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It is increasingly recognized that the emphasis must be on integrating
technology as a teaching instrument for all levels of the educational system,
but less in kindergarten. In this chapter there are analyzed the main
implications of using technology during early education. The first part
includes a description of the advantages of using digital resources in early
edncation both for teachers and for children. In the second part, the impact
of the use of technology on the cognitive and socio-emotional development of
children is highlighted. The third part describes some concrete ways of
innovative integration of technology in kindergarten by educators, as well as
a series of rules that must be followed by parents for the optimal use of
technology in preschool age.
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Introduction

Information and communication technology is becoming a key tool
for building the knowledge society and, in particular, a mechanism through
which early education could provide a way to rethink and redesign education
systems and processes, thus leading to quality education for all. The use of
new technologies is a social response to the growing demand for education,
the need to diversify training offers and institutions, on multiple levels:
teachers, mixed learning communities, content circulated, means of
evaluation, management procedures, management procedures. Sangra and
Gonzalez-Samamed (2010) emphasizes that in recent years, several studies
and reports have highlighted the potential opportunities and benefits of
information and communication technologies to improve the quality of
education.

The use of technology registers some highlights at preschool and
preschool ages. Although the use of technology is recommended as little as
possible at an early age, the attraction of children to the variety of digital
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resources around them cannot be minimized. According to Danovitch
(2019), children of the current generation are exposed to increasingly varied
technologies, such as computers, tablets, smartphones and other Internet-
based devices from birth and using them not long after. The first explosion
takes place between the ages of 3 and 4, followed by a second one, at the age
of 8, and another one, when the children are 12-13 years old and go to high
school (Gold, 2016). Every year there is an increase in the time spent with
digital technology, the number of devices and the ways in which they are
used. Children between the ages of 2 and 4 spend about three hours a day in
front of a screen, but this figure will increase to seven hours and three
quarters a day when they reach the end of elementary school. In early age
period, the use of television as a technological tool predominated. The most
important transition in children’s lives is the transition from passive
watching TV and videos to accessing various games and using applications
before school starts.

In the last decade, the evolution of children’s use of the Internet has
been characterized by two main directions, both of which put parents and
teachers in a crucial role in protecting children from the risks of the online
environment (Roman, 2014): access the Internet from an early age, the
mobile character and the accessibility, as a result of the possibility to use
technology from anywhere and anytime. Within only 2 years, between 2011
and 2013, the number of children under 8 who used an application tripled,
from 16% to 50%. Statistics from Romania and around the world show that
many preschool children are able to use different Internet access devices and
even do so with or without parental supervision. Also, statistics indicate that
98% of American children between the ages of 0 and 8 live in homes with
devices that can access the Internet (Rideout, 2017). The question is no
longer whether children use digital technology, but how, why and with what
effects (2015). Currently, there is an exponential increase in the need for
digitization of the Romanian education system, which will now be forced to
go through all the typical digitization processes (Tudor and Popescu, 2020),
starting with digitization. This is an argument for the training and
mobilization of educators in the preschool education system to prepare
children for the correct use of technology. There is a need for a digital

transformation, which involves the creation of innovative educational
concepts (Rad et al., 2020).
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1. The advantages of digital resources for teachers and children in
early education

The use of the technological instruments leads to qualitative changes
in carrying out instructive-educational activities in kindergarten, because it
ensures a saving of time for the adequate use of teaching aids and teaching-
learning methods. Technological resources offer new possibilities for the
creative development of children and teachers, by giving up boring
traditional training activities, as well as for the establishment of new means
of expression (Greenfield, 2005). The positive effects of the use of new
technologies are multiple: individualization of learning activities, logical
ordering of curricular contents, as well as streamlining the communication
process during play and learning activities. Table 1 presents the advantages
of using technology in carrying out activities in eatly education for both
teachers and children, adapted after Sangra and Gonzalez-Samamed (2010).

The new technologies are only a supplement, which has no negative
effects if used in moderation by teachers and parents. A major benefit that
technological resources offer is the support and strengthening of
relationships and communication between all representatives involved in
early education, such as educators, parents and community members.

2. The impact of using technology on the cognitive and socio-
emotional development of preschool children

The introduction of informational resources in early education has a
great impact on cognitive and socio-emotional development in preschoolers.
The early education period is a very important stage of development, as
children «actively explore and learn about the world around them, as their
cognitive and social skills develop rapidly» (Danovitch, 2019).

