerist Play for Changing the Kindergarten Curriculum.” Journal of 

Cultural-Historical Psychology 2: 54–62. 

Palaiologou, I. 2016. “Teachers’ Dispositions Towards the Role of Digital Devices in Play-Based 

Pedagogy in Early Childhood Education.” Early Years 36 (3): 305–321. doi:10.1080/09575146. 

2016.1174816. 

Plomp, T., and N. Nieveen. 2013. “Introduction to the Collection of Illustrative Cases of 

Educational Design Research.” In Educational Design Research - Part B: Illustrative Cases, 

edited by T. Plomp, and N. Nieveen, V–XVIII. Enschede: Netherlands Institute for 

Curriculum Development. 

Plowman, L., and C. Stephen. 2005. “Children, Play, and Computers in Pre-School Education.” 

British Journal of Educational Technology 36 (2): 145–157. 

Plowman, L., O. Stevenson, C. Stephen, and J. McPake. 2012. “Preschool Children’s Learning with 

Technology at Home.” Computers & Education 59 (1): 30–37. 

Prestridge, S. 2017. “Examining the Shaping of Teachers’ Pedagogical Orientation for the Use of 

Technology.” Technology, Pedagogy and Education 26 (4): 367–381. doi:10.1080/1475939X. 

2016.1258369. 

Reeves, T. 2006. “Design Research from a Technology Perspective.” In Educational Design Research, 

edited by Jan Van den Akker, Koeno Gravemeijer, McKenney Susan, and Nienke Nieveen, 52– 

66. Oxford: Routledge. 

Reeves, T. 2011. “Can Educational Research Be Both Rigorous and Relevant?” Educational Designer 

1 (4): 1–24. 

‘TES Iboard Shop’. n.d. “TES.” Accessed January 12, 2017. https://www.tes.com/teaching-resources/ 

shop/TESiboard. 

Thorpe, K., J. Hansen, S. Danby, F. Mohamed Zaki, S. Grant, S. Houen, C. Davidson, and L. Given. 

2015. “Digital Access to Knowledge in the Preschool Classroom: Reports from Australia.” Early 

Childhood Research Quarterly 32: 174–182. 

Timmermans, Stefan, and Iddo Tavory. 2012. “Theory Construction in Qualitative Research: From 

Grounded Theory to Abductive Analysis.” Sociological Theory 30 (3): 167–186. 

Vangsnes, V., and N. Økland. 2015. “Didactic Dissonance: Teacher Roles in Computer Gaming 

Situations in Kindergartens.” Technology, Pedagogy and Education 24 (2): 211–230. doi:10. 

1080/1475939X.2013.853686. 

Vygotsky, L. S. 1978. Mind in Society: The Development of Higher Psychological Processes. Edited by 

Michael Cole, Vera John-Steiner, Sylvia Scribner, and Ellen Souberman. London: Harvard 

University Press. 

Wertsch, J. 2007. “Mediation.” In The Cambridge Companion to Vygotsky, edited by H. Daniels, M. 

Cole, and J. Wertsch, 178–192. Cambridge: Cambridge University Press. 

Yelland, N. 2011. “Reconceptualising Play and Learning in the Lives of Young Children.” 

Australasian Journal of Early Childhood 36 (2): 4–12 


