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Abstract Debates continue about the access young chil-

dren have to technological devices, given the increasingly

accessible and available technology in most developed

countries. Concerns have been expressed by parents/care-

givers and researchers, and questions have been raised

about possible risks and benefits of these devices on young

children who, in some instances, may be accessing these

devices daily. Levin (2013) states that it is as if children are

being remote controlled by the scripts of others (television,

videos, electronic toys) which undermine children’s abil-

ities to create their own learning scripts. This study in-

vestigated 1,058 parents’/caregivers’ views of their

children’s (aged below 7 years) access and time spent on

technology devices. Parents’/caregivers’ views on risks and

benefits associated with the use of the emerging touch

screen devices were also sought. The context for this re-

search was Singapore which, according to a survey in 2012

by Ericsson, has one of the highest usage rates of smart-

phones and touchscreen devices in the world. The findings

may help researchers, parents/caregivers and teachers to

further their understanding of young children’s develop-

ment in the twenty-first century.
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Introduction

Singapore is one of the most technological societies in the

digital age. A recent study showed that it received the

highest scores of any country for using ICT efficiently in

government, and offered the fastest Internet speeds in the

world (D’Agostino et al. 2012). Singapore is also one of

the top performing countries in terms of information and

communication technology (ICT) readiness, and with ex-

cellent digital infrastructures (Bilbao-Osorio et al. 2014).

Most families have a range of technological devices that

are accessible to their children (Infocomm Development

Authority of Singapore 2013). How frequently these de-

vices are accessed by young children is a matter of interest

to educators, medical practitioners and parents. The Na-

tional Association for the Education of Young Children’s

(NAEYC) position statement on technology and interactive

media states that ‘‘young children live in a world of in-

teractive media and they are growing up at ease with digital

devices that are rapidly becoming the tools of the culture at

home’’ (NAEYC 2012, p. 2).

Two decades ago there were debates about the role of

technology in the early childhood curriculum (Barnes and

Hill 1983; Cuffaro 1984, all as cited in Char 1990). It was

argued that young children should not use computers be-

cause they were too complex for their level of under-

standing. In addition, numerous studies in the 1980s were

launched in response to the fear that computers would draw
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children away from traditional, concrete activities, and

adversely affect peer social relations (Roe and Muijs 1998;

Swaminathan and Wright 2003). Healy (1998) argued the

need for young children to have human support and verbal

interaction; the use of computers was damaging to young

children’s development and, therefore, their learning. Other

possible negative outcomes have been identified, such as:

irregular sleep patterns, behavioural issues, focus and at-

tention problems, decreased academic performance, nega-

tive impact on socialisation and language development,

and an increase in the amount of time young children spend

in front of screens (Appel and O’Gara 2001; Brooks-Gunn

and Donahue 2008; Cordes and Miller 2000; Lee et al.

2009; Vandewater et al. 2007).

To date, hot debates over technological devices for

young children still exist, including concerns that children

need to experience active learning involving real objects

that they can manipulate (Armstrong and Casement 2000;

Haugland 2000; Teng 2013; Yelland 1999). Furthermore,

the emerging touch screen devices raise debates. Tisseron

(as cited in Jakubek 2012) worries that apps (i.e. computer

applications) fail to teach children properly to apprehend

three-dimensional space, which is a key developmental

milestone.

Wyness noted that ‘‘cyber children are developing skills

that can enhance their productive capacities [and] they are

creating social spaces for themselves’’ (2006, p. 175). He

added that research showed that children do things with the

family and their peers. The internet ‘‘expands their reper-

toire of social encounters’’ (p. 175). Other references

supporting ICT add that it can facilitate communication

between children, turn-taking and collaborative problem

solving (Clements et al. 1993; Fatouros 1995).

Highfield (2010), commenting on young children’s im-

mersion in a technologically rich society, proposes that

when used appropriately, digital play and the inclusion of

techno toys can provide new opportunities to develop so-

cial skills and explore new situations. In addition, Mio-

duser et al. (2000) noted that the use of technology is

motivating and can offer a way to break a cycle of failure

to learn for children who struggle in learning to read.

Despite the differences in beliefs, many educators and

parents understand that children will require technological

competencies in order to succeed later as adults in the

workplace. For example, in Australia, the early years

learning framework learning outcome 5 states that ‘‘it is

important that children are able to use information and

communication technologies to access information, inves-

tigate ideas and represent their thinking’’ (DEEWR 2009,

p. 44). In the USA, NAEYC (2012) adopted a position

statement on technology and young children (3–8 years)

that endorsed the use of suitable software for collaborative

play, learning and creative expression.

