Psychology Research, September 2015, Vol. 5, No. 9, 504-518
doi:10.17265/2159-5542/2015.09.002

D

DAVID

PUBLISHING

Cyber Babies: The Impact of Emerging Technology on the
Developing Infant
Ciaran Haughton, Mary Aiken, Carly Cheevers
RCSI CyberPsychology Research Centre, RCSI Institute of Leadership, Dublin, Ireland


Technology is now ubiquitous with almost 3.2 billion people of the world’s current population online (International
Telecommunications Union, 2015). Whilst technology offers opportunities for education and entertainment, its
impact on vulnerable populations such as the developing infant requires specific, careful consideration. Fourteen
percent of infants (aged 6 to 23 months) watch at least two hours of media per day and one third of children under 3
have a television (TV) in their bedroom (Zimmerman, Christakis, & Meltzoff, 2007a). Twenty-five percent of
3-year-olds go online daily (Bernstein & Levine, 2011) and 28% of 3 to 4-year-olds now use tablet computers
(Ofcom, 2014). Children are growing up with a digital foundation, they are interacting with and immersed in
cyberspace where they learn, entertain themselves and play. During the first three years of life, the brain creates
some 700 new neural connections every second. Synapse formation for key developmental functions such as
hearing, language and cognition peak during this time, creating a critical foundation for higher-level functions
(Zero to Three, 2015). Very young children are becoming experts at using technology and are true digital natives.
Yet what long-term effects will this early exposure have from a developmental perspective? Researchers are now
questioning how interactive media may affect children both mentally and physically (American Academy of
Paediatrics, 2011; Radesky, Schumacher, & Zuckerman, 2014). Screen time research has traditionally focused on
the impact of TV on children (Linebarger & Walker, 2005). However, TV is a passive experience and results may
not be applicable compared to highly interactive screen technology such as tablets and smartphones, thus the
uniqueness of mobile technology needs to be considered. Experts in Canada, France, Australia, Japan, and South
Korea have urged limits on children’s screen time and legislation has recently been introduced in Taiwan to limit
children’s unhealthy use of electronic devices (Boseley, 2012; Locker, 2015; Tanimura, Okuma, & Kyoshima,
2007). Research and recommendations are urgently required regarding the impact of technology on infants and very
young children, particularly as the effect of traditional and interactive screen time is potentially developmentally
and cyberpsychologically significant in this age group.
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Introduction
Children as young as 2 years of age are becoming experts at utilising technology and will become the first
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generation of active digital natives from a very early age. However, it is important to consider the effect this
early exposure might have on their development. Early childhood is when most of the brain’s critical
development occurs, thus experiences during this time strongly influence children’s future functioning (Irwin,
Siddiqi, & Hertzman, 2007). Accordingly, the increasing amount of access young children have to technology
both at home and at school has led many researchers to debate how the use of digital media is affecting them
mentally and physically. Overexposure to traditional media use, such as watching TV, has been associated with
obesity, sleep problems, aggressive behavior and attention deficits in preschool children (Christakis, Ebel,
Rivara, & Zimmerman, 2004; Christakis, Zimmerman, DiGiuseppe, & McCarty, 2004; Grøntved & Hu, 2011;
Thompson & Christakis, 2005). Today, children and teenagers are spending a large amount of time using new
technology such as smartphones and iPads, without reducing time spent engaged in traditional forms of screen
media like TV. Furthermore, they are routinely engaged with two screens simultaneously (Sigman, 2012).
There is concern that this screen time is interfering with traditional social, cognitive, and language building
experiences important in developing years. TV and tablet screens do not offer the same tangible experiences as
traditional multidimensional practices such as building with blocks—and the effects of these changes on the
developing child are still widely unknown. Many experts advise caution. Tisseron (2009) advises that children
should not have screen time before the age of 3 while the American Academy of Paediatrics (2011)
recommends keeping children under age 2 as “screen-free” as possible due to potential adverse effects on early
brain development.
The purpose of the current paper is to consider the impact of exposure to screen time in the first three
years of life on the physical, social-emotional, and cognitive development of children. There have been
numerous studies conducted on the negative effects of TV screen time on children and key findings in this area
will be outlined. The mechanisms by which TV screen time might impact on child development will also be
discussed. Tablet and smartphone use is more interactive than the passive engagement of viewing TV and
videos, and as of yet, there is little known about their effects on young children. Accordingly, the potential
impact of mobile device use on young children will be considered. Research on educational media and the role
of the educational media market will be discussed and finally, the need for explicit parental guidelines on
screen time for very young children will be considered.

