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Abstract

The present study examines whether exposure to television during infancy predicts attention to various media, 

executive functioning and spatial skills at age 4. Our sample consisted of 42 4-year-olds (19 boys, 23 girls). Our 

main attention measure was average looking time and the maximum length of the each child’s glance towards 

different types of media that they were shown at 4 year olds. Executive functioning was measured by the BRIEF-P 

and spatial skills using the WPPSI. At age 4 there was a positive correlation between looking time and 

comprehension but it was specific to two types of media.. Preschoolers who as infants had been highly exposed to 

overall television programming had poorer emotion regulation but better spatial skills at 4 years. Higher levels of 

infant-directed programming were also associated with higher maximum looking time to screen media at age 4.  Early 

exposure to television seems to disrupt some forms of attention but not others. We can infer from our data that in the 

future, children may attend to and learn more from screen media than books. Further analysis is needed to determine 

whether parent interaction and prior exposure to media could play an important mediating role in the relationship 

between attention and media comprehension.  

Effects of Early Media Exposure on School Readiness

Exposure to media during early childhood

The Kaiser Family Foundation recently conducted a nationwide phone survey.  They contacted 1000 homes 

in which at least one child was aged from 0 to 6 years of age.  The following statistics were reported, 99% of homes 

contained television sets, 50% have 3 or more televisions, and 73% have computers (Rideout, Vandewater, & 

Wartella, 2003).  One of the most surprising findings is that 36% of children have a television in their bedroom. 

Children from zero to six spend an average of 2 hours a day watching screen media (1:58), about the same time they 

spent playing outside (2:01) and three times as much time as they spend reading or being read to (39 min.) (Rideout 



et al., 2003). How much television is left on in the home has a significant relationship to the amount of time children 

spend watching it, and to the time they spend reading. Children in heavy television households (36%) are more likely 

to start watching television before they are one (42% vs 28%), to watch every day (77% vs 56%) and to watch for 

longer periods of time.  They are also less likely to read every day (59% to 68%). Thirty-four percent of 4- to 6-year-

old who come from heavy television viewing house holds can read compared to 56% of non-heavy television 

households (Rideout et al., 2003)(Rideout et al., 2003). These trends have led many researchers and parents to 

consider the effects of media exposure on their children’s cognitive development. 

The American Academy of Pediatrics (1999) recommended that parents should not expose children under the 

age of 2 to any type of screen media because in future years because it could hinder some aspects of their cognitive 

development.  Researchers affirm that educational television programs seem to have beneficial effects on children’s 

cognitive development if viewing occurs during preschool (Wright et al., 2001). 

Many researchers when studying exposure to television have not been able to distinguish foreground from 

background television, only asking about the total or overall amount of television watched per day in a household. 

The distinction between background and foreground television is very important (Anderson & Pempek, 2005).  

Foreground programming is defined as programming specifically designed for children.  Children have high levels 

of overt attention to foreground television. Conversely, background television is programming not created for 

children and its content it incomprehensible to children.  Children typically pay little or no overt attention to 

background television (Anderson & Pempek, 2005).

 It is important to distinguish these two factors because foreground television is mainly educational 

programming for children, that can have positive effects in children 2 years and older (Wright et al., 2001). On the 

other hand, background television can be distracting and interfering as the child tries to engage in other activities like 

playing with toys or with family members. Toy play is necessary and valuable activity for children because it helps 

them develop certain cognitive skills. In a study by Anderson, Evans, Frankenfield, Kirkorian, and Pempek (2005) 



they told parents to limit their interaction with their children so they could observe the child’s interaction with 

television and toy play. They found that background TV shortens time of play and the degree of attention to the 

ongoing play. Research suggests that when children are interrupted during play, the have difficulty returning to it and 

do so with less interest. There is also research that says that child play is increased with parental support. So 

sometimes if the television is on, parents may be paying more attention to it and will reduce interaction with the child, 

thus hindering the development of play (Anderson & Pempek, 2005).