It is acknowledged that parents are the first educators in

children’s lives (Berger 2008; Bredekamp 2011; Follari

2010). Although some parents are advanced and knowl-

edgeable technology users themselves, this does not mean

that they necessarily understand the full implications of the

ICT products and services when used by young children

(Clarke 2006, p. 8). This lack of understanding may, in turn,

hinder their effectiveness when supervising or educating

their children. Technology and media are tools that are ef-

fective only when used appropriately (NAEYC 2012).

Some recent evidence from physiotherapists, as reported

by Meegan (2013), shows that children as young as 8 years

are being treated for headaches, neck and shoulder pain and

poor posture as they spend more time with screens, in-

cluding mobile phones. The Australian Physiotherapists

Association also reported upon by Meegan in this same

article, agreed that there is an emerging physical problem,

and it is a matter of getting the right balance between

screen time and physical activity.

An educational perspective of Levin proposes that ‘‘to-

day it is as if children are being remote controlled by the

scripts of others (television, videos, electronic toys), in-

stead of coming up with their own unique stories and

problems to solve’’ (2011, p. 61). She labels this as ‘‘re-

mote controlled childhood’’, further stating that this un-

dermines children’s ability to be inventive and promotes

instead rote memorization or imitation of the scripts pro-

duced by others.

The Research Study

This study is part of a larger project which investigates the

emerging roles and uses of technological devices by par-

ents/caregivers and their children (aged under 7 years) in

Singapore, with a particular interest in infants and toddlers

(aged under 3 years). This paper reports on Singaporean

parents’/caregivers’ views of their young children’s (under

7 years old) access and time spent on using technological

devices. Eight devices were selected based on relevant

international studies (Gorra et al. 2010; Zickuhr 2011),

local research (Johnson and Christensen 2012), and the

availability of those devices in Singapore during the re-

search period. The eight selected devices included: (1)

desktop; (2) laptop; (3) tablet PC; (4) personal digital as-

sistant (PDA); (5) iPod/MP3 player; (6) smartphone; (7)

touch screen tablet; and (8) eReader. This study did not

deal with television viewing, which is another vast area of

research on children’s viewing patterns. In this study,

parents’/caregivers’ views on risks and benefits of the

emerging touch screen devices in Singapore were sought.

Specifically, this project aimed to investigate the fol-

lowing four research questions:
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1. What technological devices are used by children under

age seven in Singapore?

2. What is the time duration spent on using different

technological devices by children under the age of

seven years in Singapore?

3. What are parents’/caregivers’ views of risks of their

children accessing the emerging touch screen devices?

4. What are parents’/caregivers’ views of benefits of their

children accessing the emerging touch screen devices?

Methodology

The design of the research was based on a quantitative

approach (Johnson and Christensen 2012, p. 169). Data

were collected by administering a questionnaire compris-

ing open- and closed-ended questions. The questionnaire

focused on gathering information about Singaporean par-

ents’/caregivers’ views on their children’s access and time

spent on technological devices, and their perceived risks

and benefits of the emerging touch screen devices in Sin-

gapore. Such a data collection instrument was efficient for

the large sample size of the current research study

(n = 1,058), as it saved time, human and financial re-

sources (Kumar 2011). A pilot test of the questionnaire was

conducted using the think-aloud technique (Johnson and

Christensen 2012), and the participants reported that no

changes to the questions were necessary.

Participants

This study included a total of 1,058 adult-participants

(297 males, 761 females). They were parents/caregivers

of 1,559 children below seven years of age (814 males,

745 females). These children attended one of 34 child

care centres in Singapore managed by a large non-gov-

ernment organisation. The majority of adult participants

were parents (98.5 %), and a small proportion of them

were caregivers (e.g. guardian or grandparent) (1.5 %).

Most adult-participants were within the age range of

31–40 years old (69 %), and had attained university

qualifications (45.2 %).

Procedure and Data Collection

Approval to conduct the study was obtained from the

management committee of a large child care organisation

including their ethics committee which approved the

questionnaire and the procedures. As a follow up invita-

tion, information letters were sent to parents/caregivers by

email and hardcopy to Principals of 34 child care centres.

