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For some time now, questions have been asked about the impact of
television and video materials on the cognitive and social develop-
ment of preschoolers and older children. More recently, these same
questions have been asked in relation to the extensive exposure to
these media that infants and toddlers are currently experiencing.
To answer these questions, we review current research that explic-
itly targets these concerns and provide new insights into the role
these media play in early development.

� 2010 Published by Elsevier Inc.
Introduction

Had Shakespeare lived in the current electronic age he might have quipped ‘‘TV or not TV – that is
the question!” Indeed, many parents struggle with this issue as they try to evaluate the conflicting
messages that they get about the impact of this pervasive medium on their very young children.
One message comes from the influential American Academy of Pediatrics (AAP) (1999, 2001) who is-
sued strong public statements in which they recommended that children under 2 years of age not
watch any television or video material at all, a position recently endorsed in a policy brief from the
government of Australia (Get up and grow, 2009). Although no direct scientific evidence was provided
to support the declaration by either of these groups, the implication clearly was that the time spent
viewing video was time lost from play, language and social interactions that are viewed as essential
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to optimizing early brain growth and cognitive development. Perhaps as a result of the lack of clear
and convincing evidence many parents have apparently ignored the recommendation. A recent survey
indicated that only 32% of parents with children younger than 2 years of age complied with the AAP
guidelines (Certain & Kahn, 2002). Other reports suggested even lower compliance with many parents
stating that their infants began to view videos at about 3 months of age and became regular viewers of
infant-directed programming over the first year of life, at which time they watched these media any-
where from 1 to 2 h/day (e.g., Rideout & Hamel, 2006; van de Water et al., 2007).

An alternative message to parents comes largely from those within the media industry itself. They
contend that infant-directed video material can provide an opportunity to enhance early learning
through educational content that focuses on themes such as language, shape, color, music, reading,
and number that are embedded in an engaging and perceptually salient video format. This assertion
is also provided without any direct evidence beyond parent testimonials. However, it is consistent
with the message provided to parents from a variety of more authoritative sources (e.g., Starting Points,
Carnegie Task Force on Meeting the Needs of our Youngest Children, 1994; Early Years Study, McCain &
Mustard, 1999; Rethinking the Brain: New insights into early development, Shore, 1997; White House
Conference on Early Childhood Development and Leaning, Clinton, 1999) that infants’ experiences during
the first 3 years of rapid brain growth have a unique and powerful impact on its development, one that
cannot readily be duplicated or reversed later when the ‘‘sensitive period” for neural plasticity has
passed. Parents are considered to be extremely important in this process and their choices can influ-
ence the long-term outcome of their children’s brain development. Although this position represents
an oversimplification of some basic research findings from the field of cognitive neuroscience (see
Courage & Setliff, 2009), the message to parents was compelling and has endured (for a discussion
see Bruer, 1999; Thompson & Nelson, 2001). In any case, as the baby video market remains a lucrative
and growing multi-million dollar a year industry, parents have clearly bought into the notion of opti-
mizing their infants’ cognitive potential through this medium, or at the very least of providing good
clean entertainment for their infants and toddlers. Indeed, the results of a number surveys confirmed
a pervasive belief among parents that age-appropriate videos can have an important positive impact
on early child development and further, that they provide good entertainment for the baby and con-
venience for parents (Rideout & Hamel, 2006; Robb, Richert, & Wartella, 2009; Zimmerman, Christakis,
& Meltzoff, 2007b).

Although the claim that infants can learn anything whatsoever from commercially available video
material has not been substantiated, its resonance with parents is perhaps rooted in the older and
well-established evidence that shows both short and long term positive effects of educational televi-
sion on literacy, math, science, problem solving, and prosocial behavior for children and adolescents
who began viewing as preschoolers (see Anderson et al., 2000; Anderson, Huston, Schmitt, Linebarger,
& Wright, 2003; Evans & Anderson, 2007; Wright & Huston, 1995; Wright et al., 2001). Given the
strength of this evidence, it would not be unreasonable for the typical parent to assume that infants
and toddlers might also benefit from such television material, especially since the promotional infor-
mation that accompanies it often notes that the material was produced in consultation with experts in
the fields of education and child development. However, the recent decision by the Walt Disney Com-
pany to refund the cost of the videos to those who were not satisfied that the material had lived up to
the stated educational claims should give parents pause for thought. This decision appeared to be a
reaction to a pending class action law suit for unfair and deceptive practices by the Boston-based
advocacy group Campaign for a Commercial Free Childhood, though Disney described it as part of their
new policy of ‘‘enhanced customer satisfaction guarantee” (New York Times, October 23rd, 2009).
Although Disney offered no further comment, the decision to provide a refund for baby videos appears
to be a concession that at the very least they were unable to provide evidence to substantiate the edu-
cational claims used to promote their product. The implications of this for the future of these products
and for the many similar materials that have also made educational claims (e.g., see Garrison &
Christakis, 2005; Linebarger & Vaala, this issue) remain to be seen.