Even if programming is foreground television infants may learn significantly less from a video demonstration 

than from a live demonstration; this has been called the video deficit effect(Anderson & Pempek, 2005; Barr & 

Hayne, 1999).  In the Barr and Hayne (1999) study, for example, an adult performed a series of actions with a novel 

stimulus, a puppet. Some of the infants saw a live demonstration and others saw a video demonstration. The adult in 

the demonstration performed the same action various times. Although 18-month-olds were able to imitate the target 

actions from television, infants younger than 18-months were not.  Furthermore 18-month-olds in the video 

condition performed significantly worse than the live group; that is a video deficit.  In a subsequent study the number 

of demonstrations to the target actions was doubled to examine whether repetition would increase 6-, 12-, 15-, and 

18-month-olds' ability to imitate from a video demonstration (Barr, Chavez, Fujimoto, Garcia, & Muentener, under 

review).  Although 6- and 12-month-olds were able to imitate from the video and live demonstrations after doubling 

their exposure to the puppet game, repeated exposure had less of an effect on the 15- and 18-month-olds behavior. 

Taken together these studies suggest that there may be a video deficit effect. That is, infants typically learn less from 

television than from a live demonstration.  

Developmental Changes in Attention and Looking Time

Anderson and Levin (1976) examined the videotapes of television viewing collected from 700 children for 1 

week and specifically examined changes in attention to television.  They reported that there is an increase in looking 

at television from 12 to 48 months. Then there is a behavior shift at 30 months. Before 30 months, children play in 



the room where the television is in, but do not really watch it. At 30 months, they sit facing the television. Although 

they play with toys, they glance at the television more frequently and with longer glances.  So the older these children 

get, the longer they look.  It is important to note, however, that this data was collected during the 1970s when infant-

directed programming was not being produced.

One of the effects of this longer look time is attentional inertia, where children become less distractible and 

look at the television for long spans of time, without looking away. When they finish watching TV, they remember 

the majority of the content they were watching (Richards & Anderson, 2004) Anderson showed an episode of 

Sesame Street to preschoolers and then tested their comprehension and found that comprehension increased with 

increased looking time, thus there is a relationship between attentional inertia and better comprehension (e.g. 

Anderson & Lorch, 1983). It can also be said that attention increases with comprehension. The youngest audiences 

pay more attention when the television has salient features, and the older children pay more attention to the content.

There are two possibilities of why infant attention is directed towards television: 1) Perceptually salient 

auditory features in  television , like sound effects, repetition and color; and  2) higher cognitive abilities- if they 

understand the material, they will attend to it more (e.g. Wright & Huston, 1983).  Although 6-month-olds can learn 

simple repetitive sequences from television (Barr et al., under review), Anderson and Pempek (2005) argue that 

programs directed to children younger than 2 years of age cannot be educational because children lack the cognitive 

abilities to be able to comprehend them.  

Potential implications of long-term exposure

Another factor of controversy of infant television exposure has been a study that links early television 

exposure to long-term attentional disorders.  One of the most typical attentional disorders that children develop at a 

later age is Attention Deficit Hyperactivity Disorder (ADHD). Research has shown that it has high heritability, but 



that environment may also be an important factor, thus television may be influencing its development. Christakis, 

Zimmerman, DiGiuseppe and McCarty (2004) argued that children might be particularly vulnerable to 

overstimulation from television during early childhood because the newborn brain develops rapidly throughout the 

first years of life and possesses a great level of neural plasticity. The types and degree of stimulation during this time 

period affect the number and the density of neural synapses. The hypothesized effects of overstimulation may only 

appear years afterward. These results have led researchers to speculate that television exposure may shorten 

children’s attention spans (Christakis et al., 2004). Koolstra, Van der Voort and Van der Kemp (1997) found that 

television viewing reduces reading time in later ages and self-reported levels of concentration (as cited in Christakis 

et al., 2004).