Parents, caregivers and principals were invited to

participate voluntarily in data collection, and they were

also informed that they could refuse their participation in

data collection without any explanation, penalty, or dis-

advantage to them. A total of 1,062 questionnaires were

distributed to parents/caregivers, and parent/caregivers

were invited to voluntarily and anonymously return them to

a collection box in the reception counter of each centre

within a period of 2 weeks (response rate 99.6 %).

Data Analysis

Quantitative data for children’s access and time spent on

technological devices was analysed using the statistical

package for the social science (SPSS) version 22.0 soft-

ware. Descriptive data reported in this paper examined

patterns of children’s access and time spent on techno-

logical devices in Singapore. Qualitative responses for

parents’/caregivers’ perceived risks and benefits were en-

tered and analysed using the QSR NVivo version 10.0

software. Data were coded according to the four child

development themes, namely (1) physical, (2) cognitive,

(3) emotional, and (4) social. Responses in each theme had

keywords selected and those with similar keywords and

ideas were given the same code.

Findings of the Study

These are presented in relation to each research question as

follows:

Question 1: What Technological Devices are Used

by Children Under 7 Years of Age in Singapore?

Results show that smartphone (n = 695), touch screen

tablet (n = 522) and laptop computer (n = 277) were the

three technological devices most frequently used by chil-

dren aged under 7 years (Fig. 1). Table 1 further shows that

smartphone (25.8 %) and touch screen tablet (25.7 %) were

most commonly used by children aged 5 years old. The

same table also shows that eReader was widely used, par-

ticularly by 3-year-old children (33.3 %) and 6-year-old

children (33.3 %). Desktop (32.9 %) and laptop computer

(33.2 %) were more commonly used by 6-year-old children.

Question 2: What is the Daily Time Duration Spent

on Using Different Technological Devices by Different

Age Groups of Children?

Results show that parents/caregivers reported that their

young children used technological devices for less than one

hour per day (Fig. 2). The same figure also shows that

children spent similar amounts of time per day on a
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smartphone (0.5 h) and a touch screen tablet (0.5 h). Fur-

ther, children aged under 7 years spent similar amounts of

time on a laptop computer (0.2 h) and a desktop computer

(0.1 h).

Figure 3 shows that, except for children aged under one

year old, children at all age groups spent time on smart-

phones and touch screen tablets daily. Children aged

3 years old spent the largest amount of time on smartphone

(0.6 h), as compared to other age groups. Children aged

5 years old also spent the largest amount of time in using

touch screen tablets (0.6 h). Desktops (0.2 h) and laptops

(0.2 h) were used most frequently by children who were six

years of age.

Question 3: What are Parents’/Caregivers’ Views

of Risks of Their Children Accessing the Emerging

Touch Screen Devices?

A total of 1,484 qualitative responses were collected from

parents/caregivers in regards to their views perceived

risks of their children accessing the emerging touch

screen devices. The majority of parents/caregivers

identified that touch screen devices were most risky for

children’s intellectual (n = 816) and physical (n = 790)

development. Table 2 summarises the three most frequent

risks in each developmental domain as identified by

parents/caregivers.

Fig. 1 Types of technological devices used by children\7 years of

age

Table 1 Children’s use of technological devices in different age groups

Child age Desktop

computer

Laptop

computer

Tablet

PC

PDA iPod/MP3

player

Smartphone Touch

screen tablet

eReader

devive

Other None

n % n % n % n % n % n % n % n % n % n %

Under 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 1.40

1 1 0.60 0 0.00 0 0.00 0 0.00 0 0.00 10 1.50 10 2.00 0 0.00 0 0.00 16 11.60

2 4 2.60 13 4.90 1 5.00 0 0.00 6 9.00 73 11.00 50 10.00 1 6.70 2 20.00 28 20.30

3 18 11.60 27 10.20 3 15.00 0 0.00 14 20.90 137 20.60 103 20.60 5 33.30 2 20.00 25 18.10

4 38 24.50 59 22.30 6 30.00 0 0.00 9 13.40 139 20.90 102 20.40 2 13.30 0 0.00 22 15.90

5 43 27.70 78 29.40 2 10.00 0 0.00 19 28.40 172 25.80 129 25.70 2 13.30 3 30.00 29 21.00

6 51 32.90 88 33.20 8 40.00 1 100.00 19 28.40 135 20.30 107 21.40 5 33.30 3 30.00 16 11.60

Fig. 2 Children’s (\7 years of age) daily time spent (hour) on using

technological devices

Fig. 3 Different age groups of children’s daily time spent (hours) on

technological devices
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Question 4: What are Parents’/Caregivers’ Views

of Benefits of Their Children Accessing Touch Screen

Devices?