Scale of the Problem
Today’s average home is saturated with technology and young children now have unprecedented access to
digital media devices (Ofcom, 2014). A 2013 study on media use in America indicated that 38% of children
under 2 had used a mobile device for media (Zero to Eight, 2013). An (Ofcom, 2013) survey found that among
families with children aged 8 or under, 72% of children had used a mobile device to play games, watch movies
or use apps. The same survey also found that 29% of 3-4 year olds had used a PC or laptop at home, 12% used
a tablet to go online, and of those that did, 58% went online to access games. Finally, it is claimed that 12.5%
of 3-4 year olds spend over 4 hours a day in front of screens at home (Fletcher, Whitaker, Marino, & Anderson,
2014). However, TV continues to be the medium children spend most time using (Fletcher et al., 2014; Ofcom,
2013). The American Academy of Child and Adolescent Psychiatry (2011) claim that by the time children have
graduated from high school, they will have spent more time in front of the TV than in the classroom. The Zero
to Eight: Children’s Media Use in America (2013) review found that 0-2 year olds spend approximately one
hour a day watching TV and 2-4 year olds are watching up to 90 minutes per day. According to a review by
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Christakis, Ramirez, and Ramirez (2012), the average age children begin to watch TV has decreased from 4
years old to just 5 months old, and that a typical preschool child can spend up to 30%-40% of their waking time
in front of TV screens (Christakis et al., 2004; Christakis & Zimmerman, 2006; Tandon, Zhou, Lozano, &
Christakis, 2011; Vandewater, Rideout, Wartella, Huang, Lee, & Shim, 2007; Zimmerman & Christakis, 2007).
This amount of screen time can have adverse effects on children’s health and development (Christakis, 2009).
The effects of TV screen time on a developing child can be pervasive and a number of examples are discussed
below.

TV Screen Time and Physical Health
There has been limited research examining the impact of TV screen time in early childhood on child
health outcomes (American Academy of Paediatrics, 2011). However, research in later childhood suggests a
concerning link between TV screen time and health issues. Studies have shown an association between TV
viewing and body fat in toddlers and young children (Blair et al., 2007; Jackson, Djafarian, Stewart, &
Speakman, 2009). Similarly, Dennison, Erb, and Jenkins (2002) found that higher levels of TV viewing in 1-5
year olds was significantly associated with their likelihood of being overweight, and research has consistently
implicated extensive TV screen time with childhood obesity (Harrison, Burns, McGuinness, Heslin, & Murphy,
2006; He, Irwin, Sangster Bouck, Tucker, & Pollett, 2005; Subrahmanyam, Kraut, Greenfield, & Gross, 2000).
While it would be expected that the link between time spent watching TV and weight issues was due to a
displacement in time spent on physical activity, in fact, studies have shown the sedentary nature of watching
TV has a unique relationship with health risks. A study by Jago, Baranowski, Baranowski, Thompson, and
Greaves (2005) found that the amount of TV viewing of 3-7 year olds better predicted their Body Mass Index
than their levels of physical activity. Similarly, Jackson et al. (2009) found that the level of physical activity of
2-6 year olds did not moderate the relationship between TV screen time and their body fat, and an intervention
by Harrison et al. (2006) indicated that decreasing time spent on sedentary activities was just as effective in
reducing obesity as increasing physical activity.
Research has also found problematic associations between TV screen time and childhood sleep, though
again most studies focus on older children. The first study to examine the longitudinal relationship between TV
exposure in early childhood and sleep duration found that higher levels of TV screen time were predictive of
shorter sleep durations across infancy and into middle childhood (Cespedes, Gillman, Kleinman, Rifas-Shiman,
Redline, & Taveras, 2014). An earlier cross-sectional study of a nationally representative sample of 2,068
children (4 months to 35 months of age) found a positive association between TV viewing and the likelihood of
the child having irregular sleeping schedules (Thompson & Christakis, 2005). Similarly, sleeping problems in
3-5 year olds have been shown to be associated with watching TV close to bedtime (Garrison, Liekweg, &
Christakis, 2011). This is important to consider as adequate sleep is critical during the child’s early life and
issues such as short sleep duration and irregular sleep schedules at this time have been associated with future
problematic outcomes including language issues, obesity, hyperactivity and reasoning deficits (Touchette, Petit,
Tremblay, & Montplaisir, 2009).