Christakis and colleagues (2004) tested the hypothesis that early television exposure (at ages 1 and 3) is 

associated with attentional problems at age 7. The sample was derived from the National Longitudinal Survey of 

youth. When the children were aged 1 and 3 years parents were asked to report that number of hours that their child 

watched television on weekdays and weekends. When the children were age 7 parents were asked to complete a 5-

item hyperactivity subscale of Behavioral Problems Index (BPI).  They coded attentional problems as either present 

or absent, using 120 as a cutting point on the same-gender as well as combined-gender standardized BPI subscale. 

Children with scores of more or equal to 1.2 standard deviations above the mean were classified as having attentional 

problems (Christakis et al., 2004).The studies main predictor for attentional problems was the number of hours per 

day the children watched television. They found that one year olds (n =1278) watched 2.2 hours of television per day 

and three year olds (n = 1345) watched 3.6 hours per day. The researchers found that early exposure to television 

was associated with subsequent attentional problems. The finding was present even after controlling for a diverse 

and large number of potential confounding factors including gender, race/ethnicity, age of the child, gestational age at 

birth, maternal use of illegal substances during gestation, measures of cognitive stimulation and emotional support at 

home, material’s self esteem, maternal depression, and presence of 2 parents in the household. They calculated that a 



1 standard deviation increase in the number of hours of  television watched per day at age one was associated with a 

28% increase in parents reporting attentional problems at age 7 (Christakis et al., 2004). 

Current study

The Christakis et al. (2004) study has many limitations, but a primary drawback is that the content of the 

programming infants were exposed to was not considered. As mentioned before, the content can be either age 

appropriate or not, and contain certain features that will hinder or even potentially benefit a child’s development. In 

our study we directly recorded the content of the programming that infants were exposed to. 

The present study is a subset of a larger follow-up study that seeks to compare exposure to television during 

infancy with later looking patterns during. We have also collected from the 4-year-old preschoolers 1) executive 

functioning measure as indexed by the BRIEF-R parent report measure, and 2) spatial skills measure as indexed by 

the block design subscale of the Wechsler Preschool and Primary Scale of Intelligence Measure. We will focus on 

infant exposure and looking time measures, and how they relate to comprehension, sequencing, infant exposure, 

spatial skills and executive functioning. Based on past research, higher percent looking time and longer glances at age 

4. In addition, I hypothesize that executive functioning might be interrupted by higher levels of television exposure 

during infancy, and that spatial skills might be enhanced.  

Methods

Participants

Our sample consisted of 42 4-year-olds (19 boys, 23 girls) who were recruited from public birth 

announcements, commercial mailing lists, and by word of mouth.  Children ranged from 4 years and 4 years and 6 

months (M = 4 years 2 months, SD = 2 months) on the first day of the study.  Participants were Asian (n = 3), 

Caucasian (n = 32), Latino (n = 1), mixed race (n = 5), and other (n = 1).  Their parents’ educational attainment 

ranged from 16 to 18 years (M  =16.28, SD = 0.83) and, as reported by 92% of the sample, their ranks of 

socioeconomic status (Nakao & Treas, 1992) ranged from 29.39 to 93.74 (M = 79.56, SD = 11.59).  



Design

Infant television exposure and looking patterns (12-18 months) during exposure to infant-directed programming 

were compared with preschool looking patterns, executive functioning and spatial skills measures. Our main 

predictor for attention was the average looking time and length of the each child’s glance towards different types of 

media that they were shown as infants and as 4 year olds. 

Materials 

Table 1.  The media type and specific media used.  
Media type Specific Media
Books “Click-Clack Moo”

“Bear Shadow”
Videos Episode of Nickelodeon show “Dora the Explorer”

Episode of PBS television show “Sagwa” 
Computer story books Elmo” online book “Elmo goes to the doctor”

A Nickelodeon online book called “Little Penguin” 

Table 2: Cognitive Assessments, testable age range, reliability of measure and brief description of measure used 
at preschool. 

