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Abstract

The ubiquity of technology in contemporary society positions it as a significant cultural
tool in children’s lives. Definitions, conceptualisations and understandings of the
relevance of technology are diverse which can hinder integration of technology in early
learning settings. This paper presents findings from a doctoral research project that
investigated Australian educator beliefs and practices in relation to technology
integration within play-based curriculums for children aged three to five years. The key
findings presented relate to creating connections and shared conceptualisations of
technology between educators, families and directors of early learning services. Shared
understandings of the sociocultural relevance of diverse technological tools were found
to facilitate technology integration in the curriculum. Rogoff’s (1995) three planes of
analysis were utilised to identify and understand the interplay between the personal,
interpersonal and community levels of sociocultural activity. A significant implication
isidentification of the need for professional discussion, professional learning and critical
reflection opportunities to extend educator understandings of technology as socially,
culturally, and pedagogically relevant for young children. Sharing this knowledge in
collaborative partnerships between educators, families and management can support
children’s development as digital citizens.

Introduction

Children have access to a broad range of technologies and observe others using technology as
an everyday resource (Nikolopoulou & Gialamas, 2015). As such technology becomes a cultural
tool that carries significance in their understanding of the world (Rogoff, 1995). While research
acknowledges the rapidly changing field of technology Gibbons (2015) suggests that responses to
the idea of “newness” of technology in relation to early childhood need to be tempered with rec-
ognition that fast-paced change within short timeframes is not a new phenomenon. Reflecting
on these studies suggests that discussions with early childhood educators should focus on de-
constructing broader beliefs, conceptualisations and understandings of how technologies in-
fluence practice and the approaches needed to support children in their daily experiences with
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Practitioner notes
What is already known about this topic?

 Children are living in an increasingly digital world, however, this is often not reflected
in the play-based experiences and resources they encounter within their early learn-
ing settings.

» Many different factors influence educator resistance to integrate technology, such as
personal confidence and competence with technology, or lack of resources.

» There is a paucity of effective professional learning that is responsive to educator be-
liefs and practices with technology and early learning.

What this paper adds

 This paper provides an understanding of the complex and interwoven nature of fac-
tors that influence educator beliefs and practices in integrating technology.

* The relationships between key stakeholders (educators, families and service manage-
ment) is identified and explored in terms of how this influences technology inclusion
in the setting, and what sources inform stakeholder thinking.

* Rogoff’s three planes of analysis of sociocultural activity are utilised to explain and
understand these influences and connections.

* The importance of connection in knowledge and understanding between stakehold-
ers is identified with the overarching focus on supporting children as digital citizens.

Implications for practice and/ or policy

e Further information, support and professional learning is needed to enable educators
and early learning service managers to broaden conceptualisations and understand-
ings of how children experience technology, and how technology can be integrated as
aresource within their curriculums.

¢ Professional learning for educators needs to provide opportunities for and access to
research, reading, investigation and critical reflection on their own beliefs and
practices.

* Educators who are confident and competent in integrating technology in socially and
culturally appropriate ways can advocate and share their knowledge with other
stakeholders to create connections in understandings.

technology. Educators should also consider how their curriculums foster children’s emerging
development as digital citizens, which involves supporting children to develop respectful, re-
sponsible and ethical behaviours and to use technology appropriately (NAEYC & Fred Rogers
Center, 2012).

Drawing on the Bordieusian ideas of cultural capital and habitus, Aldhafeeri, Palaiologou and
Folorunsho (2016) note that negative responses to new technologies are often a reaction by older
generations with different, acquired understandings and experiences with technology. These
beliefs impact upon their views of technology as relevant in young children’s lives and appro-
priate for inclusion in early learning settings. The disconnect between understandings that are
inherited and those that are acquired (Aldhafeeri & Palaiologou, 2016) creates a habitus that
must be understood and challenged. This is an important process for supporting children as dig-
ital citizens. Knowledge and proficiency with technology forms a contemporary and continually
developing form of cultural capital, which will essentially empower those who are more tech-
nologically competent (Paino & Renzulli, 2012). Early guidance on using technological tools
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responsibly and safely will help to equip children for the increasing contact and reliance they
will have on these resources throughout their lives. Palaiologou (2014 ) suggests that research
should now focus on the extent to which early childhood educators are “ready to accept the ‘digi-
tal child’ of the twenty-first century” (p. 19). Supporting children’s digital citizenship is a diverse
and complex issue requiring connections between home and learning contexts (Palaiologou,
2014) or through recognising that there is a “digital difference” between these two contexts
which can influence educators’ pedagogical decisions (Edwards, Henderson et al., 2016). This
creates the need to further understand educator beliefs and practices in relation to technology
integration and consideration of strategies to support children’s development in an increasingly
digital world.