TV Screen Time and Socioemotional Development
Quality early childhood interpersonal interactions are essential for building relationships, establishing
secure attachments and maturing emotionally (Balbernie, 2013; Raval, Goldberg, Atkinson, Benoit, Myhal,
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Poulton, & Zwiers, 2001; Zeanah, Berlin, & Boris, 2011). The exposure to TV media on the socioemotional
development of young infants is still largely unknown and the research findings in early childhood tend to be
inconsistent (Anderson & Pempek, 2005; Mistry, Minkovitz, Strobino, & Borzekowski, 2007; Napier, 2013).
However, some patterns have emerged which warrant further investigation. An extensive longitudinal study
examining the psychosocial effects of early TV exposure on children found that TV viewing at 29 months was
predictive of a higher likelihood of peer rejection and victimisation by classmates at 10 years old (Pagani,
Fitzpatrick, Barnett, & Dubow, 2010). Social and emotional skills are learned through regular social
interactions (Sigman, 2012) and screen media can interrupt these essential early interactions (Pagani et al., 2010;
Radesky et al., 2014; Radesky et al., 2015). The authors suggest that time spent watching TV displaces time
which would be spent on early social interactions and that inadequate social skills may develop later in
childhood because of this displacement. In one of the first studies to examine the timing of media exposure,
Mistry et al. (2007) found early and sustained TV exposure from early childhood to be a risk factor for future
behavioural problems including emotional reactivity and aggression.

TV Screen Time and Cognitive Development
Research has consistently shown negative associations between time spent viewing TV and a range of
cognitive outcomes in young children including attention, intelligence and future educational attainment.
Research in infancy by Tomopoulos, Dreyer, Berkule, Fierman, Brockmeyer, and Mendelsohn (2010) found
negative associations between time spent exposed to TV media at 6 months old and subsequent cognitive
ability at 14 months. A longitudinal study in 2004 found that the more TV children watched as infants (aged
1-3), the more likely they were to have attentional problems by age 7 (Christakis et al., 2004). A related study
conducted by Zimmerman and Christakis (2007) examined 3,563 children and found that when children under
3 viewed non-educational, violent or even non-violent programming, attentional problems were prevalent when
examined five years later. Interestingly, exposure to any type of content at ages 4-5 was not associated with any
subsequent attentional difficulties in this study suggesting a critical period between 0-3 for the development of
attentional processes. Similarly, the findings of Zimmerman and Christakis (2005) emphasise the importance of
the first three years of life for future cognitive development. Their research found adverse effects of TV
viewing of children before they were aged 3 on their subsequent cognitive development in reading,
mathematics ability, memory and intelligence at 6 and 7 years old. Pagani et al. (2010) found that for every
hour of television watched at 29 months, there was a 7% decrease in teacher-reported classroom engagement at
10 years of age. Classroom engagement in this study measured essential executive functioning skills related to
the classroom such as attention, self-discipline and productivity.
Although a number of TV shows, DVDs and video programmes claim to improve language skills in
children under 2, a study of 1000 children failed to find any beneficial effects in toddlers aged 17 to 24 months
(Zimmerman et al., 2007b). In fact, this study indicated that for infants 8-16 months, each hour per day of
viewing baby DVDs/videos was associated with a 17-point decrease in scores on the Communicative
Development Inventory (CDI) (Fenson et al., 1993). The evidence actually quite consistently points to delays in
language acquisition if children under 2 are exposed to too much screen time. Tomopoulos et al. (2010) found
that duration and content of media exposure in 6 month old children was associated with poorer language
development at 14 months and an analysis by Zimmerman et al. (2007a) uncovered a large negative association
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between frequent viewing of baby DVDs/videos and the language acquisition of babies aged 8 to 18 months.
Another study from Thailand examined language delay in children (15-48 months) and found that children who
started watching TV before 12 months, and who spent more than 2 hours a day watching TV, were six times
more likely to have language delays (Chonchaiya & Pruksananonda, 2008). While long term effects on
language development are not entirely clear, the short term effects are worrying (American Academy of
Paediatrics, 2011).

