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Abstract: This literature-based article explores key trends in the integration of digital tech-
nologies in education and aims to highlight issues and challenges in the relationship between
technology, pedagogy and early years' education practices. The article explores how technology,
teacher training initiatives and productive play-based pedagogy could be used to improve digital
literacy outcomes for early childhood learners. While situated within the Australian context, more
global literature is also reviewed to provide an international perspective. This review of trends in
the integration of digital technologies in education is timely due to the national and international
Jfocus on STEM (Science, lechnology, Engineering and Mathematics) education, arguably for
economic sustainability and the quality standards expected in early childhood education. The
role of digital technologies in early childhood is increasingly discussed and negotiated in learning
centres. Educators are wanting support in understanding how young children can be creators of
technology rather than simply being consumers of digital products.

Keywords: digital technology, tangible coding technologies, early childhood education, teach-
er training, pedagogy.

1. INTRODUCTION sources, curriculum design and community

engagement (Digital Education Advisory

Australian governments have invested
extensively in digital education highlight-
ing the growing link between technology
and economic prosperity (Digital Educa-
tion Advisory Group, 2012). In 2008, the
Digital Education Revolution was a driver
for transforming teaching and learning
through digital education and focused on
all aspects of education from teacher train-
ing and professional learning to digital re-
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Group, 2012). It was proposed through
this initiative that digital technologies
should be used to enhance social inclu-
sion and facilitate child-centred learning in
both formal and informal learning environ-
ments. The drive to provide quality teach-
ing and learning through digital education
was supported by a $2.1 billion Digital
Education Revolution. This initiative went
beyond simply providing computers to
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schools by including the design of digital
learning resources, online diagnostic tools
and professional development for teach-
ers. This multi-pronged strategy aimed to
reshape how students learn and even what
they learn through powerful 21* century
tools. The initiative encouraged reform to
education systems and for educators to see
the opportunities that digital technologies
provide to support improved learning and
teaching.

Additionally, in 2011, the Department
of Education, Employment and Work-
place Relations of the Australian Govern-
ment, through the ICT Innovation Fund,
provided money for the Teaching Teachers
for the Future (TTF) project which was
aimed at improving the proficiency of all
pre-service teachers at early, middle and
senior teaching levels in the use of ICT
(Information and Communication Tech-
nologies) in education. The project in-
volved all 39 Australian teacher education
institutes and specifically directed systemic
change in pre-service teacher education by
building the capacity of teacher educators
and through the development of online re-
sources to provide rich professional learn-
ing. The project targeted the development
of educators’ ‘technological pedagogical
content knowledge’ (TPCK — also known
as TPACK). With an awareness that ef-
fective educators are those who can draw
on deep knowledge of a subject and com-
bine that with a strong understanding of
‘how to teach’, the TTF project aimed to
fuse these components within a pedagogy
which incorporated ICT understandings
of how to access and process knowledge in
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new ways, using appropriate tools (tech-
nology). This transformation of pedagogy
is enhancing the engagement of pre-service
teachers, “initial teacher education stu-
dents are now more likely to demonstrate
TPACK as future teachers” (Romeo, Lloyd
& Downes, 2012, p. 960).

In addition to the targeting of pre-
service teachers, the TTF project provided
support to in-service teachers which was
practitioner-based and was used to con-
tinuously transform teaching experiences
and practices. Phillips (2017) indicates
that models of professional learning aimed
at improving teachers’ understandings of
digital technologies and how to imple-
ment them with pedagogical and content
knowledge, often fall short of addressing
the complexity of teachers’ workplaces.
The research found that contextual factors
influenced in-service teachers’ develop-
ment and enactment of digital technolo-
gies. Considerations of identity develop-
ment and practice, a teacher’s community
of practice, enactment of digital technolo-
gies, challenges of mutuality and shared
understanding, all impact on the devel-
opment of digital understandings and
TPACK.