Contemporary thinking in relation to early learning in Australia suggests that children learn best
in play-based situations that reflect their home cultures and experiences (Ebbeck & Waniganayake,
2016). This approach also underpins Australia’s Early Years Learning Framework (EYLF) (DEEWR,
2009), the framework which guides the practice of early childhood educators. This document
defines play-based learning as “[...] a context for learning through which children organise and
make sense of their social worlds, as they engage actively with people, objects and representa-
tions” (p. 6). Respecting and incorporating children’s views and voices in this way aligns with
sociocultural theory, highlighting the importance of scaffolding and the social interactions to
support children’s learning and development (DEEWR, 2009; Rogoff, 1995).

However, technology is often not always seen as a priority or of pedagogical value for early learn-
ing. Early Childhood Australia, the peak national early childhood advocacy organisation, recently
released a discussion paper on young children and digital technology in Australia (Edwards,
Straker and Oakey, 2018). Drawing on contemporary research, the paper acknowledges that dig-
ital technologies have a legitimate place within early learning settings. It also identifies that while
non-digital technologies (such as pencils and blocks) are accepted as everyday resources, under-
standings about digital technologies in play-based curriculums are still emerging. Additionally,
more than half of the respondents stated that early learning curriculums should not include
provisions for developing children’s skills with digital technologies. The report authors note that
while early childhood educators traditionally know that social and play-based learning is optimal
“Little is currently known about how to make digital citizenship education play-based for young
children” (p. 7). There is a reliance on traditional theories to provide context for how technol-
ogy should feature in the curriculum, rather than a shift in thinking that acknowledges digital
technologies as new types of play (Edwards et al., 2018). Further insights are needed into the
factors that shape educator beliefs and practices. This knowledge will help to identify strategies to
facilitate change and shifts in thinking in relation to appropriateness and need for technology in
play-based curriculums for young children.

Purpose and research questions

This research investigated how educators used technology in their early learning services and
the factors that influenced their practices. It was acknowledged that definitions and conceptu-
alisations of technology were diverse between educators and service directors. To create consis-
tency within this study technology was conceptualised to include digital toys or other devices
such as personal computers, cameras and tablets (Palaiologou, 2016) as well as less concrete
technological resources such as the Internet (Knight & Hunter, 2013); imaginary technologies
and props used in dramatic play such as non-functioning keyboards and phones (Edwards,
2015); and non-digital technologies that require an external power source such as light tables
and overhead projectors.
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This research was positioned within a sociocultural theoretical framework and included these key
research questions:

1. What are the beliefs of early childhood educators about integrating technologies in early
childhood services?

2. How was technology integrated in early childhood educators’ practices and what factors af-
fected this integration?

Method

A qualitative, collective case study approach was utilised, and enabled extensive, authentic con-
sideration of individual contexts. This study employed a design-based research approach which
allowed data collection methods and the professional learning strategies to be tailored to the
specificities of each service (Anderson & Shattuck, 2012). This was an important consideration
in this study as each collected data set informed the next stage of the project. The iterative nature
helped to ensure that the professional learning was contextually relevant.

Context and participants

Purposive sampling was used to select three early learning services in New South Wales,
Australia. The study required participating services to be long day care (LDC) to increase oppor-
tunity for engagement, and for the services to be within a close proximity (two hours of travel
time) to enable parity. An additional requirement was for educators to work only with children
over three years of age during the study. This was due to the limited research available regard-
ing the appropriateness of technology use for children under the age of three when the study
commenced. At that time the highly regarded recommendation from the American Academic
of Pediatrics was that children under the age of two should not engage with any screen media, a
position they moderately revised in 2015 (Brown, Shifrin & Hill, 2015).

Three services were recruited to take part, and each service had between two and four educators
involved across the two phases of the project. Each service had one director involved in the study
who was responsible for overarching service operations and management. Service details are out-
lined in Table 1.

The selection criteria did not specify qualification levels or years of experience. This study adopted
the EYLF (DEEWR, 2009) perspective of recognising all people working with young children as
educators. However, qualification levels were considered in data analysis in terms of responsibil-
ity, authority and engagement with professional learning materials. Participant details are out-
lined in Table 2.

Theoretical framework
A sociocultural framework underpinned the study and Rogoff’s (1995) three planes of analysis
were utilised to understand how educators’ pre-existing experiences, skills and beliefs impacted

Table 1: Details of service type, age ranges of children and number of educators involved across the study