A total of 1,265 qualitative responses were collected

from parents/caregivers in regards to their views on

perceived benefits of their children accessing the

emerging touch screen devices. The majority of par-

ents/caregivers (n = 759, 60 %) expressed that touch

screen devices may benefit children’s intellectual devel-

opment. Table 3 summarises the three most frequent

benefits in each developmental domain as identified by

parents/caregivers.

Summary and Discussion of the Findings

Smartphone and Touch Screen Devices are Commonly

Used by Children in Singapore

The fact that smartphone and touch screen tablet were the

most popular technological devices used by children aged

under 7 years in Singapore is not surprising. These are very

accessible devices and are in constant use by adults (Net-

works Asia 2013), and therefore, available when parents

‘‘hand them over’’ to children for whatever reason: some-

thing to keep a restless toddler occupied when shopping or

travelling by some form of transport in Singapore. It can

be, as expressed by Jakubek (2012), the ultimate babysitter.

Most Children Used Smartphone and Touch Screen

Devices Daily

The data show that 7-year-olds in Singapore used techno-

logical devices less than 1 h per day. Except for infants

(aged under 1 year), children under the age of seven years

used smartphones and touch screen tablets daily. Other

summary points were that 3-year-olds spent the largest

amount of time on smartphones; on average, 6 h per day.

Five-year-olds spent the largest amount of time on touch

screen devices (0.6 h daily). Desktop and laptop computers

were used mainly by 6-year-olds. Whilst this amount of time

may not seem alarming as it meets with some western

guidelines (Raising Children Network 2012), parents may

still need to be aware of researchers’ consistent comments

on the rapid pace of the penetration of digital technology

into younger age groups (Bassiouni and Hackley 2014;

Leggett 2013).

The Use of Touch Screen Devices May Impact

on Children’s Intellectual and Physical Development

The findings show that touch screen devices were widely

accessed by young children in Singapore, but a large pro-

portion of parents (55 %) expressed concern that such de-

vices were most risky for their children’s intellectual

development. Parents were particularly worried about ad-

diction. Such a finding is consistent with some previous

research on internet addiction (Griffiths 1997; Nalwa and

Anand 2003; Young 1996) and also with a recent newspaper

report in Australia (Lunn 2012). Instead of installing com-

pulsory anti-addition software into the digital devices

(Straker et al. 2009, p. 1392), parents are encouraged to ensure

their children are taughtmoderation and self-regulation.Also,

parents need to supervise children to achieve a balance in lives

with activities beyond touch screen.

Parents’ concerns are about the physical risk is also

confirmed with the comments earlier in the paper that

physiotherapists are treating very young children for con-

ditions that could be associated with overuse, that is,

bending over screens, being in awkward, unhealthy posi-

tions when using smart phones and other electronic touch

screen items. Surr (2012) concludes that young children’s

Table 2 The three most

frequent developmental domain

risks for children in using touch

screen devices as identified by

parents/caregivers

Developmental domains Risks Percent (%)

Physical Vision deterioration 69.1

Inactive lifestyle 9

Radiation 5.1

Intellectual Addiction 55.4

Undesirable contents 13.6

Over-dependence 8.8

Emotion Poor social-emotional development 21.3

Encouragement of instant gratification

Throw tantrums 18.7

Impatience 17.3

Social Poor social competence 27.1

Social withdrawal 24.4

Poor communication skills 8.8
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intense involvement in screen media has adverse effects on

their growth and physical health. He further states that

professionals in early education and care have a responsi-

bility, in the best interests of the children, to wean them

from excessive dependence on screen media. The Amer-

ican Academy of Pediatrics (2011) also warns that tech-

nology plays an important role in the current epidemic of

childhood and adolescent obesity.

The Use of Touch Screen Devices May Benefit Children’s

Physical and Intellectual Development

Singaporean parents’ views on intellectual development

are indeed similar to some recent studies in the western

context (Neumann and Neumann 2014). Such a view that

touch screen devices benefit children may due to the huge

number of apps for touch screen devices which are labelled

as ‘educational’. Researchers (Guernsey and Levine 2015)

remind parents and educators to rethink the key features of

those educational apps and the children’s learning needs.

These may not be educational but games oriented.