Measure Primary content
Wechsler Preschool and Primary Scale of Intelligence-
Revised (WPPSI-R). Block Design,

The Wechsler Preschool and Primary Scale of 
Intelligence Measure (WPPSI-R) included a number of 
subtests, one of which were in the current study: block 
design. During block design subtest the experimenter 
demonstrated how to make a particular shape with blocks 
or shows a picture with a design and participant copied 
the design. The experimenter placed blocks in front of 
the child and says “Let’s play with blocks. Watch me.” 
After this, the experimenter placed the remaining blocks 
in front of the child, pointed and said “Now you make it.  
Work as fast as you can and tell me when you are done.  
Go ahead,” and then counted the time. The test was 
appropriate for administration to 2-6 to 7-3 years, 
divided into two age bands, 2:6-3:11 years and 4:0-7:3 
years.  Internal consistency ranged from .85-.95.

Behavior Rating Inventory of Executive Functioning—
Preschool Version (BRIEF-P)

BRIEF-P 63-item multiple-choice parent report measure 
regarding child behavior over the last 6 months.  Parents 
recorded whether their 4-year-olds exhibited behaviors 
never, seldom or often. Internal consistency of the 
measure ranges from .80-.97 and convergent validity on 
the ADHD Preschool Rating Scale ranges from .49-.90.

Procedure  



Each preschooler participated in 4 sessions.  The order of the sessions was counterbalanced across 

participants. Each session took place within 4 months of the preschoolers 4th birthday and sessions were spread out 

across up to four weeks; each session took from 1 to 1.5 hours. During each session, two experimenters visited the 

home and showed the child different media, followed by a specific standardized test (see Tables 1 and 2). If there 

was more than one media shown to the child or included one more standardized test, the order between media and 

standardized tests was alternated. The first experimenter was in charge of administrating the test and the second 

experimenter kept time and scored each test. Every attempt was made to keep the first experimenter constant through 

all the sessions so the child could learn to feel comfortable around him or her.

A video camera was used to film the child and his/her parent (or main caregiver) when any type of media was 

presented, as well as a tape-recorder. During each session, whom ever was in the household was encouraged to act 

normally (typically one or both parents). For example, the child was encouraged to play with toys and talk with 

parent as they typically would during television viewing.  Caregivers were asked to remain in the room while the 

television show was playing on either the family VCR or DVD player.  The online books were presented on a laptop 

and parents and child either sat side-by-side at a table, or on the floor in front of the laptop.  The books were read to 

the children with the parent sitting next to the child or on some occasions with the preschooler sitting on the parents’ 

lap. 

The first experimenter administered the test, while the second experimenter timed and scored the test. Unlike 

the different media types, standardized tests were not videotaped, instead, data was collected during the session. The 

caregiver was encouraged to stay near the child without interrupting the child. In cases where the child had great 

difficulty performing in a test, the caregiver could stop the test or offer help. Data collected after that time was not 

included in the standardized score. 

Results

Coding section 



Looking time coding. A computerized timer was used to code for five variables: looking, vocalizing, smiling 

and pointing for each of the videos for each media type (see Table 1). Each time the child performed any of these 

actions, a coder pressed the corresponding keys on the keyboard, and the timer counted when the variable occurred 

and the amount of time it took place.  From there, percent attention and looking time was calculated.  The looking 

time was coded for infants and 4-year-olds using an identical system.  Percent attention was defined as the amount of 

time the child was looking at the screen and maximum looking time was the longest glance that occurred in that time. 

Block design. In WPPSI- Block Design (see appendix A), gaps or misalignments of the block of less than or 

equal to ¼ inch were not penalized (1/4 length of block).  Any pronounced block rotation of 30 degrees or more 

were considered an error.  Two corrections for rotation can be made during subtest administration by saying, “See, it 

goes this way.” There were 20 items in the test; Items 1 through 6 if constructed correctly, received 2 points in trial 1, 

1 point if correct on trial 2, 0 points if unable to constructed. Items 7 through 20 if constructed correctly received 2 

points and 0 points if unable to construct. After 3 consecutive scores of 0, the test was discontinued. The WPPSI-R 

block design was coded and transformed into a scaled score ranging from 1-20, and 10 was age-normed at the 50th 

percentile. 