Age of children in participating

Type of service room Number of educators in room
Service 1 University based LDC 3—4 years 4 (Phase 1) 2 (Phase 2)
Service 2 Privately operated LDC 3—4 years 2 (Phase 1) 2 (Phase 2)
Service 3 Privately operated LDC 4-5 years 2 (consistent Phase 1 and 2)
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upon technology integration within the curriculum, as well as how interactions and the early
learning service context impacted on practice. Verenikina (2010) identifies that historical views
of technology include computers as a tool to increase people’s achievement or activity. However,
as types of technology evolve and shift, so too are the ways in which technology features as an
everyday tool or resource. Technology integration in early childhood education calls for inno-
vative theoretical considerations to support educators to see technology justly positioned within
play-based pedagogies (Edwards et al., 2018). This study identified a synergy between the so-
ciocultural theories of Vygotsky (1978) and Rogoff (1990) in terms of interactions and social
contexts and the problem of perceived newness as identified by Gibbons (2015). This required un-
derstandings of social interaction of key early learning stakeholders (children, educators, fami-
lies and management) in terms of beliefs, attitudes and practices towards technology in tandem
with understandings of technology as a tool to be integrated in seamless, socioculturally rele-
vant ways. Both Vygotsky (as cited in Davydov, 1995) and Rogoff (1990) draw on three distinct
factors to demonstrate the complex and interrelated ways that people learn and develop and
these provided a valuable foundation for considering the integration of technology. Vygotsky
presents that even individual cognitive functions are social in nature, relying on cultural tools
that have evolved and are organised in social contexts (Davydov, 1995). Rogoff (1990) consoli-
dated and extended on these, conceptualising three planes as outlined in Table 3. Relationships
and interactions are central to these planes and core aspects of sociocultural theory. Therefore,
a sociocultural framework links the learner with social and cultural contexts.

Rogoff’s planes (1995) enabled the investigation of the sociocultural activity on personal, inter-
personal and community planes contemporaneously. These were an effective underpinning
framework for the study, enabling a concurrent focus on multiple sociocultural activities (per-
sonal, interpersonal and community) and the associated developmental processes (participatory
appropriation, guided participation and apprenticeship). Participatory appropriation relates to
the way in which children develop as a result of their engagement in certain experiences within
their contexts and how these then shape the way they participate in later experiences. Guided
participation encompasses interpersonal processes, include the interactions that support and
promote learning such as the benefit from collaboration with peers. While still acknowledging
collaborative learning, apprenticeship focuses on cognitive and mental development within a
community and the enhanced learning that can occur when working with a more capable peer
(Rogoff, 1995).

Table 3: Vygotsky and Rogoff’s sociocultural theories as foundations of Rogoff’s planes of analysis

Vygotsky Rogoff

Plane 1 Student/Individual Subjective

Personal

Participatory appropriation
Interpersonal

Guided

Guided participation
Community

Institution

Apprenticeship

Plane 2 Teacher/Intersubjectivity

Plane 3 Milieu/Classroom

Note: Adapted from Vygotsky (Davydov, 1995) and Rogoff (1990; 1995).
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Research indicates that diverse factors influence educator decisions to integrate technology in the
curriculum (Blackwell et al., 201 3). Therefore, Rogoff’s planes provided a lens that enabled partic-
ipants to be understood within the unique complexities of their context. This approach is import-
ant as it enabled investigation of stakeholder knowledge of technology as a tool or resource in
play-based learning (cultural capital) alongside and understanding of their attitudes and beliefs
(habitus) (Aldhafeeri et al., 2016).

Data collection

The study comprised of two phases, with findings from the first phase informing the practitioner
inquiry projects in Phase 2. Initially, in Phase 1 educators at each of the three services took
part in individual qualitative interviews. The interviews included nine questions, designed to
gain insights into educator beliefs and perceived practices in relation to technology in early
learning services, and their perceived personal confidence and competence with technology.
Development of the interview questions was informed by key themes identified in a meta-analy-
sis of research relating to technology in early learning services (including Blackwell et al., 2013;
Nikolopoulou & Gialamas, 2015; Palaiologou, 2014; 2016; Plowman, Stephen, & McPake, 2010).

Two observations sessions of two hours duration were also undertaken at each service during
Phase 1. Observations focused on technology integration within the curriculum and provided
data that was compared with educator interview responses. Recording observation data were
guided by a qualitative checklist. This was designed by the researcher and included a wide range
of possible considerations based on the meta-analysis of research (as noted in the previous
paragraph).

Artefacts such as planning and assessment records and other documentation of children’s learn-
ing and experience as recorded by the educators were collected by the researcher across both
phases of the study. Data collection across Phase 2 involved four concurrent processes within the
practitioner inquiry projects at each service. These included initial focus group discussions with
educators at each service, involving four questions adapted from Gibbons’ (2010) investigations
of reflective practice and professional learning for early childhood educators and integration of
technology. Observation sessions, meetings, journaling and the collection of artefacts were also
integrated into the practitioner inquiry projects.