Despite this national agenda and in-
vestment in resources there are no clear
frameworks for the integration of digital
technologies into early years education. To
assist, Early Childhood Australia (2018)
has released a statement on young chil-
dren and digital technologies to inform
educators’ practice (Edwards, Straker &
Oakey, 2018). This statement should pro-
vide much-needed principles and advice
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for educators wanting to integrate digital
technologies into young children’s learn-
ing experiences. Internationally, an ear-
lier American statement produced by the
National Association for the Education of
Young Children and Fred Rogers Centre
(2012) reminded us of the need for critical
reflection on the use of digital technolo-
gies. It states, “technology and media are
tools that are effective only when used
appropriately” (p. 4). Research is needed
to ensure educators’ pedagogy with tech-
nology is based on evidence and provides
learning experiences that promote young
children’s cognitive, and socio-emotional
development (Zabatiero et al., 2018).

Given this agenda and need, the paper
will discuss digital technologies in the early
childhood (EC) education sector. It will
provide a critical review of the opportuni-
ties and demands facing educators who are
working to integrate digital technologies
into the early childhood learning environ-
ment.

2. WHAT CONSTITUTES ‘DIGITAL
TECHNOLOGY' IN EDUCATION?

In the rapidly-evolving technologi-
cal world teachers can feel overwhelmed
with the choices and range in the types
of educational technologies available. The
Victoria State Government, on their Edu-
cation and Training website (2018) de-
scribed digital technologies as ‘electronic
tools, systems, devices and resources that
generate, store or process data’. These may
include social media, online games and
applications, multimedia, productivity ap-

plications, cloud computing, interoperable
systems and mobile devices. Digital learn-
ing was further described as any type of
learning that is facilitated by technology or
by instructional practice that makes effec-
tive use of technology. Digital learning oc-
curs across all learning areas and domains.
It encompasses the application of a wide
spectrum of practices including: blended
and virtual learning, game-based learning,
accessing digital content, collaborating lo-
cally and globally, assessment and report-
ing online, active participation in online
communities, using technology to con-
nect, collaborate, curate and create.

The Australian curriculum, The Tech-
nologies: Digital technology (ACARA,
2015), discusses the competencies re-
quired by teachers to implement the digi-
tal technologies curriculum. The specified
elements of the digital technologies with
which a teacher should be competent in-
clude a knowledge and understanding of
digital systems and data representations
and well as the processes and production
skills required to collect and manage data,
and creating digital solutions to problems.
According to the Australian curriculum,
teachers should be able to adequately
guide young children to develop digital
literacy and computational thinking. This
incorporates the development of under-
standing between real and virtual worlds,
the use of technology in communication
and the importance of precise instructions
and simple problem-solving in the digi-
tal world (Falkner & Vivian, 2015). This
means that teachers themselves must have
a similar level of competency. They should
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demonstrate capable and critical use of the
digital technologies in areas of ICT and
problem solving.

White and Le Cornu (2011) propose
that teachers who are required to teach
digital technologies need to prepare them-
selves by becoming more involved with
the digital world at a personal, as well as
professional level. For teachers to be able
to enhance children’s learning and devel-
op children’s knowledge, they must have
a repertoire of knowledge and skills built
through their own lives. Albion, Camp-
bell and Jobling (2018, p. 295) claim that
“teachers who created digital solutions to
meet needs in their own lives will be bet-
ter equipped to engage their classes...”. In
Europe, a framework for clarifying teach-
ers digital competencies has been devel-
oped which considers professional engage-
ment, digital resources, digital pedagogy,
digital assessment, empowering learners
and learners’ digital competence. These
components are considered across a con-
tinuum of increasing capability (European
Commission, 2017).