BRIEF-P Coding. The BRIEF-P was coded and yielded 5 types of executive functioning: 1) Inhibit- lack of 

inhibitory control can affect personal safety and be intrusive/disruptive to group activities; 2) Shift- lack of this can 

affect problem solving; 3) Emotional Control- Children who have problems in this area have exaggerated emotional 

responses to minor events; 4) Working Memory- lack of it can cause inability to complete multistep tasks or 

sequences; 5) Plan/Organize- not being able to find a different way to achieve a goal or feeling overwhelmed by 

large amounts of information are some of the problems that a child may present.  The scale has been extensively 

normed so that percentile ranks can be calculated for age and gender.  Higher percentile scores indicate poorer levels 

of executive functioning in each of the 5 domains.  Each child’s score was analyzed using percentile ranks.

Descriptive statistics



Infant descriptive statistics

Total household exposure to television during infancy was measured (n = 36, M  =1.71, SD = 1.54).This 

exposure was divided into the amount of background TV, or adult programming that the child was exposed to (n = 

37, M  =0.63, SD = 0.88), as well as the amount of foreground programming or child-directed programming (n = 37, 

M  =0.63, SD = 0.75). 

Preschoolers

Table 3 shows the mean and standard deviations for comprehension and sequencing scores, percent looking, 

and maximum glance as a function of media type. The mean media comprehension and sequencing scores were close 

to one another. There was one score of 0 in a Dora sequencing score, which meant that the child refused to complete 

the sequence play potentially acting as an outlier for Dora’s mean sequencing score. 
Table 3. Mean comprehension, sequencing, looking and maximum looking time by media type at 4 years of age 

N Mean Std. Deviation
Comprehension scores
CCM 40 8.2 1.8
Bear Shadow 40 7.8 2.1
Penguin 41 9.4 2.0
Elmo 40 7.1 2.0
Dora 39 9.2 1.9
Sagwa 40 7.4 1.8
Sequencing scores
Click Clack Moo 40 6.2 2.3
Bear Shadow 39 6.8 2.2
Penguin 39 7.8 2.3
Elmo 40 6.9 2.7
Sagwa 39 6.3 2.5
Dora 39 7.1 2.2
Percent Attention
Click Clack Moo 19 87.3 20.1
Bear Shadow 15 95.2 4.8
Penguin 14 98.3 1.6
Elmo 18 96.3 5.9
Sagwa 14 95.3 4.0
Dora 19 91.2 8.0
Maximum Looking time
Click Clack Moo 19 122.9 81.9
Bear Shadow 15 155.1 63.3
Penguin 14 232.1 60.1
Elmo 18 480.1 265.2
Sagwa 14 360.2 215.9
Dora 19 388.7 317.5
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The percent looking scores varied widely; Click Clack Moo had the lowest minimum percent looking, 

followed by Little Penguin, Dora, Elmo, Bear Shadow and Sagwa. There seemed to be no specific reason for the 

19.80 minimum percent looking in Click Clack Moo. The maximum looking time score varied greatly across media 

types.  The lowest maximum looking time was 10.30s for Little Penguin, followed by Click Clack Moo, Dora, 

Sagwa, Bear Shadow, and Elmo. Like the percent looking case, there seemed to be no distinct pattern. 

Table 4: Standardized assessment measures scores for 4-year-old sample
 

Standardized Assessment 
Measures Mean Std. Deviation N

WPPSI block design 
scaled score 8.68 4.98 38
BRIEF-P Inhibit Scale 42.59 27.63 37
BRIEF-P Shift Scale 46.89 32.71 37
BRIEF-P Emotional 
Control Scale 53.70 31.80 37
BRIEF-P Working 
memory Scale 50.08 28.32 37
BRIEF-P Plan/organize 
Scale 44.70 29.78 37

There was great variability in the means and standard deviations of the BRIEF-P and the WPPSI – Block 

Design. What was important to note was that the sample represented a typical sample of children. They were similar 

to that in the norming sample because the mean percentile ranks fell around the 50th percentile, but their was still 

variability. 
Inferential statistics 

The first step was to conduct zero order correlations between measures to find out which parameters were 

related to one another. The correlations were divided into two sections: Section 1. The relationship between 



preschool percent looking time and maximum looking time to sequencing or comprehension scores; and Section 2. 