Practitioner inquiry projects

Educators engaged in reflective thinking and discussion in relation to technology after the Phase
1 case study, which informed educator projects in Phase 2 of the research. Involvement in practi-
tioner inquiry spanned a four-month period and provided a context-specific, guided professional
learning opportunity. Key professional learning components included reading and discussing
contemporary research, critical reflection through journaling and group discussion and trial-
ling new ideas and changes within their early learning programs. Meetings were held weekly
and the researcher took the role of “critical friend” (Groundwater-Smith et al., 2013) in guiding
professional learning by encouraging engagement with professional readings, application of
ideas to practice and critical reflection on the outcomes.

Data analysis

Data analysis utilised Saldana’s (2009) coding to theory approach. Data were disassembled and
reassembled first into categories and then, as the project progressed, into codes and sub-codes.
Additionally, analysis occurred through the coding filter or analytic lens (Saldana, 2009) of
Rogoff’s planes of analysis (1995) to provide objectivity, as well as alignment with the theoretical
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framework of the research project. Three categories were predetermined, relating specifically
to the research questions (see Figure 1). The codes and sub-code categories were determined
based on patterns of frequency, as well as similarity and difference (Saldana (2009). Analysis of
this research adopted the position that the individual is inseparable from their context, and this
intersubjectivity (Rogoff, 1995) significantly impacts educator beliefs and practices, as well as
how they respond to professional learning opportunities. Rogoff (1995) three planes of observing
sociocultural activity (personal, interpersonal and community) were used in correspondence
with related developmental processes (participatory appropriation, guided participation and
apprenticeship). It was acknowledged within this framework for analysis that while one plane
may be at the forefront, the other planes are interrelated and feature as background influences
and must be considered when analysing data. Rogoff (1995) posits that the three planes cannot
be considered independently. Therefore, throughout the coding process the interplay of partici-
patory appropriation, guided participation and apprenticeship were consistently identified and
utilised as lenses for understanding the data.

Research questions 1 and 2

e gm

Computers and
conceptualisations
of technology

Conceptualisations and
definitions of technology

Technology tools

experiences with beyond computers

Children's learning and
technology

Technology and its
integration

R
Equity and
technology

-

Factors impacting upon integration of technology
* Ed| fid and p

* Availability of resources

* Time
* Support from management
* Professional learning opportunities

* Challenging preconceived ideas about children's abilities with
technology

Figure 1: Categories, codes and sub-codes based on Saldania’s (2009) Coding-to-theory approach [Colour figure
can be viewed at wileyonlinelibrary.com]
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Findings and discussion

A number of factors were identified as influencing educator beliefs and practices relating to
technology integration. These were associated with two key themes: (1) conceptualisations and
definitions of technology and (2) educator understanding of children’s learning and experiences
with technology. These two factors were often found to be interrelated, with educator beliefs
about the pedagogical appropriateness of technology influencing their perceptions of children’s
experiences or capabilities with technology.

Conceptualisations and definitions of technology

Differences in beliefs were apparent between all educators in this study and these related to un-
derstandings of technological resources as well in relation to the ways in which they believed
technology was relevant and contributory to pedagogy. For instance, two educators at Service
2 perceived technology primarily in terms of screen media such as iPads, computers and smart
phones. This contrasted with Service 3 where educators believed that technology should be con-
ceptualised beyond physical resources. Similarly, one educator at Service 1 discussed the inte-
grated nature of technology in children’s learning stating:

You can't separate learning from technology, it has to be together otherwise it’s hard
these days [...] I'm not talking about Internet or—there are other things [technological
resources| that offer opportunities for children to learn.

The director at Service 2 identified technologies that were essential for the service such as tele-
phones and cameras, but expressed a disinclination to use touchscreen devices. The director
from Service 3 indicated a broader conceptualisation of technology, stating:

To me technology is anything that progressed things forward [...] Like the progress of
clocks through time, and telephone [...] Typewriter to computer [...] Technology is about
constant change. It’s about whatever is progressing life forward really.

Conceptualisations and understandings expressed by educators in terms of what constitutes
technology and its relevance in the curriculum were often inconsistent. During Phase 1 inter-
views six of the eight participants initially identified computers (for either educators or children)
when asked about technology use. However, observations of their practice over both phases of
the study revealed more diverse and integrated technology use (see Table 4). This highlights the
need for further discussion, reflection and professional learning opportunities to support broader
understandings of children’s experiences with technology in an increasingly digital world.

As evident in Table 4, educators at Service 3 included a diverse range of technological resources
and experiences, however, educators did not always recognise the breadth of technology integra-
tion in their curriculum. In contrast, Service 2 educators believed they included diverse technol-
ogies yet mainly only included computers.