The Impact of Background TV on Child Outcomes
Indirect exposure to TV can also have an impact on child development. Background TV refers to adult
media content that is on while children are in the room but is unintelligible to them (Lapierre, Piotrowski, &
Linebarger, 2012). Parents can often leave the TV on in the home regardless of whether someone is watching it
or not (Parenting in the Age of Digital Technology: A National Survey, 2013; Roberts & Foehr, 2004).
According to Lapierre, Piotrowski, and Linebarger (2012), on average, US children are exposed to 232.2
minutes of background TV on a typical day. Research has found that rapid visual and auditory changes can
distract young children from exploration and toy playtime as their attention is directed towards the screen
numerous times during a play session (Schmidt, Pempek, Kirkorian, Lund, & Anderson, 2008). Background
TV also reduces the quality of parent-child interaction as parents too can get distracted by what is on the screen
and therefore can spend less time engaging with the child (Kirkorian, Pempek, Murphy, Schmidt, & Anderson,
2009). Cognitive processing, memory and reading comprehension can also be negatively affected by the
presence of background TV (Armstrong & Greenberg, 1990; Barr, Lauricella, Zack, & Calvert, 2010; Schmidt
et al., 2008; Vandewater et al., 2005).

Mechanisms by Which Screen Time Might Impact Development
There are a number of theories as to how exposure to screen time in infancy and toddlerhood might impact
on child development. Firstly, there is the possibility of an indirect impact through the displacement of enriching
experiences and activities with caregivers. Engaging in cognitively stimulating activities such as reading and
playing with children during this time is associated with positive developmental outcomes. Similarly, it is
crucial for caregivers to respond to and scaffold children’s vocalisations at this age to facilitate language
development (Hart & Risley, 1995; Shimpi, Gámez, Huttenlocher, & Vasilyeva, 2007). However, it has been
shown that for every hour of TV a child under 2 watches by themselves, 52 less minutes a day are spent
interacting with others (Vandewater, Bickham, & Lee, 2006). TV can impact not only quantity of time spent
but also the quality. In the presence of a TV parents have been shown to be less attentive, engaged, spend less
time speaking to their children and speak to them in shorter sentences (Christakis, 2009; Kirkorian, Pempek,
Murphy, Schmidt, & Anderson, 2009; Mendelsohn et al., 2008; Tanimura, Okuma, & Kyoshima, 2007). In fact
when Zimmerman et al. (2009) statistically controlled for child-directed parental language, the negative effect
of TV viewing on language development was entirely eliminated. Children’s linguistic development may be at
risk because they are not spending enough time engaging in productive language by verbalising with others,
rather listening to TV, which is receptive language (Plowman, McPake, & Stephen, 2010). Furthermore,
Tomopoulos et al. (2007) found a negative association between time spent watching TV by children and the
time their caregivers spent reading to them or engaging in learning activities like teaching shapes, letters and
numbers. Indeed, the impact on child development may be compounded by the fact that it is these types of
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interactions which can offer an opportunity for parents to verbally engage with their children (Mendelsohn et
al., 2010).
Additionally, time spent watching screens can reduce the time children spend engaged in play. Playtime is
an important element of infancy and early childhood and in particular is critical in developing problem-solving
skills and expressing creativity (Ginsburg, 2007). Vandewater et al. (2006) found that for every hour of TV
watched there is 9% and 11% less time on weekdays and weekends, respectively, spent in creative play for a
child younger than 2 years old. Exposure to background TV also disrupts child’s play; they spend less time
playing and their attention to play is less focused (Schmidt et al., 2008).
It has been theorized that screen time has a direct impact on neurological functioning through features of
the medium itself, and that flashing lights, quick edits and auditory cuts might be over stimulating to
developing brains (Anderson & Pempek, 2005; Christakis, 2009). With regards to TV shows or DVDs aimed at
children, rapid scene changes and quick edits are specifically employed to engage infants’ orienting response
(the reflex that fixes attention to strange sights or sounds). While this keeps them focused on the screen, it is in
contrast to the pace of how real life unfolds (Christakis et al., 2012; Christakis, 2009). This can lead to an
overstimulation of the developing brain which in turn trains it “to expect intense input making reality
underwhelming or even boring by comparison” (Christakis, 2009, p. 12). Research with mice had shown that
overstimulation during early life is associated with significantly higher activity levels, risk taking, diminished
short-term memory and poorer cognitive functioning (Christakis et al., 2012). Furthermore, the light emitted
from TV screens has been shown to impact on melatonin production, suggesting a possible mechanism for
sleep disruption (Higuchi, Motohashi, Liu, Ahara, & Kaneko, 2003; Kubota et al., 2002).