The relationship between infant television exposure and preschool looking patterns, executive functioning and spatial 

skills.

Section 1: The relationship between preschool percent looking time and maximum time to sequencing or 

comprehension scores 

We analyzed whether comprehension measures were related to one another across media type.  We also 

compared whether percent looking measures were related to one another across media type. While comprehension 

scores were related to one another, percent looking time scores were not (see table 5 and 6). 
Table 5:  Correlations as a function of Comprehension score for each media. 

CCM BS Sagwa Dora Penguin
CCM -
BS .662** (41) -
Sagwa .430** (40) .482** (41) -
Dora .581** (40) .500** (40) .478** (40) -
Penguin .550 (41)** .611** (41) .426** (41) .587** (40) -
Elmo .521** (40) .510** (40) .384* (40) .527** (40) .371* (40)

* = .05, ** = .01. CCM = Click Clack Moo, BS= Bear Shadow.

From this data we inferred that we have a stable way of asking questions that did not vary systematically 

across media type. The higher a child’s comprehension score was on one media type, the higher it was on all other 

media types. 

Table 6: Correlations as a function of percent looking time for each media

CCM BS Sagwa Dora Penguin
CCM -
BS -.045 (10) -
Sagwa -.044 (11) .502 (11) -
Dora -.031 (14) .284 (11) .225 (10) -
Penguin .033 (11) .233 (8) .035 (10) .063 (11) -
Elmo .218 (16) .648* (10) .632* (10) .329 (12) .754* (9)

= .05, ** = .01. CCM = Click Clack Moo, BS= Bear Shadow.



Three screen or electronic media, Penguin, Elmo, and Sagwa, were related to each other. If the child looked 

longer at Elmo he/she was more likely to look longer at Penguin or Sagwa. On the other hand, looking times for the 

books and Dora were not related to one another.  It was important to note, that the n (sample) was small because data 

coding was incomplete.   In particular, a participant had a percent looking score of 20% on Click Clack Moo, which 

given the small n influenced the outcome of the correlations. 

We next examined if looking time was related to comprehension as a function of media type.
Table 7: Correlation of Percent looking time to comprehension

Percent  Attention
Comprehensi
on

CCM BS Sagwa Dora Penguin Elmo

CCM .074 (20) .604*(16) .605* (15)
BS .396 (20) .521* (16) .546*(15)
Sagwa .546* (15) .767**(15) -.270 (20)
Dora -.022 (20) .612* (15) -.065 (19)
Penguin .559* (16) .904**(15) -.113 (14) .214 (18)
Elmo .405 (15) -.050(14) -.420 (13) .238 (18)

= .05, ** = .01. CCM = Click Clack Moo, BS= Bear Shadow.

There was a relationship between looking time and comprehension, but only within the same media type.  

There was a positive correlation between percent attention and subsequent comprehension to Bear Shadow and 

Sagwa. It was difficult to comprehend because both are different media types (one a book, the other a video) thus we 

cannot say that perhaps children look more towards a certain media type. Another reason for their relationship could 

be that both Bear Shadow (BS) and Sagwa were less interactive than the other medias, hence they were more harder 

to understand and more looking time was needed. 

We were also interested in the relationship between sequencing scores, a measure of visual processing, and 

comprehension scores, a measure of verbal processing.  There were no relationships between these two measures, 

which could mean they are measuring different domains. 

We also wanted to know if there was a relationship between sequencing score and percent attention, as well 

as sequencing score to maximum looking.  There were no relationships between either percent looking or maximum 



looking to a particular media type and subsequent sequencing score on that media. 

Next we addressed whether percent looking time and maximum looking time were related to one another. 
Table 8: Correlation of percent looking time and maximum looking time

Attention
Max 
Looking

CCM BS Sagwa Dora Penguin Elmo

CCM .497*(21)
BS .236 (17)
Sagwa .110 (15)
Dora .477* (20)
Penguin .125 (14)
Elmo .281 (19)

*= .05, ** = .01. CCM = Click Clack Moo, BS= Bear Shadow.