However, technology and learning were found to be inseparable in the context of play-based learn-
ing. For example, educators at two of the three early learning services held the view that technol-
ogy was useful as a resource to follow up on children’s interests in meaningful ways. Educators at
these services used technological resources contemporaneously with other resources, such as the
Internet alongside books to access information. This aligns with Edwards (2015), who acknowl-
edges the difficulty in separating technology in children’s play from more traditional resources
due to interrelations and inter-reliance between them. Findings from this study provide examples
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Table 4: Technological Resources within the Services across Data Sets

S1

S2

$3

Computers for educators

Computers for children

Internet access in room

Internet access in office

Tablet device for children

Digital camera for
educators

Digital camera for
children

Light table

Overhead projector

Microscope

Photocopier
Imaginary play/dramatic

play props

DVD/YouTube

Phase 1 Interviews
Phase 1 observation
Phase 2 observation
Phase 2 meeting
Phase 1 interview
Phase 1 observation
Phase 2 observation
Phase 2 meeting
Phase 1 observation
Phase 1 artefacts
Phase 2 observation
Phase 2 meeting
Phase 1 observation
Phase 2 observation
Phase 2 meeting

Phase 1 interview

P1 observation
Phase 2 observation
Phase 2 meeting

Phase 1 interview
Phase 1 observation
Phase 1 artefacts
Phase 1 artefacts
Phase 1 interview

Phase 1 interview
Phase 1 observation
Phase 2 observation
Phase 2 meeting

Phase 1 observation
Phase 2 observation
Phase 2 meeting

Phase 1 interview

P1 observation
Phase 2 observation
Phase 2 meeting
Phase 1 interview

Phase 1 observation
Phase 2 observation
Phase 2 meeting

Phase 1 interview

Phase 1 observation
Phase 2 observation
Phase 1 interview
Phase 2 focus groups
Phase 2 meeting

Phase 1 interview
Phase 1 observation
Phase 2 observation
Phase 2 meeting

Phase 1 observation
Phase 2 observation
Phase 2 meeting
Phase 1 observation
Phase 2 observation
Phase 2 meeting
Phase 2 focus group
Phase 1 interview

Phase 1 observation
Phase 2 observation
Phase 2 meeting
Phase 1 interview

Phase 1 artefacts
Phase 2 observation
Phase 2 meeting
Phase 1 observation
Phase 1 artefacts
Phase 2 observation
Phase 2 meeting
Phase 1 observation
Phase 1 artefacts
Phase 2 meeting

Phase 1 interview
Phase 1 observation
Phase 2 observation
Phase 2 meeting
Phase 2 focus group
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of educators also using technologies—both tangible (such as touch screen devices) and intangi-
ble (such as Internet searches) alongside traditional resources (such as reference books)—in an
integrated and complementary way within a play-based curriculum.

Educator understandings of children’s learning and experience with technology

In the initial interviews, one educator from each service acknowledged that technology had po-
tential as a resource to support children’s exploration and discovery. The room leader at Service
2 suggested that technology was a valuable tool for providing children with additional infor-
mation, and that access to information was potentially immediate. Interview responses from
educators at Services 1 and 3 reinforced this line of thinking:

[...] With things like iPads and the new apps there are different ways that children start
knowing different things and it makes it easier for them [...] they will become more close
to technology and it will be easier for them to learn [...] that helps them to research, to
do something quickly.

[Using Google searches] is a discussion point that comes up all the time from here. So it’s
sort of fed in that there are other ways to find information fairly quickly [...] it's almost
immediate, to follow up on their interests. Straight away, they don’t have to wait.

Three educators across Services 1 and 3 acknowledged the importance of supporting children’s
inquiry, thinking and theorising when using technology. This acknowledgement was exempli-
fied in a comment from an educator at Service 2:

Because if we give them all the answers straightaway they—it’s not like something that
they've worked on to get the answer [...] I see it's important to work on. So technology of-
fers this opportunity for them to work on, to find answers, to explore things, to investigate
things [...] It's not like we read a book, so okay, this is the answer in the book, so okay.

Data collected at Service 3 also identified technology as a complementary resource to support
children’s thinking and knowledge on a topic of interest. The director noted that they focused on
“asking the questions, rather than giving the answers” in terms of using resources such as the
Internet to facilitate inquiry and learning. At both Service 1 and Service 3, educators integrated
technological resources alongside other tools such as books to support the development of criti-
cal thinking skills. Across these examples it was apparent that educators saw technology as an
integrated tool, much like any other resource they included in the curriculum.

Beliefs of digital technology between stakeholders

A key issue identified was that the beliefs of other stakeholder such as service directors, fami-
lies or even external regulatory bodies influenced how educators integrated technology in their
curriculums. In line with the often-cautious reaction to newness identified in the introduction
(Gibbons, 2010) much of the dichotomised thinking hinged on views of technology as either
active or passive. As an example, there was a clear contrast between the beliefs and practices
of educators at Services 2 and 3 in relation to active and passive use of technology. The director
at Service 2 stated that families would not approve of screen-based technologies at the setting
and service policies were adapted accordingly. Educators at this service also expressed concern
the frequent use of technology distracted children and encouraged passivity at the expense of
interaction and conversation. Their concern was that children were missing opportunities to
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interact with their families and failing to process information in the world around them as they
may have done if not provided with technological resources such as smartphones or iPads. One
educator stated:

It’s almost like [the parents] use it as a behaviour management tool to keep [the chil-
dren]| quiet.