Although deceptive advertising was a major focus of parental concern about baby videos and the
one that drove the pending class action suit, the apprehension that the videos might also be harmful
to very young viewers has also been a consistent, often implicit sub-text throughout the debate. This is
not only evident in the AAP policy statement but also in comments from parent advocacy groups and
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anti-television lobbyists typically during media interviews, in popular magazine articles, and on Inter-
net blogs. It is important to note however, that just as there is no definitive evidence that infant-di-
rected video material can or cannot support or enhance early learning, neither is there definitive
evidence that it contributes to the problems in attention, poor language development, inadequate par-
ent–child interactions and social skills, or sedentary behavior that are the potential problems that
have been targeted by these sources of opposition.

Although a full understanding of the impact of video material on infants and toddlers is far from
complete, there is a large and growing literature on exactly these issues. This literature is diverse
and reflects a variety of different methodologies (e.g., surveys, naturalistic observations, experiments)
from which converging evidence will eventually emerge. Some of this research has provided the now
familiar descriptive information about infant and family viewing patterns, viewer demographics, and
about parent attitudes and beliefs about television and baby video material (Anand & Krosnick, 2005;
Rideout, 2007; Rideout, van de Water, & Wartella, 2003; van de Water et al., 2007; Zimmerman et al.,
2007b). For example, it is abundantly clear that infants and toddlers watch a great deal more television
and video than they did a generation ago, there are now more television sets per household, more
choice of channels, more television sets in young children’s bedrooms, more background television
in households in which television is on all of the time, and more screen media (e.g., computers, video
games) generally (Rideout, 2007; Wartella, Richert, & Robb, this issue).

Other research has gone beyond basic description and has provided regression analyses in which a
variety of cognitive and social outcomes are predicted from the amount of television viewing among
infants and toddlers after important confounding variables (e.g., family income, parental education)
have been controlled. Still other research has been experimental or quasi-experimental and has pro-
vided causal information about the effect of particular independent variables (e.g., age, video content,
amount of viewing) on specific dependent variables (e.g., imitation of modeled actions, attention to
the video, amount of toy play, word learning). However, this very diversity has been problematic
for parents and other professionals, who find it difficult to see any consensus in these findings, or
worse, see only inconsistency. For example, Christakis and colleagues (Christakis, Zimmerman, DiGi-
useppe, & McCarthy, 2004; Zimmerman & Christakis, 2005; Zimmerman, Christakis, & Meltzoff,
2007a) produced a series of widely cited reports in which they concluded from the analyses of data
from several large-scale surveys (e.g., National Longitudinal Survey of Children and Youth), that in-
fants and toddlers who are heavy television viewers are at risk for deficits in attention and for poorer
language and cognitive achievements in later childhood. In contrast, analyses of other databases have
failed to replicate these findings and instead report no relation between the amount of television
viewed in infancy and later attention or cognitive outcomes (e.g., Foster & Watkins, 2010; Mistry,
Minkovitz, Strobino, & Borzekowski, 2007; Obel et al., 2004; Schmidt, Rich, Rifas-Shiman, Oken, &
Traveras, 2009; Stevens & Muslow, 2006). The results of several recent experimental studies indicated
that infants and toddlers were repeatedly distracted from toy play when the television was on (Cour-
age, Murphy, Goulding, & Setliff, 2010; Schmidt, Pempek, Kirkorian, Lund, & Anderson, 2008), although
the relation between the frequent distraction in the experimental contexts and later outcomes cannot
be determined from these studies. Still other experimental research indicated that when parents talk
to their infants about the material during co-viewing, their infants’ attention to those videos (and per-
haps their potential to learn from them) increased (e.g., Barr, Zack, Garcia, & Muentener, 2008).

This lack of consensus is not because researchers have dropped the ball. Indeed their collective
search for answers to questions about the impact of television on young children has provided a
wealth of information about how and why babies watch video material and how they interpret what
they see. In part, the lack of definitive answers about the impact of baby video material on infant and
toddler development lies in the fact that ‘‘viewing television” is not a simple, unitary activity and that
getting to the heart of the matter requires systematic answers to a series of rather complex questions.
These in turn, depend on factors related to the infant (e.g., age, cognitive level, temperament), the fam-
ily and viewing contexts (e.g., parental education, co-viewing style, whether the material is fore-
ground or background for the baby), and the material itself (e.g., adult- or child-directed,
comprehensibility, production techniques used). Moreover, the pace of good science is typically slow.
Hypotheses must be theoretically derived and systematically formulated, tested and confirmed,
rejected, or modified, then tested and retested again in different contexts and with different
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manipulations and variations. Survey information can be more readily provided, but the information
yielded is only descriptive and perhaps most usefully considered as a starting point or source of
hypotheses for further, more sophisticated exploration. The contributors to this Special Issue have
been actively involved in the progress of this work and have collectively provide the current ‘‘state
of the science” on many of the important questions concerning babies and television – what we know,
what we do not know, and where to go next. Each contributor has provided a review of the area of
research in which they have particular expertise. In addition to presenting a synthesis of their own
work, they have set it in the broader context that includes some historical background as well as
significant relevant work from other researcher groups.
Some new insights into old questions