2.1. The consequences of using technology on cognitive development

From the perspective of cognitive development, children can use
technology to watch video or TV presentations, to achieve group projects or
to make audio or video recordings of objects they create. Digital technology
is also a very useful resource for documentation. The increasing use of
technology by children in the last decade has led to the start of studies to
understand how time spent in digitally mediated activities can affect in
positive or negative ways (Bell et al., 2015; Kardefelt-Winther, 2017).
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Tab.1. The advantages of using technology in early education for teachers
and children

Advantages for teachers

Advantages for children

- increasing educational time focused on
the interaction of teaching processes,
learning and evaluation;

- extension of the teacher’s time space as
time for preparation for educational
activities and for self-development and
career development;

- valorization of didactic resources as an

expression of the diversity, quality,
accessibility of the educational processes
oriented towards the children’s
performances;

- creating a varied instrumental support
that stimulates the involvement and

participation of children in instructive-
educational activities;

- encouraging individual study and specific
discovery learning methodologies;

- stimulating the creativity of teachers in
the educational process by promoting
teamwork;

- building teaching experiences that
integrate and stimulate emotional learning;

of
self-

- strengthening the mechanisms
personal feedback through the
evaluation of the educational activity;

- diversification of evaluation strategies
and procedures in order to increase the
degree of objectivity of evaluation;

- openness to communities, cooperation
and regional and local development;

- stimulating the connection between the
curricular  contents of the main
experiential fields by using the integrated

- increasing the share of time for play
and learning activities in kindergarten;

- giving more time for personal
development and constructive leisure
activities;

- the wuse of new technologies
necessary resources in play and
learning activities in order to ensure
diversity, quality, accessibility of the
child-centered educational process;

- providing intrinsic motivational
support to children in approaching
educational communication by giving
more dynamism to the reception of the
message;

- providing group support for training
differentiation;

- developing creativity at the individual
level as well as at the group level by
activating teamwork skills;

- emotional involvement in different
learning situations by raising awareness
of children’s reactivity and empathy;

- developing  personal  feedback
mechanisms through self-assessment
of activity, awareness of potential and
increased self-confidence;

- increase the confidence of
preschoolers in the process of
objective evaluation through the use of
self-evaluation and group evaluation;

- access to global communication with
the help of technological resources;

- receiving knowledge and developing
the skills of preschoolers in an
integrated manner;
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approach; - adapting play and learning activities
- improving play and learning activities for | for students with special educational
students with special educational needs needs

The experimental research has shown the short-term improvement
of cognitive skills as a result of preschool children’s participation in games
based on cognitive skills. The main benefits were highlighted in terms of
developing visual and attentional processing skills (Green and Bavelier, 2003,
2007), iconic and spatial representative skills (Greenfield et al., 1994
Subrahmanyam and Greenfield, 1994), as well as executive function skills
(Rueda et al., 2005) and visual spatial working memory (Thorell et al., 2009).
Brain development patterns and active knowledge in digital children may
differ from those of children of past generations, as a result of spending
more time in technological games (Bergen, 2015). Some studies based on the
content of the game (Subrahmanyam and Renukarya, 2015) have reported
negative results in terms of learning and educational outcomes. In the future,
children’s games will include devices with an ever-increasing technological
component. Therefore, Bergen (2015) recommends an increased attention to
the design of technological devices based on game models that encourage
embodied experiences, in order to promote active knowledge.

Regarding the child’s exposure to television, some studies did not
find correlations with cognitive development, while others showed a
negative impact, depending on the child’s age and the educational nature of
the programming (Zimmerman and Christakis, 2005). The cognitive impact
of television use on children under 3 years of age is related to exposure time,
program content and social context. For children under 2 years of age, the
research results found negative aspects of cognitive development, especially
in language development and executive function (Barr et al.,, 2010) due to
exposure to programming produced for adults. The results of the study by
Chonchaiya and Pruksananonda (2008) showed that children, who started
watching TV before the age of 12 months and watched more than 2 hours
on TV every day, are six times more likely to register the delay in language
development. Following a longitudinal study, Alloway et al. (2014) observed
that educational books had a greater impact on vocabulary development
than television. Danovitch (2019) considers that it is essential to understand
the influence that early and prolonged exposure to Internet-based devices
can have on children’s cognitive development.

The experience of searching for information on the internet can be
to the advantage of young children. However, the use of the Internet can
become an impediment to learning and exploration, if children get used to
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finding information quickly and easily, which causes them to give up faster
when they encounter more complex obstacles or problems (Danovitch,
2019). Research shows that Internet access amplifies children’s assessment
of their knowledge, which can diminish their curiosity and motivation to
acquire new information (Ward, 2013). Thus, if the use of the Internet
artificially creates the feeling of knowledge or understanding of children
about a topic, then they may be less motivated to seek additional
information on this topic.