The director at Service 3 held an alternative view of how technology could be child-led and inter-
active, rather than passive and isolated. This translated to service policy and philosophy, and saw
educators at Service 3 empowered children by adopting a co-learner approach, inviting children
to explain what they knew about digital resources and by asking open-ended questions, such as
“how do we ...2" Educators always positioned digital resources as collaborative experience where
the technology was a resource to support investigation rather than passive entertainment.

These examples demonstrate that the role of the director was pivotal in influencing how educa-
tors integrated diverse technologies in the curriculum. At Service 2, the director’s position against
technology created a situation where educators were disinclined to include it. Alternatively, the
director at Service 3 supported educators to include diverse resources. Lack of support within the
service context is acknowledged as a key factor impacting upon educator proclivity to integrate
technology, including resistance from other educators (Nikolopoulou & Gialamas, 2015).

The influence of external stakeholders

During Phase 2, the director at Service 2 identified the influence of an external stakeholder on
technology integration. The director explained that their position of avoiding digital technology
was influenced by advice received from an assessor during a National Quality Standard assess-
ment (a compulsory quality assessment process for early learning services in Australia):

The real push I got in this last visit [from the assessor| was to let them play [...] [but that]
playing is not on computers, playing is not technology [...] playing is about getting dirty,
climbing trees, planting things.

This example further highlights the subjectivity that exists not only in defining technology, and
also the prevailing idea that technology is somehow counterproductive to other forms of play-
based learning experiences for children. This advice from a regulatory body representative neg-
atively impacted the director’s attitude towards technology integration within the service. Lack
of support for educators is identified as a prohibitive factor in the integration of technology and
can also overlap with other barriers such as lack of resources or access to professional learning
(Nikolopoulou & Gialamas, 2015).

These findings indicate that discussion on technology and early learning need to include both
educators and other stakeholders who influence curriculum content, including families, service
directors and also those in management or advisory positions. The influence of stakeholders was
identified as one of the many complex and diverse set of factors shaping educator beliefs and
practise. The interrelate nature of these factors aligned with each of Rogoff’s (1995) three planes
of analysis and extended beyond the individual to include interpersonal experiences and also the
impact of contexts and are detailed in Table 5.

The dynamic interplay in the beliefs and experiences of the key stakeholders ultimately influences
how digital technology was included within the early learning services as a resource for children.
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Table 5: Factors that impacted upon integration of technology and the associated connections to Rogoff’s planes of
analysis

Factors that impacted upon technology integration Rogoff’s planes of analysis

Educator beliefs and knowledge of technology (including confidence  Participatory appropriation
and competence with technology, beliefs and conceptualisations
of technology, educator knowledge of technological resources

Context of service (support of management, staff team cohesion, Apprenticeship
availability of resources)
Professional learning resources (access to courses and training, Guided participation

readings, time to engage with professional learning and critical
reflection with others in their team

The diverse, interactive possibilities with technology need to be discussed and redefined to present
and facilitate more diverse views and conceptualisations of how technology can feature in the
curriculum. Engaging in discussion and sharing knowledge with children aligns with the socio-
cultural perspective of learning through communication and collaboration, which highlights
the possibilities of empowering children to understand and manage their use of technology. It
is important that children develop an awareness of the technologies available in contemporary
societies to support digital citizenship. Discussions with stakeholders should include the types
of technology children engage with and the need for active guidance and social learning with
technology.

Conclusions

Contemporary research indicates that debates should move beyond the whether technology is
suitable in early learning (Johnston & Highfield, 2017). However, disconnect is apparent be-
tween what is presented in contemporary research and the beliefs and practices of key stake-
holder such as educators, management and families. Each educator’s willingness or interest in
integrating technology varied depending on complex, interdependent and interrelated factors
and the interplay of personal, interpersonal and community aspects (Rogoff, 1995), including
the beliefs of family members and service directors. These factors included conceptualisations
and definitions of technology, preconceptions about children’s abilities and learning with tech-
nology. Conceptualisations of technology within early learning services need to be re-examined
and reimagined by educators, service directors and management, and also by families involved
with the service. This reimagining needs to reflect children’s experiences, interests and knowl-
edge of technology as a holistic and integrated resource that underpins many aspects of their
everyday lives.

Within this study involvement in practitioner inquiry enabled educators to develop important
foundational knowledge as to why technology is important in children’s lives rather than just
demonstrating how to integrate it. Rogoff’s (1995) planes of analysis serve as a valuable lens for
future studies investigating the interplay of factors that influence technology integration in early
learning curriculums, and how to create connections and shared understandings between key
stakeholders who influence curriculum decision making.