Readers who are familiar with the long history of research on the impact of television on preschool
and older children’s behavior and development will recognize the recurrence of a number of familiar
themes and questions about the impact of these media on very young viewers (for reviews see Pecora,
Murray, & Wartella, 2007). Although many of these questions have not only been asked but also an-
swered with regard to preschoolers and older children, they have received renewed attention in rela-
tion to the issue of infant and toddler television viewing. This is both appropriate and expected
considering that the first 3 years of life mark a period of particularly rapid change in all of the neural,
sensory, and perceptual systems that underlie babies’ emerging cognitive and social abilities. One
implication of this rapid development is that the viewing experience and viewing consequences for
infants and toddlers will not be the same as it is for preschoolers and older children. Therefore, the
classic questions about the risks and benefits of viewing (e.g., whether these media can serve as a for-
um for learning, disrupt their attention processes, make them passive, or interfere with cognitive and
language development and diminish the quality of their social interactions) need to be reconsidered.
The details of this inquiry can be found in the individual review articles in this Special Issue. However,
each of the contributors has also provided a current perspective as well as a number of fresh insights
on these classic issues. A summary of some of this collective wisdom is provided next.
Infants learn very little from television before about 18 months of age

Wartella et al. (this issue) suggested that the well-documented short and long term positive effects
of educational television on preschoolers in literacy, math, science, problem solving and prosocial
behavior (for a review see Evans & Anderson, 2007) have led parents to assume that the same advan-
tages could be provided for infants and toddlers through viewing video material. This expectation has
been reinforced by their relatively recent awareness that babies can learn and remember information
that is presented to them from a very early age. However, what parents may not realize is that this
real-world learning is very rudimentary and often fragile. Infants do not learn information as readily
or retain it as well as do older children and adults (see Bauer, 2007; Courage & Howe, 2004; Howe,
Courage, & Rooksby, 2009). Moreover, when information is presented via television or baby videos,
several significant additional constraints on infant learning make the experience of viewing television
and videos qualitatively different for them than it is for an older child. As one very basic example, very
young infants (i.e., less that 3 months old) have extremely immature visual abilities so they do not see
the content of the video as clearly as does the older infant or child whose visual acuity, contrast sen-
sitivity, depth perception, and color vision are more mature. Although poor visual abilities constrain
their interactions with the real world as well, the limitations are exacerbated by the degraded char-
acteristics inherent in video images. Moreover, many of very young babies real-world visual experi-
ences are interactive with caregivers whose activities provide an optimal fit with these visual
limitations (e.g., the typical ‘‘en face” distance between parent and baby is within the infant’s range
of functional vision).
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Viewing television is not like looking through a window to the world

Anderson and Hanson’s (this issue) observation might seem obvious to developmental scientists,
but it may not be so to parents and teachers who perhaps tacitly assume that the analogy is a good
one. Indeed, television has often been described as a ‘‘window to the world” in books and articles
and from within the television industry itself. Moreover, there is a large and well-established litera-
ture that shows that observational learning is a fundamental process whereby young children acquire
information about their physical and social worlds (e.g., Bandura, 1977). A reasonable corollary to this
is that young children could also learn about these worlds through their depictions on television. In-
deed, this analogy is reasonable for the experienced older child or adult viewer who can suspend the
reality that the television image is in fact markedly different from the veridical view from a window
and whose perceptual and cognitive systems are mature enough to represent this difference and to
transfer information gained from video across spatial and temporal contexts.

To illustrate, Anderson and Hanson have provided a useful task analysis of the basic activity of tele-
vision viewing and have identified some of the necessary (though not sufficient) requirements for
interpreting the audio–visual information that video material provides. Essentially, television presents
the viewer with a more impoverished visual (and auditory) array than does the parallel information in
the real world. For example, the resolution of the visual image itself is inferior to the comparable real-
world image; it occupies much less of the viewer’s visual field, and provides a more limited selection
of cues for the perception of depth. Successful television viewing also requires the individual to under-
stand the various codes and conventions that characterize television as a medium of communication.
For example, television space is different from real space; characters come and go within the virtual
visual field in a way that they cannot do in the real world. The visual transitions (cuts, zooms, wipes,
pans, and fades) used in television production to convey information about content or changes of
scene do not correspond to visual transitions in the real world. Moreover, the television screen offers
no affordances other than watching. Viewers cannot act on or enter into the virtual world of television.
The mature and experienced viewer adapts to these constraints and conventions automatically and
comes to take them for granted. However, infants and toddlers cannot do this in advance of the mat-
uration of their perceptual and cognitive systems as well as substantial experience in the real world
and with the medium of television itself. For these very young viewers, the process of ‘‘learning about
learning” from television is a lengthy one.

Attention to television has its own developmental course

Once infants’ visual processes improve after about 3–6 months of age, they must still learn where,
when, and what to look at on the screen. Although infants of this age have some core knowledge of
object identities and object properties in the real world (e.g., that a ball will continue to roll in a con-
tinuous direction until it stops or is stopped) and are adept at audio–visual matching (see Kellman &
Arterberry, 1998), they do not appreciate or even appear to notice the conventions of television
whereby the laws of physics are routinely violated. This, with the fact that they fail to respond differ-
ently to canonically ordered versus disordered or randomly ordered sequences of video events, sug-
gests that they do not comprehend much of what they (see Richards, this issue). However, as many
parents note, even very young infants will look intently at video material – at the very least it gets
their attention (Courage & Setliff, this issue). This is because even neonates have good peripheral vi-
sion, their detection of movement is excellent, and their well-developed hearing enables them to at-
tend to sounds, music, and voices. Many of these stimulus features are routinely incorporated into
infant-directed video material and with the other formal features of television production (e.g., cuts,
fades, zooms), accounts for their orientation to the screen. Moreover, once infants begin to look at tele-
vision images, the basic process of attentional inertia will hold their attention to it, at least for a few
seconds and perhaps longer (see Richards, this issue).