2.2. The effects of using technology on socio-emotional development

The negative effects on affective and social development of children
generated by the increased use of digital technology range from mental
health problems, such as depression or addiction (Kim et al., 2010), to public
health problems such as obesity (Sisson et al, 2010). The use of
technological devices can be a factor that can inhibit the emotional
development of children, because their emotional development is less
stimulated (Suhana, 2017). Therefore, children no longer have stable
emotions because affective development is acquired when children interact
with their environment. The use of technological resources by children for a
long time will determine addiction and negative effects on their emotional
development, as well as a poorer understanding of social reality, due to their
lack of interaction. The involvement of young children for a long time in
technology-augmented play can lead to fewer interactions with parents,
other children and even with physical objects in the environment (Bergen,
2015). Also, there is evidence that violent computer games can influence
antisocial and aggressive behavior (Gentile et al., 2004). Another negative
effect of the use of technological resources is dependence. Children who are
addicted to technological tools are more aggressive and less able to control
their emotions when they feel disturbed or when their device is faulty
(Suhana, 2017). Digital children interact more with the phone than with
others, which can lead to missing important social experiences (Turkle,
2011). As a result of addiction, children tend to be closer to their device so
that they feel that they cannot be separated from the device.

Although several negative effects are highlighted in terms of socio-
emotional development, there are studies that show that digital technology
brings great benefits to children due to its interactive features (Boyd, 2014)
and daily use at home for social interaction and relaxation with family
(Enevold, 2012). In this context, Boyd (2014) claim that children still interact
with each other as much as before and that interrelationships are of a similar
quality. Only places of social interaction have changed, becoming digital.
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Research based on investigating the effects of technology use on
socio-emotional development at an early age leads to recommendations on
the roles that adults should play in supporting children’s interactions. It is
important that with the use of technology, young children have many
experiences in the the «real world» (Bergen, 2015) that involve playing with
parents and children of different ages, playing outdoors and indoors, as well
as establishing physical interactions with concrete materials. After Bergen et
al. (2015), the young children must continue to have «multiple experiences
with the natural environment and the human social world, as well as the
technology world if human versatility and resilience are to continue to exist».
Children will not become dependent on technological devices if parents
have a priority role for children’s development (Suhana, 2017). It is
important for parents to take an active role in supervising and controlling
their children in the use of technology, so that their socio-emotional
development is not delayed due to its excessive use.

3. New challenges for teachers and parents in using technological
resources

At the age of early education, the integration of new technologies is a
real challenge for both educators and children, parents and the entire
educational community. Gold (2016) highlights the need to develop as eatly
as possible a systematic approach to digital technology, with clear rules and
open communication. It is essential that educators and parents understand
the use of digital technology in terms of the stages of personal development
of the child. From 0 to 2 years, parents learn how to manage the child’s
digital universe before preschool. The age period from 3 to 5 years is when
digi-kids and techno-kids are already learning from kindergarten everything
they need to know about the digital universe.

3.1. The role of teachers in the innovative use of technology in
kindergarten

The role of the use of information technologies is to provide a
multitude of tools, procedures and methods to facilitate the transition from a
learning environment focused on the teacher and the printed teaching
material, to an interactive environment, focused on the child and the process
of assimilating knowledge taught, in a pleasant and collaborative
environment. The teaching process is no longer considered to be the result
of the teacher’s efforts, but of the preschooler’s interaction with the factors
that direct the learning act, such as technological tools, as adequate
information resources.
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Information and communication technologies can be successfully
integrated into eatly education activities from several perspectives. Regarding
the curricular contents, the teachers can create various supports and didactic
means attractive for children with the help of various technologies. Teachers
can also use a variety of teaching materials that exist only on electronic
media, as well as a variety of complementary content. Referring to the
management procedures at the level of the school organization, the
technological resources can be used for the management of the children, as
well as for the online registration or for the selection of the children. At the
same time, new technologies can be used by teachers to carry out
extracurricular activities in various ways: using online resources, organizing
collaborative activities at a distance, participating in online communities of
practice or in virtual groups. The educators will make their own decisions
about the nature and extent of the use of information and communication
technologies in children’s learning.