The more children looked at a program, the longer their looking spans. In the above data we can see that it 

was specific to each media, for example, if they looked a lot in Click Clack Moo, they had longer glances when they 

were only watching Click Clack Moo. Possibly, percent looking was a different measure than maximum looking 

time. Three reasons why this was the case was that some children had long glances at a certain media as well as a 

high percent looking time; some children had long glances to a specific scene because of its salient features but had 

low overall percent looking time; and finally, others had short looking glances to multiple scenes, especially if they 

were interacting with toys, parents or other people in general, but they had overall high percent attention. The other 

less interesting possibility was that our sample size was too small so we could not infer anything else for now.

Section 2: The relationship between infant television exposure and preschool looking, executive functioning and 

spatial skills

We examined whether infant exposure to television was related to looking time, comprehension or 

sequencing at preschool.  There was, however, no relationship between infant television exposure and subsequent 

looking time to any media form at preschool. Then we examined whether infant exposure to television was related to 

maximum looking time at preschool.  The more an infant was exposed to screen media with child-directed 



programming, the longer he/she looked at the screen at a later age. Note that in Sagwa we saw a trend towards a 

positive correlation, but the only screen media that was not related was Penguin. One of the reasons for this was that 

Penguin was the least complicated and easy to remember, consequently children do not need to look for a long time 

to be able to comprehend it. There was no relationship, however, to total household TV or adult programming.   
Table 9: Total number of hours infant exposed to infant programming compared to maximum looking time in 4 
year olds

# hours of Infant programs
Max Looking CCM -.264 (17)

BS -.299 (12)
Sagwa .584 (12)
Dora .658** (16)
Penguin -.284 (12)
Elmo .609* (14)

*= .05, ** = .01. CCM = Click Clack Moo, BS= Bear Shadow

Infant exposure and executive functioning and spatial skills

Next we examined whether there was any relationship between infant exposure to television and subsequent 

executive functioning or spatial skills. Parents reported poorer emotion regulation in their preschoolers, if the child 

had had higher exposure to television as an infant, regardless of whether it is overall TV exposure (r (28) = -.460, p 

< .05), adult programming (r (31)=-. 359, p < .05) or infant programming (r (31)= -.351, p < .05). This led us to 

think that any type of TV that was watched by an infant, even if it was produced for their age range, was causing 

negative emotional consequences.

Another finding was that infant exposure to overall household television increased WPPSI block design 

performance, r (33) = .357, p < .05. Consequently overall television exposure had positive consequences for the 

preschoolers in the realm of spatial skills. In the future it would be interesting to see why television hinders 

emotional development but help spatial skills. 

General Discussion

One the most important findings of this study is the positive correlation between percent looking and media 



comprehension. Anderson’s study supports these results, where children that watched a television program 

demonstrated attentional inertia and were later tested for comprehension of the program; the children who looked 

longer comprehended the material better (Anderson & Lorch, 1983; Richards & Anderson, 2004) . The only 

difference is that this correlation only occurred in children who watched Bear Shadow and Sagwa. When we ask 

ourselves why only those two types of media were consistent with one another, prior exposure to the specific media 

and parent-child interaction play an important role. Since Bear Shadow and Sagwa are not so popular among 

children, most probably they had never been exposed to it; hence it was difficult for them to comprehend the content.  

In addition, because of the difficult terminology and concepts found in both stories, the parents had to explain more 

to the child, so conceivably they looked longer because the parent was present, and they comprehended better 

because the parent explained; or perhaps the parents did not interact with the child at all, which would supported by 

the procedure in Anderson’s study, where parents were not permitted to interact with children. Although there was 

not parent-child interaction, the children comprehended the story. 