Later in the first postnatal year, as infants begin to become mobile, verbal, and increasingly sym-
bolic, their attention to television will be driven less by the formal features of the video material
and more by the content, although this may be based primarily on its novelty or familiarity rather than
on understanding of the content. With experience, infants also learn to use the formal features of
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television to signal that particular content is available (Barr et al., 2008; Huston & Wright, 1983;
Valkenberg & Vroon, 2004) although recent research indicates that excessive use of these production
features can actually interfere with learning about the content in question (Barr, Wyss, & Somander,
2009). However, it is not until late in the second year of life that infants begin to comprehend the
meaning of what they are viewing. Richards and colleagues (see Richards, this issue) found that
although 18-month-olds were sensitive to linguistic distortions in video material (Teletubbies) and
preferred to view comprehensible (normal speech, ordered segments) over non-comprehensible
(backward speech, fragmented segments) material, 6- and 12-month-old infants looked equally long
at both types of content. Consistent with this, recent eye-tracking data recorded during television
viewing indicated that across late infancy and the preschool years scanning of television displays be-
comes less extensive and more focussed on the central characters in the material (Anderson & Hanson,
this issue; Kirkorian, Anderson, & Keen, 2008). As their comprehension of the content increases, tod-
dlers will spend more time looking at television and videos and their looks become extended (see
Richards, this issue). Estimates from the early 1980s (see Schmitt, Woolf, & Anderson, 2003) indicated
that 6-month-olds looked at television for 11% of the available time whereas 36-month-olds looked at
it for about 39% of the time available and 5-year-olds for about 60% of the available time. These
estimates of viewing time will likely increase for infants and toddlers as their exposure to videos that
target their level of comprehension become more readily available (see Barr et al., 2008).
Infants learn more readily from people that from television: the video deficit

For some time now, researchers have known that infants and toddlers do not learn (e.g., imitate
actions) as well from video material as they do from a live source that presents the same information
(e.g., Barr & Hayne, 1999; Hayne, Herbert, & Simcock, 2003; McCall, Parke, & Kavanaugh, 1977; Meltz-
off, 1988). This phenomenon has been termed the ‘‘video deficit” (Anderson & Pempek, 2005) and it
has been noted in older infants and toddlers and even some 3-year-olds on a variety of tasks such
as object retrieval, word learning, and language recognition (e.g., Kuhl et al., 2003; Schmitt & Ander-
son, 2002; Troseth & DeLoache, 1998; Troseth, Saylor, & Archer, 2006). Research indicates that a vari-
ety of perceptual, cognitive, and social immaturities make learning from video quite difficult for very
young children (see Barr, this issue; Troseth, this issue). One major difficulty they have is in transfer-
ring the information acquired from the two-dimensional (2D) video format to that of the correspond-
ing three-dimensional (3D) live source. This difficulty arises from the combined effects of
impoverished perceptual encoding of information from the 2D source (e.g., Barr, Muentener, Garcia,
Fujimoto, & Chavez, 2007; Carver, Meltzoff, & Johnson, 2006; Johnson, 1997), the difficulty that they
have in representing the duality of the relationship between a symbol and its referent (e.g., Troseth &
DeLoache, 1998), and from the additional information-processing burden inherent in trying to inter-
pret complex images from television (e.g., see Barr, this issue). In addition, there is evidence that tod-
dlers’ everyday experience with TV and video provides an expectation that as these media are not
interactive they are neither real nor directed to them personally and consequently are not a source
of useful information that can be applied in the real world (e.g., Cleveland & Striano, 2008; Troseth,
2003, this issue). Paradoxically, infants who are younger than about 12 months of age and who have
less experience with television (and fewer expectations about it), sometimes accept what they see on
video at face value and are less likely to show a video deficit (see Troseth, this issue). It is important to
note that infants’ and toddlers’ difficulty with symbolic representation is not limited to television, but
limits their interpretation of picture book images as well (see DeLoache, Pierroutsakos, & Troseth,
1996).

However, mitigating some of these factors and reducing the information processing requirements
of viewing video can result in improved video-learning performance, though this does not happen eas-
ily. For example, Barr et al. (2007) showed that 12- to 21-month-olds who were given extended expo-
sure to video modeling of action sequences increased their level of imitation to that of infants who had
observed a live model (see also, Stouse & Troseth, 2009). This is an important finding as infants and
toddlers usually watch television and video material repeatedly in their homes (Rideout et al.,
2003). Barr and Wyss (2008) showed that imitation from television was enhanced in 2-year-olds when
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appropriate verbal labels were provided either by the parent (live during co-viewing or on video) or as
a ‘‘voice over” on the video itself. Finally, Troseth et al. (2006) reported that 2-year-olds who were pro-
vided with contingent interaction with a model via closed-circuit video prior to a hiding task were
subsequently able to use that model’s video instructions to find a toy (also see Nielsen, Simcock, &
Jenkins, 2008).