The most used technological tools with which teachers can design
and conduct attractive activities in eatly education are the computer, video
projector, DVD player, interactive whiteboard, printer, tablet, digital camera,
software tools and electronic communication tools. With the help of these
technological resources, children play virtual tables, solve a puzzle on a
tablet, communicate on Skype with groups of children from other parts of
the world. Teachers can use the computer in educational activities in
kindergarten in various forms, such as: viewing sequences of stories, making
practical applications, preparing children to transmit information, simulating
teaching games, evaluating learning outcomes. The implementation of
innovative digital systems, such as the interactive whiteboard in the teaching
process in early education is no longer seen as a modern teaching tool, but
has become a great necessity (Manny-lkan, 2011; Clipa & Juravle, 2019). The
video projector offers teachers the opportunity to create attractive
PowerPoint presentations on various topics in eatly education. Teachers can
also present films and images to teach children about the world and places
they have never seen or imagined. In this context, it is important for
educators to understand the need to play in the real world and the child’s
desire to explore. The printer remains an indispensable digital tool for
carrying out early childhood activities, as children want to be able to print
the products of the activity, while teachers need to be able to print
worksheets, lesson plans and other specific curriculum documents. The
possibilities of using the digital camera in early education are multiple:
developing digital portfolios, getting photos with children to write about
themselves, observing the weather, illustrating simple experiments such as
growing a plant, creating digital stories. With the help of tablets, teachers can
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develop personalized activity projects that are adapted to children’s learning

style.

3.2. Rules for the optimal use of technology by parents at preschool
age

The pitfalls of using technology come when parents place a TV or
computer in their child’s bedroom or when they leave the TV on all the
time. Currently, in the US, more than a third of children between the ages of
two and five have a TV in the bedroom. The TV in the bedroom or the one
that works permanently generates sedentary behavior and extensive and
inadequate media exposure.

To protect the child from the negative effects of technology, Gold
(2016) proposes several rules:

- avoid placing the TV or digital devices in the bedroom, as they can
cause obesity, metabolic abnormalities and sleep disorders;

- turning of the TV when no one is watching, as it distracts from
human interaction and leads to inappropriate exposure;

- interruption of electronic devices at least half an hour before
bedtime, as the use of technology at night and the bluish light emitted by the
screen can disturb sleep and cause physical, behavioral and emotional
problems;

- offering the child more opportunities to play actively from a
physical point of view, in order to eliminate sedentary lifestyle;

- involving the child in imaginary games played in the real world, to
stimulate social and emotional development.

The possibilities of wusing information and communication
technologies are varied by both educators and parents. Bolstad (2004)

provides several examples of the roles of technology in eatly education
(Table 2).

Tab. 2. Ways of using technology by children and practitioners in early
education

Ways of using technology Examples

- the use of technology by |- playing games, listening to stories or drawing
children in play or learning | pictures;

activities (alone, with colleagues | - making role-playing games

or adults)
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- the capitalization of new
technologies by children and
practitioners for learning

- the discovery of information with the help of
the internet, as a result of the children’s interest
in a certain subject

- the use of ICT by children and
practitioners for documentation
and  reflection activities on
children’s learning or to share
learning with parents

- making digital photos, videos or audio
recordings of activities and viewing them by
parents;

- developing portfolios in order to assess
progtess in children’s learning and development

- the wuse of technological
resources by practitioners for
information planning,

administration and management

- designing individual learning plans for
children or using computerized templates to
plan children’s learning;

- creating databases to keep track of important
information about children and their families

- use of technology by children

- communicating with other practitioners,

and practitioners to communicate | parents, or researchers through video
or exchange information with | conferencing, online discussion communities,
other practitioners, parents or |or e-mail;

researchers - keeping in touch with parents who cannot
come to the early childhood education center

by telephone, e-mail or fax

An increasing number of parents and teachers have noticed that
preschoolers will be better prepared for life and material well-being in a
changing world as a result of the use of technological tools. Technology
must be used in a balanced way in early age, associated, as Gold (2010)
mentions, with «nstilling a sense of collaboration, creativity and digital
citizenshipy». In eatly education, digital citizenship aims to build an ethical
and empathic foundation for the experiences in the virtual world that
children will have. The responsible ethical use of technology (Mata et al.,
2020) becomes a requirement of today’s society, so it is necessary to form
this skill from an early age.

Conclusions

Following the major changes in the knowledge society, there is an
increasing need for a child-centered education system, in which to focus on
the level of development of its capabilities, using appropriate technological
tools. It is obvious that more and more classrooms in kindergarten will
become digital, with a steady increase in the use of tablets, computers and
other mobile devices. On the one hand, teachers are determined to propose

306




Trends and Prospects of the Education System and Educators’ Professional ...

innovative ways in which technology can be flexibly integrated as a teaching
resource in the activities from eatly education. On the other hand, parents
are forced to learn the rules of using technological resources in order to
achieve an optimal and balanced integration of them in informal activities.
The analysis of the impact that the use of technological resources has on the
cognitive and socio-emotional development of young children highlights the
importance of involving all educators and parents in the correct
management of devices and their tactful integration in the positive education
of the next generation.
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