Considering the Impact of Exposure to Mobile Interactive Technology in Early Childhood
With the advent and proliferation of tablet and smartphone technology, children’s main exposure to screen
time is no longer limited to TVs in the home. The use of such technology by young children is ever increasing,
yet considering the rate of adoption the research examining the impact of these technologies on child
development has been lagging behind (Radesky et al., 2015). Within the context of a dearth of research into the
impact of interactive technologies on early child development, it is reasonable to assume that using these
technologies as a passive medium to watch videos will at least show similar concerning effects on child
development. Similarly, it is likely that the aforementioned mechanisms by which TV screen time might be
impacting on development, namely through displacement of enriching activities, social interaction and play,
and features of the medium itself, would also be implicated in mobile technology use. In fact, evidence from a
small study in 2010 has already emerged indicating an inverse relationship between young children’s (ages 4-7)
engagement with games on tablets or mobile devices and the amount of time they spent in regular play (Chiong
& Shuler, 2010).
However, given the unique characteristics of these technologies, i.e., their portability and interactivity, it is
important to consider how they might have a stronger, more pervasive influence on the developing child. The
portability of these technologies might serve to exacerbate the issue with more frequent displacement of
enriching activities. Of concern is that due to the portability of these technologies they are being used as
“virtual pacifiers” (Harding, 2015, p. 1) or “electronic babysitters” (Lerner & Barr, 2014, p. 2) to keep children
occupied during typical daily routines (Radesky et al., 2014; Radesky et al., 2015). This will not only serve to
reduce time spent engaged in enriching activities, it also raises serious questions as to the impact on the
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development of self-regulation by children over time. Given the increasing phenomenon of parents attempting
to divide their attention between their children and media devices in today’s technological society, there is also
a concern of how the impact of mobile technology use can affect parents’ responsiveness to their children. Even
in the presence of background TV, research has shown mothers are less responsive to their children (Schmidt et
al., 2008). Therefore, it is not surprising that the only study so far to examine this phenomenon in the use of
mobile technologies observed caregivers missing children’s bids for attention due to the fact they were engaged
with a mobile device at the same time (Radesky et al., 2014). Of particular concern here is how this might
impact on infants’ attachment styles and child outcomes as caregiver responsiveness is key to secure
attachments and positive child functioning (Raval et al., 2001).
Questions also arise as to how the interactive nature of these technologies may impact on the developing
infant. Infants develop perceptual knowledge by interacting with the world around them, which has typically
been through interaction with others, 3-D toys and objects in their surrounding environment. As their senses
mature, they start to coordinate information received from multiple sensory modalities. As such, how will the
cues provided to the child from regularly interacting with these technological interfaces during the critical
period of brain development impact on the development of depth perception? How will manipulating 2-D
objects on a screen affect the development of object perception, and in turn one of the crucial infancy
milestones—object permanence?
The convenient size of these technologies mean children will be exposed to screens at a much closer
distance which may impact on the development of visual acuity—for which the first two years of life is crucial.
Until they develop fully, an infant’s visual acuity is limited (Smith, Cowie, & Blades, 2003). Spending a lot of
time looking at screens close-up can cause myopia (short or near-sightedness) and this can occur because
children are not spending sufficient time looking at things that are in the distance (Teach Age Kids, 2012). The
blue light from smartphones and tablets is known to cause long term damage, although the extent of the damage
is still unknown (NZ Herald, 2015). If blue light can negatively impact fully developed eyes, it is important to
investigate what impact this light is having on the undeveloped eye sight of infants and toddlers. Furthermore,
this light may delay melatonin release significantly more than light from a TV (as TV light decays with
distance), thus suggesting a possible impact on sleep quality (Calamaro, Mason, & Ratcliffe, 2009). To
compound this issue, a recent paper by Falbe et al. (2015) examined the differential effects of TV and small
screens (smartphones and tablets) on the sleep of fourth and seventh grade students in America. They found
that sleeping near a small screen, sleeping with a TV in the room, and the total amount of screen time, were all
associated with shorter sleep durations. However, only the presence of a small screen in the bedroom was
associated with insufficient rest and poorer sleep quality. The authors state that a small screen device such as a
mobile phone can disrupt sleep more because of alerts that can go off during the night compared to a TV which
stays off. Finally, the stimulation experienced from various characteristics of these technologies—the screen
speed, the sound, the visual design, all need to be considered as to what impact any level of exposure at close
range might have on the developing brain during the sensitive period of infancy. The exposure of infants and
very young children to mobile technologies is likely, due to their very nature of portability, interactivity and
size, to have a more significant impact on their development than the passive viewing of TV. Accordingly, it is
crucial for researchers to engage in empirical research in this area to disentangle the possible effects on
development in the first three years of life.
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Learning From Screen Media
This paper has so far considered the negative impact of early childhood exposure to screen time—either
passive screen time such as watching TV, or interactively navigating mobile technologies. However, the
potentially positive elements of screen media should also be considered. A common reason why parents allow
their children to watch TV or play with apps is the learning opportunities these media offer through educational
programmes or games (Rideout, 2014). There is some evidence that watching high-quality educational
programming can have benefits for children older than 2 years of age in relation to social skills, language skills
and school readiness (Lerner & Barr, 2014). Additionally, a number of studies have reported that programmes
such as Sesame Street and Blue’s Clues can help improve some educational outcomes in children aged between
3-5 years which can persist into adolescence (Chiong & Shuler, 2010; Zimmerman et al., 2009; Zimmerman &
Christakis, 2005). However, evidence from research does not appear to support a positive impact of educational
programming on younger children. A review by Garrison and Christakis (2005) found claims made by a range
of TV programmes of having educational benefits for children 2 years and younger to be unsubstantiated by the
evidence. This is due to the “video-deficit” or “transfer-deficit” phenomenon whereby very young children find
it more difficult to learn information from a video compared to the same information being taught in a live
presentation by a human (American Academy of Paediatrics, 2011; Anderson & Pempek, 2005; Schmitt &
Anderson, 2002; Sigman, 2012). Furthermore, young children find it difficult to comprehend elements of
programs not grounded in their understanding of everyday experience of the world (Lillard, Drell, Richey,
Boguszewski, & Smith, 2015). This can have a negative effect on learning as a very young child’s executive
function is taxed as they struggle to understand what they are watching (Lerner & Barr, 2014).
Most of the empirical research on the use of interactive technology has been to examine the potential of
learning from apps on smartphones and tablets in older children and adolescents. Findings from the scant
research examining the learning of 0-3 year olds using interactive technology have been mixed. Advocates for
digital learning believe that although “video deficit” can occur when being exposed to passive media such as
TV and DVDs, the same may not be true for interactive media (Guernsey, 2012). An experiment in 2010
offered support to this theory which found that 30-36 month old children who watched a video of a task with an
interactive component performed as well as the children who watched a live demonstration of the same task,
and performed significantly better than those children who watched only the video (Lauricella, Pempek, Barr,
& Calvert, 2010). The results suggested that children’s learning from a screen can be improved by contingent,
interactive experiences with media. Similarly, another study indicated that 15 month olds were 22 times more
likely to transfer learning from a touch screen device to a real-world 3-D object when their parents actively
engaged with them during use (Lerner & Barr, 2014; Zack, 2010). However, contrary to these findings, a recent
experimental study of 2.5-3 year olds indicated that a transfer or video deficit of learning across touch screen
content and real life still occurred even in the presence of a live demonstrator who interacted with the touch
screen (Moser, Zimmermann, Dickerson, Grenell, Barr, & Gerhardstein, 2015). This study also indicated that
when young children completed a puzzle on the touch screen compared to the 3-D puzzle, they tended to be
less efficient and spent more time manoeuvring the 2-D pieces off-task, suggesting a certain level of distraction
due to the technology (Moser et al., 2015). Similarly, a study of older children and parents using e-readers
found that they became distracted by the technological interactivity of the medium, which then impacted on
their story comprehension (Parish-Morris, Mahajan, Hirsh-Pasek, Golinkoff, & Collins, 2013). Finally,
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exposure to and engagement with age-inappropriate apps by young children may waste valuable cognitive
effort on content that is incomprehensible to them (Lillard et al., 2015). Indeed, Chiong and Shuler (2010)
found that the capability of learning from educational apps diminished unless children were engaging in
age-appropriate apps. Evidently, there is not enough research to support the use of TV, video or interactive
technology to promote learning in very young children.