However, many of these demonstrations of infant and toddler learning from video were based on
simple video scripts designed to teach infants something quite specific (e.g., imitation of a modeled
response) in a controlled setting. The strength of this research strategy has been that these careful
and methodological studies have revealed a great deal of information about the development of the
cognitive processes (e.g., encoding, representation, retrieval, transfer) that underlie infants’ ability
to interpret and ultimately to learn from video material. Although these processes set the necessary
conditions for learning, few studies have examined these directly in samples of commercially available
video material that infants and toddlers typically view at home. In one such study, Robb et al. (2009)
had parents show 12- and 15-month-olds a Baby Wordsworth video repeatedly at home and found
they were no better on tests of expressive or receptive communication of target words than infants
who did not view the video. In contrast, other research (e.g., van de Water, 2009) has shown that when
infants are provided with more extensive exposure to baby videos, they do acquire some of the new
words that are targeted for learning in the video (see Linebarger & Vaala, this issue).
Television and videos are not inherently harmful for infants and toddlers

Several concerns have been repeatedly expressed about the potential negative consequences of
viewing television and videos for infants and young children. Interestingly, some of the research on
this question has been driven by an implicit assumption that television will have a primarily negative
influence on infant and child development (see Anderson & Hanson, 2009, this issue; Linebarger &
Vaala, this issue; Wartella & Robb, 2008). Although the data are not all in, available research shows
that many of the concerns are without foundation but that for a number of others, cautions are war-
ranted. These issues are discussed next.
Television viewing is not a passive activity

Contrary to the concerns of those who saw television as an ‘‘idiot box” or ‘‘boob tube” that could
turn children into mindless ‘‘zombies” (Christakis & Zimmerman, 2006), infants and toddlers (like old-
er children) are surprisingly active in their viewing of video material (Anderson, 1998). They learn to
use the salient formal features of television programming to decide how to deploy their attention and
they look longer at material that is engaging or comprehensible to them compared to material that is
not. A related concern that has been raised regarding infants’ and toddlers’ viewing was that the fast
pace of television with its rapid change of scenes repeatedly elicits their orienting response and com-
pels them to stare fixedly at the screen. However, this concern is not consistent with current research
that shows that from as early as 6 months of age, infants are able to regulate their own attention pro-
cesses to some extent during periods of extended viewing. They sustain their attention across changes
in the formal features (e.g., pace, sound) of the material (especially when it is engaging or comprehen-
sible) and coincident heart-rate decelerations and resistance to distraction during extended looking
indicate that they process the material at some level (Richards & Anderson, 2004). Moreover, like older
children and adults, infants and toddlers frequently look away from video material as toys or other
competing stimuli attract their attention (Barr et al., 2008; Courage et al., 2010; Schmidt et al.,
2008). Research with older toddlers and preschoolers shows that when the video material is quasi-
interactive (e.g., Blues Clues; Dora the Explorer) and invites viewers to respond to questions or partic-
ipate in actions, they do so quite readily (see Anderson & Hanson, this issue).

Although viewing television may not make infants and toddlers mentally passive, it has been sug-
gested that the total amount of time they spend viewing could well interfere with time spent on other
more physically engaging activities as they get older (e.g., running, climbing, playing with peers).
However, in a recent survey van de Water, Bickham, and Lee (2006) found that this was not the case
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in the sample that they queried. Although amount of viewing time was associated with less creative
play in toddlers, it was not associated with less time spent in being read to or in less active play (see
also van de Water et al., 2005). Clearly, the relation between television viewing and other activities
does not follow a simple displacement hypothesis in which time spent viewing means less time spent
on other activities (see also Huston, Wright, Marquis, & Green, 1999). On the other hand, there is some
evidence that television viewing pattern in the early years establishes a routine that can become sta-
ble over time and places children who are heavy viewers at risk for becoming sedentary and over-
weight (e.g., Anderson et al., 2001; Certain & Kahn, 2002; Dennison, Erb, & Jenkins, 2002; Huston,
Wright, Rice, Kerkman, & St. Peters, 1990; Landhuis, Poulton, Welch, & Hancox, 2008). However, there
is also increasing evidence that many concerned parents are beginning to set household rules and
guidelines about the amount of television and other forms of screen time that their young children
are permitted (e.g., Rideout & Hamel, 2006) and this might be expected to reduce children’s depen-
dency on these as a form of entertainment.

Viewing television does not cause attention deficits or ‘‘re-wire” the infant brain

In what has become a widely cited study, Christakis et al. (2004) reported a significant positive cor-
relation between the amount of television that very young children viewed at 1- to 3-years of age and
attention problems at school age that were consistent with attention deficit-hyperactivity disorder
(ADHD). The authors noted several important cautions to this finding, namely that: (1) the data were
correlational and did not establish a causal link between television viewing and later attention prob-
lems, merely an association between the two, (2) their criteria for identifying a problem in attention
were more general than those used for a clinical diagnosis of ADHD, and (3) their measures of televi-
sion viewing and of problems in attention were based on parent report data that came from two fairly
old surveys that were not designed to assesses the relationship between those variables directly. Sur-
prisingly, the authors’ concluded, ‘‘we have added inattention to the previously studied deleterious
consequences of excessive television viewing” (p. 712) and recommended that parents take preventive
action by limiting young children’s exposure to television. The presumption of causality implicit in
these statements was uncritically accepted by a variety of media sources in which parents were
warned that viewing television in infancy could cause later problems in attention. However, in a recent
and more sophisticated re-analysis of the Christakis et al. (2004) data, Foster and Watkins (2010)
found that the correlation between amount of television viewing and symptoms of ADHD was signif-
icant only for children with the highest level of viewing (i.e., over 7 h/day) and that even that corre-
lation was reduced to non-significance when two additional variables not included by Christakis et al.
(maternal achievement; family income) were included in the analysis. This is consistent with the find-
ings from several other research groups that failed to find a meaningful correlation between television
viewing and later deficits in attention (Miller et al., 2007; Obel et al., 2004; Stevens & Muslow, 2006).