3. D1GITAL ASPECTS OF EARLY
CuHiLpHOOD EDUCATION

There is at least a 30-year history of
research which has focused on young chil-
dren’s ability to code which started with
Seymour Papert’s computer language —
logo turtle which was a tool to improve
the way children think and solve problems
(Albion et al., 2018). Internationally, the
digital revolution of the last 20 years has
heightened interest and also influenced
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early childhood (EC) education and tech-
nologies, which are now widely considered
a significant aspect of young children’s
learning (Berson & Berson, 2010). In the
United States, for example, the percentage
of young children reported to have ongo-
ing access to digital devices has increased
to a staggering 98% in 2017 (Miller et
al.,, 2017). Yet there is research evidence
suggesting educators may be restricting
children’s access to technology in early
childhood centers (Highfield, Paciga &
Donohue, 2018). One concern may be
due to research which has reported that
integration into EC teaching is still dif-
ficult to achieve as concerns are raised in
relation to the place of digital technologies
in traditionally-valued forms of play-based
learning (Edwards & Bird, 2015; Edwards,
2016). Research (Bird & Edwards, 2016,
p. 1150) indicated that there was a sense
by educators that the use of technologies in
early childhood, as either ‘play with tech-
nologies’ or ‘learning technologies through
play’, could restrict children’s imagination.
A recent American research study (Radesky
& Christakis, 2016) suggests that elec-
tronic ‘toys’, designed to assist young chil-
dren’s learning, may in fact be decreasing
the quantity and quality of a baby’s lan-
guage. Another reason for restricting access
to technology in EC centres may have to
do with parental concerns about their chil-
dren’s use of digital technology. In a study
examining children and their families’ ex-
periences with digital technologies in seven
European countries (Chaudron, 2015), it
was reported that parents could not always
see the benefits of children using digital
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technology, when compared to the risks of
being exposed to inappropriate or unwant-
ed content, and conflicting messages about
how much screen time children should
engage in. Given such conflicting infor-
mation, it is difficult for EC educators to
determine just what is best for children in
their centres.

Barriers in early EC could be overcome
by developing new ideas about children’s
digital play that helps educators recognise
children’s activities with technologies in
a play-based way (Edwards, 2013). Re-
searchers have argued that ‘computer sci-
ence is well-suited for early childhood edu-
cation as it offers a learning environment
where young children can ‘play to learn
while learning to play’ (Bers et al., 2014,
p. 146). In a play-based learning environ-
ment, young children engaged in simple
coding or early programming should have
the opportunity to explore and experience
problem-solving, computational think-
ing and mathematical reasoning involv-
ing measurement, spatial awareness and
geometric visualization, when supported
by well-designed and developmentally ap-
propriate digital technologies.

An alternate method of engaging chil-
dren in ideas about computational think-
ing is to engage them in non-computation-
al activities, for example, those advocated
by programs such as the popular CS Un-
plugged (https://csunplugged.org). This
program aims to engage children in com-
puter science concepts using ‘hands-on’ ac-
tivities such as drawing, role-play and in-
teracting with physical objects (Computer
Science Unplugged, 2015). The program

was designed for primary school aged chil-
dren, but has been successfully used with
students of all ages (Bell, 2016), and has
been linked to more positive attitudes to
computer science in students and teachers
(Lambert & Guiffre, 2009; Blum & Cor-
tina, 2007). However, researchers such as
Marina Bers have claimed that students
should not focus on exploration of compu-
tational thinking concepts in the absence
of coding (Bers, 2012). Using the meta-
phor of the play, she believes that learn-
ing about computational thinking with-
out creating a program is akin to having
students in a restrictive ‘playper’, whereas
true exploration of these ideas requires
students expressing themselves in a ‘play-
ground’. So, while she acknowledges that
exploration within the playpen will take
you so far, she feels that students need in-
teraction and engagement with an external
digital object for effective learning about
computational thinking. This is part of
the ongoing debate about digital technolo-
gies in early childhood — educators want
to know how to integrate technologies,
what to do and when to do it. If we follow
the reasoning of Bird and Edwards (2015,
p. 1150) in which they propose that ini-
tially children needed to ‘play’ with digital
technologies before being able to use them
to create new play experiences, we need
to consider how unplugged technologies
might fit with this.

The various types and design style of
educational technologies make some more
suited to an early years learning environ-
ment than others. For example, researchers
have observed young children becoming
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socially isolated when they are focused on
a screen, yet when playing with tangible
coding technologies such as Bee-Bot and
Cubetto they collaborated and communi-
cated with others as they coded the actions
of the ‘robot’ (Murcia & Pellicione, 2017).
Similar results were reported by Pekdrkovd
(2008) who reported Bee-Bots being used
by kindergarten children, working togeth-
er in large groups and persevering to try to
solve their task. Danby (2017) also found
that young children’s familiar use of mo-
bile electronic devices can promote suc-
cessful social interaction. Consideration
should be given to both the type of digital
technology introduced and how it can be
effectively integrated into the EC learn-
ing environment and used to support and
enhance the EC focus on social-emotional
learning and play.