The Infant Educational Media Market
Despite the lack of evidence supporting screen media for learning in very young children, the infant
educational media market has grown into a billion dollar industry. The educational value of such media has
been exaggerated to such an extent that in recent years Disney had to provide a refund for one of its
“educational” DVDs in light of the fact it showed no benefit to learning (Lewin, 2009). In terms of interactive
technologies, industry is actively targeting the 0 to 2 year age group and their parents as consumers of digital
media (American Academy of Paediatrics, 2011). A review of the educational app market on iTunes in 2012
found that the early learning toddler app market was the most popular category on the Apple iTunes App Store
(Shuler, 2012). There is a lack of regulation in relation to the educational benefit claims made by app
developers and TV/video producers. Whilst infant digital content such as apps and software programs might be
entertaining, in the absence of robust evidence-based research this content should not be marketed as
educational or even developmentally appropriate. The authors propose the creation of an independent,
non-profit review service which could make professional assessments of educational media products available
to parents free of charge. This is supported by Shuler (2012), who recommends the introduction of standards
for products marked as educational to ensure app developers deliver on their educational promises. This would
have the benefit of regulating companies who make unsubstantiated claims regarding the educational or
developmental merits of their products (Garrison & Christakis, 2005). Parents commonly perceive educational
apps as facilitators to their children’s learning (Rideout, 2014), thus standards for products marketed as
educational are essential in order for parents to make informed product purchases. Furthermore, if parents allow
their young children to engage with technology it is vital that they review the type of programming or games
involved (American Academy of Paediatrics, 2011).