However, concern about a possible relation between television viewing and later attention prob-
lems were first raised in the 1970s following the appearance of fast-paced children’s television pro-
gramming such as Sesame Street and a correlated increase in reported attention problems (e.g.,
distractibility, hyperactivity) in school (Geist & Gibson, 2000; Healey, 1990; Singer, 1980). Although
this issue was not resolved, the focus has shifted to a number of viable alternative or supplementary
explanations for the correlation between television viewing and deficits in attention in older children.
These include the fact that children with ADHD may be actively encouraged to watch television at
home because it provides parents with some relief from the high level of care that these children re-
quire. In addition, children with ADHD are often unpopular with peers and may watch TV to fill their
leisure time. Further, the role that hereditary and neurobiological factors play in mediating the rela-
tionship between TV viewing and ADHD is being actively explored (Acevedo-Polakovich, Lorch, &
Milich, 2007; Anderson, 1998; Barkley, 2006; Miller et al., 2007; Posner, Rothbart, & Sheese, 2007).

Background television distracts infants and toddlers from the serious business of play

Recent surveys indicate that an increasing number of parents (currently about 40%) report that a
television is on in the home ‘‘mostly” or ‘‘always”, even when no one is watching it. This omnipresence
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of background television is potentially a source of distraction to infants and toddlers at play. The for-
mal features of television material are salient, often novel, and come to signal interesting content as
infants gain experience with the medium. Recent research has provided some support for this.
Schmidt et al. (2008) observed 12-, 24-, and 36-month-olds as they played with toys with and without
the presence of adult-content background television. They found that when the television was on, the
length of children’s play episodes and the amount of time they spent in focused attention to the toys
decreased. Consistent with this, Setliff, Murphy, and Courage (2008) reported that 6- and 12-month
old infants who were engaged in 20 min of toy play spent less time looking at the toys during the
10 min when the television was on compared to when it was off (see also, Courage et al., 2010). More-
over, infants shifted their gaze from the toys to the television about three times per minute, though
these looks were very brief with 46% being less than 2 s duration. They also reported that in the pres-
ence of background television, the mean length of infants’ episodes of focused attention and the length
of their peak looks while in focused attention decreased significantly. Together, these studies indicate
that the presence of background television not only distracted infants from play but also interrupted
and truncated their periods of focused attention to the toys. This could have important implications as
it is during periods of focused attention that those infants and toddlers process information about toys
and other objects in their environment and learn about their adaptive properties and functions (see
Ruff & Rothbart, 1996).

It is important to note that the direct effects of background television on learning cannot be deter-
mined from either of these studies. In fact, Ruff and colleagues (Ruff & Capozzoli, 2003; Ruff, Capozzoli,
& Saltarelli, 1996) found a preservation of focused attention during toy play in a standard experimen-
tal task in which infants were presented with an intermittent distractor. They suggested that under
some conditions young infants might rely on lower level processes, such as peripheral narrowing,
in order to resist distraction and maintain focus on a central target or activity. However, the presence
of background television provided a continuous source of constantly changing distracters that perhaps
provided infants with more interference than they could to tune in the situation (see also Kannass &
Colombo, 2008). Clearly, the question of whether and under what circumstances infants and children
can tune out distractors by intensifying focused attention through processes such as peripheral nar-
rowing is complex and likely varies with a host of factors such as age, task complexity, and motivation
(see Higgins & Turnure, 1984). Moreover, although infants’ brief looks to television were too short to
allow for much information processing, it may be that as with older children (Lorch, Anderson, & Le-
vin, 1979), infants engaged in an active viewing strategy that involved continuous awareness or mon-
itoring of the television that, rather than being random or superficial, constituted purposeful turns
toward the television. Although such monitoring would likely be particularly adaptive in today’s mul-
ti-media household, the age at which they could master such a strategy is unclear.
On throwing away the baby with the bathwater: television and videos are not all bad

The decision by the Walt Disney Company to provide a refund for their Baby Einstein series of videos
appears to be a red flag that those particular products are not of educational value. However, this does
not mean that parents should no longer provide them to their infants periodically. In fact, many par-
ents (23%) reported in a recent survey that one of the primary reasons they bought baby videos was
because they were engaging, relaxing, and entertaining for the infant. They also reported that when
the baby was occupied with the video, time was freed up that enabled them to attend to other children
and to other household activities, although the frequency with which parents reported using the video
as a ‘‘babysitter” in this way was actually quite low (Zimmerman et al., 2007a, 2007b). In any case, for
those parents who continue to let their infants and toddlers watch television and videos, the news is
not all bad.
Television and language learning