The ongoing nature of the practitioner inquiry projects enabled deep reflection on ideas and prac-
tices from each educator and director, within their everyday context. The resulting shifts in thinking
could potentially challenge long-held beliefs or ideologies that serve as barriers to technology inte-
gration, as suggested by Palaiologou (2016). These findings therefore highlight the need for a critical
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reflection in discourse amongst educators on how technology can feature in play as well as challeng-
ing assumptions of what technology is, and the value it presents to play-based learning (Palaiologou,
2016). However, educators are not solely responsible for curriculum decisions and further research
is needed to investigate how other stakeholders such as families and service directors can be in
included in discourse, discussion and debate to create shared connections in understanding.

Acknowledgements
The authors would like to acknowledge the educators and service directors that took part in this
study.

Statement on open data, ethics and conflict of interests

This study had ethical approval from Macquarie University and written consent from all partici-
pants. Six core principles were adopted (Van Den Hoonard & Van Den Hoonard, 2013) to ensure
ethical principles were adhered to at all times including integrity and quality of the research,
full disclosure about the project to participants and assurance to participants of confidentiality,
anonymity and the voluntary nature of being involved in the study. Findings discussed in this
paper are drawn from a larger doctoral study that is accessible from the Macquarie University
ResearchOnline open access digital collection. There are no conflicts of interest to report for this
research project.

References

Aldhafeeri, F., & Palaiologou, I. (2016). Interactions with digital technologies of children from 3 to 6 in
Kuwaiti homes. Educationfutures, 7, 3, 48—68. Retrieved from https://educationstudies.org.uk/wp-con-
tent/uploads/2016/06/BESA-Journal-EF-7-3-3-Aldhafeeri.pdf

Aldhafeeri, F., Palaiologou, I., & Folorunsho, A. (2016). Integration of digital technologies into play-based
pedagogy in Kuwaiti early childhood education: Teacher’s views, attitudes and aptitudes. International
Jounral of Early Years Education, 24, 3, 342-360. https://doi.org/10.1080/09669760.2016.1172477.

Anderson, T., & Shattuck, J. (2012). Design-based research: A decade of progress in education research?
Educational Researcher, 4, 1, 16-25. https://doi.org/10.3102/0013189X11428813.

Blackwell, C. K., Lauricella, A. R., Wartella, E., Robb, M., & Schomburg, R. (2013). Adoption and use of
technology in early education. The interplay of extrinsic barriers and teacher attitudes. Computers and
Education, 69, 310-319. https://doi.org/10.1016/j.compedu.2013.07.024

Brown, A., Shiffrin, D. L., & Hill, D. L. (2015). Beyond ‘turn it off: How to advise families on media use.
American Academy of Pediatrics News, 36, 10, 54-55. Retrieved from https://www.aappublications.org/
content/36/10/54

Davydov, V. (1995). Theinfluence of L. S. Vygotsky on educational theory, research and practice. Educational
Researcher, 24, 3, 12-21. Retrieved from https://www.jstor.org/stable/1176020

DEEWR. (2009). Belonging, being and becoming: The early years learning framework for Australia. Retrieved,
March 29, 2017, from https://docs.education.gov.au/system/files/doc/other/belonging_being_and_be-
coming_the_early_years_learning_framework_for_australia.pdf

Ebbeck, M., & Waniganayake, M. (2016). Perspectives on play in a changing world. In M. Ebbeck, & M.
Waniganayake (Eds.), Play in early childhood education: Learning in diverse contexts, 2nd ed. (pp. 3-23).
Melbourne: Oxford University Press.

Edwards, S. (2015). 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, 1-20. https://doi.org/10.1080/1475939X.2015.1108929.

© 2018 British Educational Research Association


https://educationstudies.org.uk/wp-content/uploads/2016/06/BESA-Journal-EF-7-3-3-Aldhafeeri.pdf
https://educationstudies.org.uk/wp-content/uploads/2016/06/BESA-Journal-EF-7-3-3-Aldhafeeri.pdf
https://doi.org/10.1080/09669760.2016.1172477
https://doi.org/10.3102/0013189X11428813
https://doi.org/10.1016/j.compedu.2013.07.024
https://www.aappublications.org/content/36/10/54
https://www.aappublications.org/content/36/10/54
https://www.jstor.org/stable/1176020
https://docs.education.gov.au/system/files/doc/other/belonging_being_and_becoming_the_early_years_learning_framework_for_australia.pdf
https://docs.education.gov.au/system/files/doc/other/belonging_being_and_becoming_the_early_years_learning_framework_for_australia.pdf
https://doi.org/10.1080/1475939X.2015.1108929

910 British Journal of Educational Technology Vol 49 No 5 2018

Edwards, S., Henderson, M., Gronn, D., Scott, A., & Murkhil, M. (2016). Digital disconnect or digital differ-
ence? A socio-ecological perspective on young children’s technology use in the home and early child-
hood centre. Technology, Pedagogy and Education. https://doi.org/10.1080/1475939X.2016.1152291.