Parental Guidelines for Screen Time
Parents need to be able to make informed decisions about children’s media use and they need to
understand the consequences of early exposure and overuse. In 2011, the American Academy of Paediatrics
reiterated their 1999 statement on limiting the time under 2s spend watching TV, and expanded it to all media
including mobile technology (American Academy of Paediatrics, 2011). For older children they advise that
only high-quality, age-appropriate, educational programming should be viewed. However, there appears to be
evidence of discord between expert guidelines, parental awareness of such guidelines, and their attitudes
towards them. A study by Christakis (2009) found that only 6% of parents were aware of the American
Academy of Paediatrics guidelines, while He et al. (2005) found that parents of young children questioned the
rationale of such guidelines limiting screen time. A national survey conducted by Northwestern University in
2013 found that just over half of parents (55%) were unconcerned about the media content their children were
exposed to, and in fact generally believed that media on TV and mobile devices can have positive effects on
children’s academic skills (Parenting in the Age of Digital Technology: A National Survey, 2013). While this
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may be true when a child is at a particular developmental stage, parents do need to be aware of the problems
associated with overstimulation in early childhood, and that most studies find no beneficial effects of screen
time, particularly in very young children (Linebarger & Walker, 2005; Zimmerman et al., 2007b). It is vital to
improve parents’ knowledge in this area as parental attitudes towards technology tend to influence their
children’s relationships with digital media (Vandewater et al., 2007). There is a lack of comprehensive
guidelines for parents, which means that raising a child in an age of ever evolving technology is a challenging
prospect, and may account for some confusion and uncertainty (Plowman, McPake, & Stephen, 2010). Sigman
(2012) suggests that medical establishments should offer guidance to parents on the average number of hours
per day children should spend viewing screen media, and critically the age at which to start. Sigman (2012) also
maintains that screen time consumption should be measured in units similar to alcohol. Perhaps a guide to
hours and minutes consumed per day should be developed in order to give parents proper measurable and
age-appropriate guidelines. This would help to establish appropriate usage rules in infancy rather than trying to
reduce exposure to media in later life (Christakis, 2009).