Beyond their entertainment value, Linebarger and Vaala (this issue) contend that properly con-
structed videos can provide an educational function for children, especially once they reach about
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18–24 months of age. Although there is evidence of a video deficit in language learning just as there is
with various other infant and toddler achievements (e.g., deferred imitation), language acquisition ap-
pears to be a ‘‘privileged” learning domain in human infants who are primed to adapt to and make use
of whatever supports the current environment provides. Linebarger and Vaala presented evidence that
when video materials are structured to include the supports for learning that are similar to those that
support word learning in the natural environment, television can be an effective forum for instruction.
These supports must include the provision of appropriate stimulus materials (e.g., new words; simple
and familiar story lines and structures) that are arranged to be consistent with the cognitive level of
the child (e.g., age-appropriate content; current vocabulary level) and that include facilitative contex-
tual supports (e.g., repetition, slow pace of speech, recasts, simple format; social cues and proto-inter-
actions). For example, infants and children who watched programs that incorporated explicit
prompting routines (e.g., Blues Clues; Dora the Explorer) had larger vocabularies and were more likely
to communicate during play compared to infants who did not watch these particular programs (Line-
barger & Walker, 2005). The explicit prompting routines that are incorporated into these programs not
only provide specific educational content, but induce greater attention to the target material and
potentially promote and support effective instruction (e.g., Cleveland & Striano, 2008; Krcmar, Grela,
& Lin, 2007; Troseth, 2003). Individual differences are also important in infants’ ability to benefit from
video-provided language. For example, there is evidence that toddlers who have larger vocabularies at
the outset will learn more from television than those with smaller vocabularies. Finally, television can
provide an alternative route to early language and literacy development for infants in impoverished
environments. Infants, toddlers, and preschoolers from low-income families who have television in
their bedrooms obtained language and literacy scores that were equivalent to those of their more
advantaged peers who had more books, educational toys, and higher quality interactions with their
parents (Linebarger & Vaala, this issue).

Parents are important

Parents can play a key role in mediating the effects of television on their infants and toddlers. When
they co-view baby videos or child-directed material with their infants and talk to the baby about the
content of the material, infants spend more time looking at the video. Greater attention to the video
along with age-appropriate content creates the conditions for successful learning, particularly if the
parents scaffold the interactions (e.g., Barr et al., 2008; Lemish & Rice, 1986). However, only about
50% of parents report co-viewing video material regularly with their infants so the reality of their
effectiveness in mediating learning from video is unclear. On the other hand, when the television con-
tent is adult-directed, parents interact less with their infants and they respond less quickly and less
enthusiastically to the child’s bids for attention when the television is on (Kirkorian, Pempek, Murpht,
Schmidt, & Anderson, 2009). Consistent with this, Barr, Lauricella, Zack, and Calvert (2010) reported
that infants’ and toddlers’ exposure to adult material during the second year of life was associated
with poorer executive functioning at preschool age, an association that was not significant when expo-
sure to television consisted of infant- or child-directed content.

Content matters

Anderson and Hanson (2009, this issue) contend that too much emphasis has been placed on how
much time infants and toddlers spend viewing television and not enough on what they watch. The
‘‘how much” question can lead to ambiguous and possibly misleading results as ‘‘television”, as the
sole independent variable becomes associated with a variety of (usually) negative outcomes that
are of particular interest to the investigators (e.g., Christakis et al., 2004). Unfortunately, when these
outcomes get the attention of non-experts and media sources, a causal relationship is often incorrectly
assumed and television viewing itself (regardless of content) becomes the putative source of the par-
ticular problem (or skill). Anderson and Hanson use the analogy that as with a well-balanced diet, it is
the balance or imbalance of television content (or nutrients) relative to a variety of other relevant vari-
ables that is ultimately responsible for the effects of television (or food) on healthy outcomes. In other
words, what young children watch on television is as important (or arguably more so) as how much
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television they watch. For example, in their Recontact Study, Anderson et al. (2001) reported that
whereas the total amount of time preschool children spent viewing television did not predict aca-
demic performance in high-school, viewing educational-informative television programs in those
early years predicted better high-school achievement as well as increased leisure-time book reading.
In contrast, viewing action-violent programs as preschoolers predicted lower grades in high-school for
girls and viewing general entertainment did not predict academic performance at all. This does not
imply that time spent viewing is unimportant (e.g., see Foster & Watkins, 2010). Rather, that the
amount of exposure time must be considered along with a host of other variables such as the content
of the material (e.g., educational; action), its form (e.g., interactive or non-interactive), the age and
cognitive developmental level of the viewer, individual differences (e.g., preference and motivation
for television viewing), and the viewing context itself (e.g., parent co-viewing) and whether the view-
ing time includes background and/or foreground television. Indeed, Zimmerman and Christakis (2007)
refined their conclusion that the amount of time spent viewing television was associated with atten-
tion deficits following the analysis of data from a survey in which they considered the type of content
that children viewed. They found that the relation between the amount of television viewed by chil-
dren less that 3 years of age and attention difficulties 5 years later was still significant when the con-
tent of the programs were categorized as violent or nonviolent entertainment, but when the content
was educational, it was not significant. The amount and type of television viewed by 4–5-year-olds
were unrelated to later attention.
Time to move on: a new context and some new tools for television research