4. COMPUTATIONAL THINKING
AND TANGIBLE CODING
TECHNOLOGIES

Coding is regarded as one of the most
powerful aspects of educational technol-
ogy and contributes to the development
of technological literacy which includes
skills related to computational thinking
(Strawhacker, Lee & Bers, 2018). Com-
putational thinking has many definitions
and encompasses a broad range of analytic
and problem-solving skills, dispositions,
habits and approaches used in computer
science. It involves the ability to recog-
nise how computational instructions cause
computational behaviour while also de-
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veloping the ability to identify potential
‘bugs’ and error sites. When children learn
a programming language they are solving
problems in systematic ways, learning new
powerful ideas and expressing themselves
with a variety of computational media
(Sullivan & Bers, 2015). Computational
thinking is strategic in nature and includes
the ability to break a large problem into
smaller parts for analysis (Gadzikowski,
2018). For example, young children dem-
onstrate computational thinking when
they break a task into its parts such as
planning how to move a ‘robot’ through
an obstacle course; questioning and decid-
ing about distance, direction and relative
efficiency of potential pathways.

Bers (2018) proposes that there are
seven powerful ideas that can be focused
on in teaching computer science in early
childhood: algorithms, modularity (de-
composition), controls structures (pattern
recognition and conditionals), representa-
tion (data representation), hardware/soft-
ware (systems thinking), design process
and de-bugging. The terms in brackets are
reflective of how they are discussed within
computational thinking models such as
those presented by Wing (2006) or more
broadly within the Australian digital tech-
nologies curriculum (ACARA, 2015). Bers
(2018) discusses the relevance of the first
five ideas as those that would be founda-
tional at early years and need to be clearly
linked to develop learning across a variety
of disciplines. The latter two big ideas are
related specifically to technology and digi-
tal technologies, and Bers makes the dis-
tinction that de-bugging should only be
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considered relevant to coding, although it
could be argued that de-bugging has great
utility across different disciplines as well.
Initially, there were few digital technol-
ogies specifically designed for developing
young children’s coding capabilities. Early
and significant developments occurred in
the LOGO educational programming en-
vironment of the late 1970’s. LOGO pro-
gramming was described by Strawhacker
et al. (2018), as one of the most influential
coding tools to inform the design and the-
ory behind new technological tools. The
Scratch]r program was a direct descendant
of the LOGO programs and was designed
as a developmentally appropriate tool for
children between the ages of 5-7. Scratch]r
is an open-ended coding environment that
allows children to create self-directed and
interactive projects, stories and games.
Children interact with the coding envi-
ronment through a computer or digital
interface such as an iPad. While using this
program children have been able to master
core programming concepts, including se-
quencing, looping procedures, and paral-
lel programming (Flannery et al., 2013).
However, little is documented about how
teachers use these tools in their schools and
the learning outcomes that children can
achieve when lessons are taught by teachers
(rather than researchers). Scratch]r is being
incorporated into professional develop-
ment for EC educators as it is recognised
that EC educators are often not confident
with teaching digital technologies and are
unlikely to incorporate it into their teach-
ing. Kalogiannakis & Papadakis (2017)

reported improvements in pre-service

teachers’ confidence in teaching computa-
tional thinking and a greater sense of the
program’s usefulness after using Scratch]r
for a semester.

In addition, few robotics kits were
initially available specifically designed
for early learners with building and pro-
gramming capabilities. The WeDo 2.0
is a well-recognised commercial product
designed for primary school aged chil-
dren that combines Lego bricks with cod-
ing software. The coding software in its
robotics kit uses a drag and drop action
on a digital screen interface. This well-
designed robotics kit was not intended
for young children and as such it doesn’t
include design features specific to early
childhood. Alternatively, the develop-
ment of KIWI by the DevTech Research
Group used CHERP (Creative Hybrid
Environment for Computer Program-
ming) and targeted the learning capabili-
ties of young children. CHERP was a tan-
gible programming language consisting
of interlocking wooden blocks. Teacher’s
feedback during the product design and
development was considered and prompt-
ed researchers to create a product which
does not require any screen-time or com-
puter to be programmed. Arguably, Tan-
gible Coding Technologies (TCTs) ben-
efit young children’s learning as they have
tangible controllers which allow the robot
to be programmed without the need for
a computer screen or digital interface.