Implications for Parents and Teachers

Although the amount of time given over to usage of

technological devices by young children, as reported by

their Singaporean parents/caregivers, was not excessive,

there are some implications for parents, caregivers and

teachers to consider about the use of technological devices.

Children in the age groups presented in the study (i.e.,

aged under 7 years) need opportunities to develop their

gross motor skills to compensate for the use of ‘touch

screens’. For children who are mobile, this opportunity

should include outdoor play (e.g., running and climbing)

to develop and coordinate different physical skills.

Concern has been expressed that use of screen media

displaces other physical activity (The American Academy

of Pediatrics 2011). This source also reports that some

children spend more time with media than any other

activity except for sleeping, more than 7 h a day, and

that children under the age of 2 years should not have

any screen exposure. Steyer (2012) reinforces this point

that watching any screen media has no value for infants

and toddlers 2 years of age and under. They learn by

interacting with real people, objects and by experiment-

ing. The use of touch screen does not involve opportu-

nities for sensory learning beyond the tactile.

In summary, the following points emerged from the

research:

• The concern reported in the media that children need

physiotherapy at very early ages is alarming.

• Usage of technological devices is most likely to

increase, not decrease, as children grow. The marketing

of games, toys, devices with the emerging touch screen

devices is pervasive.

• Parents need to consciously limit the amount of time

young children spend on technological gadgets, espe-

cially touch screen devices. Children under the age of

two should not access any touch screen devices. The

statements by The American Academy of Pediatrics

(2011) and NAEYC (2012) in relation to this point need

to be taken seriously.

• The concern reported by parents/caregivers in relation

to addiction is an important one. It is important for

parents to realise that a technological device is not a

toy, but is an adult’s tool.

• Sedentary activities may affect the physical fitness of a

child. That is, lack of physical activity can lead to

obesity or overweight children (Hills, Andersen and

Byrnes 2011).

Table 3 The three most

frequent developmental domain

benefits for children in using

touch screen devices as

identified by parents/caregivers

Developmental domains Benefits Percent (%)

Physical Enhances motor skills 61.5

Improves psychomotor skills 26.9

Improves sensory skills 3.8

Improves reflexes

Intellectual Improves academic outcomes 35.4

Creative and interactive learning 14.8

Enhances learning process 14.1

Emotional Captures interest 80

Nurtures appreciation for music and aesthetics 6.3

Encourages independence 5

Reduces tantrums

Social Promotes technology awareness 48.6

Easily accessible and portable 17.5

Entertaining 11.2
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• Dynamic systems theory (Thelen and Smith 1994)

shows that all development, including physical, is inter-

linked, including neurological. Children need opportu-

nities that challenge their physical level, that is, some

safe risk-taking activities—climbing for example. Such

activities usually occur in authentic play environments.

• Learning via touch screen relies on visual input to the

brain. Infants, toddlers and young children need sensory

activities as they are not at a level of abstract thinking

where they can benefit from screen usage. They need

direct, first-hand experience with materials and equip-

ment that challenge their thinking and problem solving

skills. Touch screen usage will not facilitate these in

infant and toddler development.

• There is no substitute for direct interaction with

parents, carers and the first hand manipulation of

concrete materials.

Conclusion

Children are growing up into a digital age and their skills

and knowledge are likely to outstrip the knowledge of their

parents. However, their technological abilities are often

ahead of their emotional maturity and judgement (Steyer

2012). We cannot insulate children from technology, but

we need to ensure that they are not harmed in any way by

it. Many of the studies reviewed for this research point to

the need for parents/caregivers to supervise children’s ac-

cess and time spent on technology. The American Acade-

my of Pediatrics (2011) states that children spend more

time with technology than in any other activity except for

sleeping—an average of more than 7 h per day. They cite

studies that have found physical activity decreases as

screen time increases. The media are known to disturb

children’s sleep patterns. The website of the NAEYC

(2012, p. 5) also states that:

For infants and toddlers, responsive interactions be-

tween adults and children are essential to early brain

development and to cognitive, social, emotional,

physical, and linguistic development

This message is timely for parents, caregivers and

teachers who may need to be reminded how vulnerable

young children are to environmental influences including

technology.

The study is unique as there is little research data in

Singapore, a technologically advanced society, about ac-

cess, time spent and usage of touch screen devices with

young children under the age of 7 years. It is hoped that the

findings of this study will play some part, however small,

in raising parents’/caregivers’ awareness of access to

technological devices. Children deserve a childhood that

offers opportunity for facilitating their development,

monitoring technological usage will enable this to happen.
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