Historically, ‘‘watching television” has been viewed as a one-dimensional phenomenon in which
the amount of time spent looking at it has been a primary measure that in turn has been related to
a variety of cognitive and social outcomes. In many of the early large-scale national surveys, the type
of material viewed was not considered to be important nor was a distinction between foreground and
background television ever made, leaving the precise meaning of ‘‘watching television” unclear (see
Anderson & Pempek, 2005). This simplistic approach to examining the role of television in the lives
of children was in part responsible for the inconsistencies and misunderstandings that exist in the ex-
tant literature. What has been made very clear by the contributors to this Special Issue is that piece-
meal analysis of ‘‘television viewing” in the absence of a theoretical framework is both inadequate and
misleading. Rather, television is not a unitary construct and must be conceptualized at multiple levels
of analysis.

Consistent with this approach, Linebarger and Vaala (this issue) proposed that the role of television
in the lives of infants and toddlers should be considered from an ecological or sociocultural perspec-
tive (e.g., Bronfenbrenner, 1979) in which their individual development cannot be separated from the
immediate social networks in which the they are embedded or from the larger historical and cultural
factors that act on this development. From this perspective, television viewing is seen in the broader
context in which the age and cognitive level of the viewer, the characteristics of the material, and the
viewing conditions all interact to contribute to a particular outcome (also see Anderson & Hanson, this
issue; Jordan, 2004; Wartella et al., this issue). Moreover, this approach fits with contemporary theo-
ries of cognitive development in which learning is considered to be bidirectional – the child’s cognitive
level enables him or her to act on information in the environment and to solve problems and these
adaptations in turn contribute to further cognitive growth and development.

Anderson and Hanson (2009) discuss some of the logistic difficulties in implementing such an ap-
proach in which many of the variables that have traditionally been controlled statistically must now
be considered explicitly. Some of these difficulties include collecting accurate data on what children
are actually viewing, how and when they view, with whom they are viewing, and on the integration
and interpretation of that information. They contend that the standard viewing diary, along with the
newer iterations of that classic instrument, are still among the tools of choice for this endeavor. How-
ever, recent advances in neuroscience technology have made a series of new tools available for study
in television viewing. These are not yet in widespread use, but will be particularly important as
researchers shift their attention to the effects of commercially available content in which control of
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that content is not possible. For example, eye tracking has now been adapted for use with young chil-
dren making it possible to monitor exactly where on the screen a child directs his or her attention dur-
ing viewing and how they react to the various formal features of television (see Anderson & Hanson,
2009, this issue). This will help clarify how the child actually uses, processes, reacts to, and under-
stands video materials. Similarly, the use of brain imaging techniques (structural and functional mag-
netic resonance imaging) has the potential to provide insights into the cognitive, perceptual, social,
and emotional processes involved in how young children process video material. For example, Ander-
son, Fite, Petrovich, and Hirsch (2006) used fMRI technology to create a functional map of the brain
areas that were activated when adults viewed comprehensible filmic montage compared to random
shot sequences. Results of the fMRI indicated that there were 17 distinct cortical areas that were acti-
vated when they watched comprehensible sequences but not when viewing the random shot se-
quences. Moreover, many of these cortical areas (including the prefrontal cortex) needed to
comprehend filmic montage undergo a prolonged period of development, suggesting that infants
and toddlers may be too neurologically immature to process and understand edited video sequences.
Similarly, Shimada and Hiraki (2006) examined how adults and 6- and 7-month-old infants processed
live and video images of actions using near-infrared spectroscopy (NIRS). They found that adults and
infants process live and video actions differently and that actions in the virtual world may not be per-
ceived in the same way as action in the real world. Research with these new tools has the potential to
answer many of the troubling questions about television viewing (e.g., the short term and long term
effects of viewing violence; multitasking).
Conclusions

In conclusion, the contributors to this Special Issue have made significant progress in understand-
ing the role that television plays in the world of our infants and toddlers. Many things can be stated
with confidence, but there is always a caveat. For example, very young infants do not absorb content
from television, but they are engaged by its formal features. As they approach the end of their second
year, they begin to understand the content of television if it matches their cognitive level and their
interest. However, they prefer to connect with humans and learn more effectively from them under
most circumstances. Background television distracts children during play but we do not yet know
how this affects their information processing during these tasks. Some evidence suggests that they
may develop coping strategies to minimize its effects when they need to focus on other activities,
an achievement that would be highly adaptive in their contemporary multi-media environments. Par-
ents can facilitate young children’s processing of information on television if the content is age-appro-
priate. However, it the television material is adult-directed, interaction between parent and child is
diminished. Viewing television does not cause ADHD, but when viewed excessively (over 7 h/day)
and when the content of viewing is inappropriate to the developmental level of the young child, cer-
tain negative outcomes have been associated with television viewing (e.g., poorer executive function-
ing). Finally, it is imperative that the content, the individual, and context of viewing are considered
conjointly in future research. With these new findings and research tools in hand, we are in a much
stronger position to understand the complex role that television plays in the lives of infants and tod-
dlers and to assess its effects on the development and the future of our children.
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