Edwards, S., Straker, L., & Oakey, H. (2018). Discussion paper: Towards an Early Childhood Australia
statement on young children and digital technology. Retrieved 19 June 2018, from http://www.early-
childhoodaustralia.org.au/wp-content/uploads/2017/08/ECA-DPG-Disussion-Paper-April-including-
appendices_FINAL-2.pdf

Gibbons, A. (2010). Reflections concerning technology: A case for the philosophy of technology in early
childhood teacher education and professional development programs. In S. Blake, & S. Izumi-Taylor
(Eds.), Technology for early childhood education and socialisation: Developmental applications and methodolo-
gies (pp. 1-19). Hershey: Information Science Reference.

Gibbons, A. (2015). Debating digital childhoods: Questions concerning technologies, economics and de-
terminism. Open Review of Educational Research, 2, 1, 118—127. https://doi.org/10.1080/23265507.201
5.1015940.

Groundwater-Smith, S., Mitchell, J., Mockler, N., Ponte, P., & Ronnerman, K. (2013). Facilitating practitioner
research: Developing transformational partnerships. New York: Routledge.

Johnston, K., & Highfield, K. (2017). Technology in outdoor play. In L. Arnott (Ed.), Digital technologies and
learning in the early years (pp. 58—68). London: Sage.

Knight, K., & Hunter, C. (2013). Using technology in service delivery to families, children and young people
(CECA Paper no. 17). Retrieved from Australian Institute of Family Studies, Child family Community
Australia website: https://aifs.gov.au/cfca/pubs/papers/al45634/

National Association for the Education of Young Children & Fred Rogers Center for Early Learning and
Children’s Media. (2012). Technology and interactive media as tools in early childhood programs from birth
through age 8. Retrieved from https://www.naeyc.org/files/naeyc/PS_technology WEB.pdf

Nikolopoulou, K., & Gialamas, V. (2015). Barriers to the integration of computers in early childhood
settings: Teachers’ perceptions. Education and Information Technologies, 20, 2, 285-301. https://doi.
org/10.1007/s10639-013-9281-9.

Paino, M., & Renzulli, L. (2012). Digital dimensions of cultural capital: The (in)visible advan-
tages for students who exhibit computer skills. Sociology of Education, 86, 2, 124-138. https://doi.
org/10.1177/0038040712456556.

Palaiologou, I. (2014). Children under five and digital technologies: Implications for early years peda-
gogy. European Early Childhood Education Research Journal, 24, 1, 5-24. https://doi.org/10.1080/13502
93x.2014.929876.

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. https://doi.org/10.1080/09575146.2016.11748
16.

Plowman, L., Stephen, C., & McPake, J. (2010). Supporting young children’s learning with tech-
nology at home and in preschool. Research Papers in Education, 25, 1, 93-113. https://doi.
org/10.1080/202671520802584061.

Rogoff, B. (1990). Apprenticeship in thinking: Cognitive development in social context. New York: Oxford
University Press.

Rogoff, B. (1995). Observing sociocultural activity on three planes: Participatory appropriation, guided
participation and apprenticeship. In J. V. Wertsch, P. del Rio, & A. Alvarez (Eds.), Sociocultural studies of
mind (pp. 139-164). Cambridge University Press.

Saldana, J. (2009). The coding manual for qualitative researchers. Thousand Oaks, CA: Sage.

Van Den Hoonaard, W. C., & Van Der Hoonaard, D. K. (2013). Essentials of thinking ethically in qualitative
research. Walnut Creek, CA: Left Coast Press.

Verenikina, I. (2010). In Vygotsky in twenty-first century research. In J. Herrington, & B. Hunter (Ed.),
Proceedings of World conference on educational multimedia, hypermedia and telecommunications (pp.
16-25). Chesapeake, VA: AACE.

© 2018 British Educational Research Association


https://doi.org/10.1080/1475939X.2016.1152291
https://doi.org/10.1080/23265507.2015.1015940
https://doi.org/10.1080/23265507.2015.1015940
https://aifs.gov.au/cfca/pubs/papers/a145634/
https://www.naeyc.org/files/naeyc/PS_technology_WEB.pdf
https://doi.org/10.1007/s10639-013-9281-9
https://doi.org/10.1007/s10639-013-9281-9
https://doi.org/10.1177/0038040712456556
https://doi.org/10.1177/0038040712456556
https://doi.org/10.1080/1350293x.2014.929876
https://doi.org/10.1080/1350293x.2014.929876
https://doi.org/10.1080/09575146.2016.1174816
https://doi.org/10.1080/09575146.2016.1174816
https://doi.org/10.1080/202671520802584061
https://doi.org/10.1080/202671520802584061