The design of coding tools for young
children that are independent of a digital
screen interface has progressed and more
are commercially available. There has also
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been an increase in the number of tan-
gible programming languages available
with the rise of cheaper and more sophis-
ticated tangible technology (Bers, 2018).
These TCTs or ‘robots’ are specifically
designed for young children ages 3-7 (al-
though more sophisticated versions could
be used by older children), introduce the
building blocks of computer program-
ming and computational thinking which
are key to empowering learners as creators
of technology rather than simply being
consumers of a product (Elkin, Sullivan
& Bers, 2014). Through play with TCTs,
children use tangible controllers, such as
pressing physical buttons or picking up
and ordering blocks to make their robot
perform actions. KIBO, an early example
of a tangible technology was originally
programmed using wooden blocks that
the robot examined using an embedded
scanner (Bers, 2018). Instead of using
text as the basis of the programming lan-
guage, icons were depicted and because
of the physical nature of the blocks, it
allowed young children to rearrange the
blocks (something they were most likely
already familiar with) to give commands
to the robot. By rearranging the blocks
in this way, they were engaging in issues
of sequencing and patterns that may be
difficult concepts to grasp when working
with screens. Recent studies of commer-
cial TCTs, such as Cubetto and Bee-bots,
indicates that foundation coding experi-
ences become more accessible to young
children through the use of these tangible
tools (Highfield, 2014; Murcia & Pelli-
cione, 2017). These studies indicate that
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through engagement with these tangible
tools, young learners are engaged in col-
laboration and problem-solving with tan-
gible interfaces.

5. DEVELOPING EDUCATORS’
COMPETENCIES IN DIGITAL
PEDAGOGIES

It is apparent through international
research and practice that many early
childhood educators lack confidence and
knowledge abour digital technologies (in-
cluding engineering) and developmentally
appropriate pedagogies for integrating
them into the learning environment. Edu-
cators often do not have a strong under-
standing of the digital or ICT skills needed
to guide young children’s play with tangi-
ble coding technologies (Campbell et al.,
2018). However, educators with a positive
attitude as well as high self-confidence to-
wards technology are more likely to use
technologies in the learning environment
(Holden & Rada, 2011). Programs such
as CS Unplugged have been beneficial to
teachers in providing them the oppor-
tunity to develop their understanding of
computational thinking and how to teach
it, without the encumbrance of learning
a programming language. After complet-
ing a workshop focused on CS Unplugged
activities, high school teachers reported
increased confidence in teaching concepts
related to computational thinking (Blum
& Cortina, 2007). Hence well-designed
professional learning is needed to assist
early childhood educators to build techno-
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logical content knowledge and age appro-
priate pedagogical practices aligned with
a play—based philosophy.

International research by Bers, Sed-
dighin, & Sullivan (2013) proposed that
robotics or TCTs could provide a playful
bridge for integrating teacher’s develop-
ment of technological pedagogical con-
tent knowledge’ with children’s learning
projects. Bers et al. (2013) aimed to in-
creasing early childhood teachers’ knowl-
edge about robotics, engineering and
programming through a professional de-
velopment study. The design of the study
brought together technology and engi-
neering in EC learning through the in-
troduction of robotics. As an outcome, it
was proposed that successful professional
learning included both technological con-
tent and pedagogical knowledge. It was
also evident to the researchers that to have
a significant impact on teacher’s classroom
practice the professional learning needed
to include opportunities for active learn-
ing and coherence with other discipline
content knowledge.

To elaborate, Bers et al. (2013) used
the Technological Pedagogical Content
Knowledge (TPCK) framework to inter-
pret the teachers’ development. The Con-
tent Knowledge (CK) domain included
robotics as a subject matter, which in-
cluded the engineering aspects of build-
ing an artefact able to move and sense the
environment, and also the programming
which determined behaviour sequences —
the actions and responses. The Pedagogi-
cal Knowledge (PK) captured the strate-
gies and methods of teaching engineering

and technology content using develop-
mentally appropriate pedagogies, while
Technological Knowledge (TK) involved
the broader understanding of technology
education and the transferable skills and
concepts from the robotics experience.
Teachers' development of Technological
Pedagogical Content Knowledge (TPCK)
was represented at the intersection of CK,
PK and TK.