Conclusion
This paper considered the developmental impact of passive and interactive screen time exposure in infancy
and early childhood. To summarize, traditional media use has been associated with a range of physical,
socioemotional and cognitive problems as a possible result of the medium itself and displacement of important
developmental activities. It is assumed that if modern mobile technologies are being used in similar ways to
traditional media, i.e., to passively watch content, then these negative associations could hypothetically be
transferred (Christakis, 2014). However, this paper also questioned the ways in which the unique portability
and interactivity of handheld devices might have a stronger effect on the developing child. In addition, the need
to regulate the marketing of “educational” media and to inform parents of expert guidelines on this topic were
both discussed. There is no sound evidence to suggest very young children, particular those under 2, can learn
from screen media, yet the educational media industry targets parents of these children without any regulation.
Furthermore, a lack of robust research has meant that clear developmentally appropriate screen media
guidelines have not been made widely available to parents, additionally when informed of best practice, parents
generally do not appear to comply with same. Further educational directives are therefore urgently required,
particularly given the developmentally vulnerable disposition of the under 2 year olds.
To conclude, while recently there has been an increase in literature studying handheld devices and the
impact of these from a child developmental perspective (Bittman, Rutherford, Brown, & Unsworth, 2011;
Vandewater et al., 2007), it is nonetheless vital that more research is conducted to investigate the exposure of
interactive media on the development of young infants over time (Guernsey, 2012; Sigman, 2012). Some may
argue that “judicious use” of interactive media is acceptable for infants under 2 years (Christakis, 2014).
However, experts in Canada, France, Australia, Japan, USA, Taiwan and South Korea have urged limits on
children’s screen time (Boseley, 2012; Tanimura et al., 2007; U.S. Department of Health and Human Services.,
2013). Sigman (2012) argues that screen media should be recognised as a major public health issue, and
reducing it should become a new priority for child health. However, there are no such guidelines in Ireland or
the UK at present. Research, standards and recommendations are urgently required regarding the impact of
technology on infants and very young children, particularly as the effect of traditional and interactive screen
time is potentially developmentally and cyberpsychologically significant in this age group.
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