This research study used KIWI tech-
nology (Kids Invent with Imagination)
a prototype developed by the DevTech Re-
search Group and CHERP tangible pro-
graming language. The researchers claimed
the professional learning event increased
the participating teacher’s technology, ped-
agogy and robotic content knowledge and
importantly their technology self-efficacy
and attitudes toward integrating digital
technology into the eatly years learning
environment. Interestingly, the profession-
al learning program was more beneficial
for teachers who began with lower levels
of knowledge and self-efficacy and more
negative attitudes toward technologies
than teachers who began with higher levels
of each of these.

More recently, Strawhacker et al.
(2018) investigated the effect of teacher
preparation and instructional style on the
learning outcomes achieved by children
when engaging with new technology. It
was highlighted, that the success of pro-
gramming curricula in the early years was
not as dependent on the availability of
technology as it was on appropriately de-
signed learning activities and supporting
materials which were integrated into ev-
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eryday practice by well informed and pre-
pared teachers. Diverse teaching approach-
es and skills were identified and inferred to
be impacting on children’s learning in the
technology area. Teachers participating in
this study, regardless of their own teach-
ing style, believed the professional learning
interventions were a success because of its
open-ended design and support for differ-
ent approaches to integrating technologies
into the learning environment. As is the
case for children’s learning in other key
areas (e.g. science, humanities, literacy,
mathematics), the educator’s knowledge
and understanding is paramount to be-
ing able to scaffold children’s learning ef-
fectively. Researchers Newhouse, Cooper,
& Cordery (2017) also found that without
some explicit scaffolding from an educator,
young children in early years classrooms
did not typically demonstrate actions asso-
ciated with computational thinking. How-
ever, they did demonstrate motivation and
increased engagement when using the pro-
grammable digital toys (Bee-Bots & Sphe-
ros) in play-based learning experiences.
Hence, whether through guided partici-
pation or co-learning with the child, the
role of the adult as a ‘more knowledgeable
other’ is recognised through Vygotskian
perspectives as important for moving chil-
dren into a higher level of understanding.
Initial teacher education programs are
incorporating a number of the requisite
skills through the embedding of digital
technologies into the teaching curriculum.
Higher education students are provided
with opportunities to engage with digi-
tal technology devices (such as Bee-Bots,
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Spheros, Cubetto, Aquinis) and are ex-
pected to use a range of ICT devices for
communicating within their own studies.
In specific units of study, such as mathe-
matics education, a focus on computation-
al thinking and coding has been provided.
All initial teacher education programs
must ensure that graduating teachers meet
the Australian Institute for Teaching and
School Leadership (AISTL) Professional
standards of teachers. Three of these pro-
fessional standards focus on a teacher’s
competency in ICT skills, with specific
mention of the associated skills required
(AITSL, 2015)

Internationally, various governments
and education providers are considering
ways to improve children’s learning in
digital technologies through teacher edu-
cation programs. For example, in Europe,
the European Commission (2018) is advo-
cating that teacher education requires an
approach that combines teacher training,
curricula development and effective edu-
cational materials. Teachers need to work
through networks which support them
and provide opportunities for the sharing
of learning. The European Commission
has created the SELFIE self-assessment
tool, based on the digital technologies
competencies required for teachers (Euro-
pean Commission, 2017: Digital Compe-
tence Framework for Educators, hteps://
ec.europa.eu/jrc/en/digcompedu)  which
enables teachers to monitor and self-reg-
ulate their learning needs. The European
Commission states “Acquiring digital skills
needs to start at early age and carry on
throughout life” (2018, p. 7).
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6. PROFESSIONAL LEARNING
ProGRAMS IN EARLY CHILDHOOD
Epucarion

Professional learning programs in early
childhood often arise through the vari-
ous regulatory bodies and are frequently
targeted towards fulfilment of new policy
directions such as mentoring, literacy or
numeracy. However, a recent Australian
study has shown that EC educators are
interested and keen to develop compe-
tencies in STEM and digital technologies
(Campbell et al., 2018). However, for EC
educators already in practice, there is a re-
liance of additional professional learning
through external providers. To date, this
professional learning is scarce and is not
necessarily targeting educator knowledge
but has a focus on providing opportuni-
ty for educators to experience the digital
technologies themselves and to share their
developing understandings in collabora-
tion with other teachers.

Specific  professional learning pro-
grams for the development of digital
technology skills in early childhood are
not very prominent in Australia. How-
ever, there has been national government
support for the provision and research of
developed programs such as ‘Count On’
(mathematics education), ‘Little Scien-
tist’ (science education) and ELSA (digi-
tal apps) (Birmingham, 2016). Similarly,
there have been small isolated research
projects which have investigated the use of
various digital devices in early childhood,
but very little research literature generated

about addressing early childhood educa-
tors professional learning needs.

In 2017, Education Services Austra-
lia (ESA), for the Australian Government
Department of Education and Training,
developed an informal online repository
known as the Digital Technologies Hub
(ESA, 2018). This hub provides a place
for teachers, school leaders, students and
families to gain and share information
and resources to create a more enhanced
understanding of pedagogy in digital tech-
nologies. In particular, it provides support
for teachers to navigate the digital technol-
ogy world, proving scope and sequence
charts to map children’s skills and achieve-
ments. The website states that the hub
“aims to support the implementation of
quality Digital Technologies programs and
curriculum in schools and to support after
school activities”. The hub is supported by
a wide range of people including teachers
of digital technologies, university academ-
ics, those involved with professional teach-
er associations and industry. It is a dynam-
ic space with content changing frequently
— new content and resources are developed
to support the implementation of digital
technologies in teaching. For a teacher,
new to digital technologies, there is much
opportunity to learn from the vast array of
material available on line. However, at this
time, the site does not specifically address
pre-school learning. It provides informa-
tion for teachers working with children
5-16 years of age and is aligned with the
Australian Curriculum F-10 in the Tech-
nologies: digital technologies. As such
there is material available for working with
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children aged 5-8, which could be adapted
for younger children. The information re-
lating to educator skills would be gleaned
through the multiple resources available —
but is much less specific.

Given the tendency for local devel-
opment of digital technology programs,
related teaching and learning approaches
vary according to the structures and pri-
orities of individual centres, needs of
children and educators’ knowledge and
pedagogy (Campbell et al., 2018). While
digital technology programs and peda-
gogies are becoming available through
pre-determined packages (e.g. Little Sci-
entists), the challenge is to develop a co-
herent framework to guide EC educators’
in teaching and learning. Early childhood
digital technology is a field of research that
is in its infancy with insufficient support
to provide educators with targeted knowl-

edge and skills.
7. CONCLUSION

This paper sets out to discuss the fo-
cus on digital technologies in early child-
hood. Through the interrogation of spe-
cific aspects, it provides a critical review
of the opportunities and demands facing
early childhood educators who are work-
ing towards the integration of digital
technologies in early childhood environ-
ments. Firstly, digital technologies and the
professional knowledge linked to teaching
with, and for, digital technologies are de-
fined within an educational context using
Australian curriculum frameworks and the
professional standards of teachers. This is
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supported with a brief introduction for
the European teacher digital standards. It
is quite clear that there is still some broad-
er debate around the value of introduc-
ing digital technologies into a play-based
emergent curriculum as the current early
years’ framework is not specific enough to
consider it a mandated aspect of the early
years curriculum. In addition, teachers
need to develop competencies themselves
to feel confident and capable to design and
develop learning activities for children.
The aforementioned discussion ac-
knowledges the value of digital technolo-
gies in early childhood. Digital technolo-
gies in early childhood can support young
children’s development of problem-solving
and computational thinking. In particu-
lar, tangible coding technologies are rec-
ognised as providing young children with
opportunities to learn to code in a playful
situation, while supporting collaborative
learning and social interaction.
Developing teachers’ and educators’
capabilities in digital technologies is some-
what problematic. In-service programs are
minimal and the most significant aspect
of these is that they tend to be formulaic,
without consideration of the context re-
quired for improved professional learning.
Professional learning, at the point of need,
is required for teachers to develop requisite
competencies. The success of digital tech-
nology curricula in EC education is not
so dependent on the availability of tech-
nology as it is on appropriately designed
activities and supporting materials inte-
grated into learning environments by well-
informed and prepared educators.
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