Another of our findings was the correlations as a function of comprehension score and the correlations as a 

function of percent looking time for each media. Comprehension scores for all medias are related to each other, thus 

if a child had a high comprehension score on one media, he/she did well on the others.  Percent looking time for 

Penguin, Elmo and Sagwa, all electronic media, were also related to each other. This means that there is a strong 

relationship that can be generalized to all screen media. 

One essential finding that contradicts my hypothesis is that there appears to be no relationship between 

comprehension and sequencing scores. This is concerning because you would think if a child understands the 

material better, they would have a higher sequencing score. But maybe what is happening is that there is a significant 

difference between visual and verbal processing.  Just recently, Zimmerman & Christakis (2005)published a study 

where parents were asked to fill a survey with the amount of television their children watched on a typical weekday 

and weekend, when they were 1, 3, 5 and 6 years old. Their results showed that there were negatives correlations 



between television viewing before age 3 and adverse cognitive outcome at ages 6 and 7 years.  By contrast, this 

analysis suggests that television viewing at ages 3 to 5 has a more beneficial effect, at least in reading recognition and 

short term memory (visual processing).  But there are no benefits for mathematics or reading comprehension (verbal 

processing).  It seems to be that these children’s visual and verbal processing are separate from one another, 

therefore supporting our results. 

Infant television exposure, as it relates to other measures, is the second area of chief findings. The positive 

and negative correlations between total number of hours infants are exposed to infant programming compared to 

maximum looking time were of key interest.  The more a child was exposed to screen media with infant 

programming, the longer he/she looked at the screen at a later age. This supports Anderson and Levin’s (1976) 

hypothesis that the older children get, the longer they look at screen media. What is interesting is that this increase in 

maximum looking only happens when the infant was exposed to child-directed programming, but not when he/she 

was exposed to adult programming or overall household television.  If we had a larger sample, it would be 

interesting to see if looking time to books would be positively or negatively correlated with infant- directed 

programming. If we look at the current data, there seems to be a negative trend between infant-directed programming 

and books, but it is not significant yet. If they were positively correlated we could infer that these children are 

looking more at books, thus comprehending more, but if they were negatively correlated, perhaps they would be 

looking and understanding less. It is important to note that in the current study, we do not know if they were exposed 

to small amounts of books or none at all. It seems unlikely that this would be the case because the parents in our 

sample demographics have a mean of 16.28 years of educational attainment, consequently it is a very educated group.  

A recent study by (Vandewater, Bickham, & Lee, 2006) claims that there is no significant correlation between time 

spent watching television and time that the child spent reading or being read to, thus it would make no sense that the 

children in the current study looked less at books.

Subsequently, another important finding was that early experiences affect children at a later age.  



Preschoolers had poorer emotional regulation if they had been exposed to more television as an infant, regardless if 

they were exposed to infant or adult programming. There is no difference between the consequences on both types, 

thus any of the two has negative consequences. Vandewater et. al.(2006) found that there was a negative correlation 

between time spent watching television and time spent with family members, as well as time spent in creative play.  

Lack of creative play could also be the mediating factor since creative play often involves emotional talk.  Lack of 

parent-child interaction in itself can bring negative consequences for a child’s emotional development; parents 

provide emotional support for young a child that in turn assists in the development of empathy, self regulation and 

pro-socials behavior (Zimmerman, Glew, Christakis, & Katon, 2005).  Zimmerman et al (2005) concluded that early 

parental emotional support, early cognitive stimulation, and early exposure to television where independently related 

to subsequent bullying. 

Stevens and Mulsow (2006) demonstrated in their study that there is no relationship between early television 

exposure and later symptoms of ADHD. Our study resembles that of Stevens and Mulsow (2006) in many ways; 

we found that many different types of attention that were not affected by early television exposure, for example 

working memory and plan/organize ability. It differed from our current study because they had a diverse socio-

economic sample that they controlled so it would not influence their results. On the other hand, we have a fairly 

constant and high SES sample that could lead us to have inaccurate results. Stevens and Mulsow (2006) claim that as 

socioeconomic increases, symptoms of ADHD decline, thus our sample was going to show few problems. 

Early exposure to television may also have beneficial effects as well. When an infant is exposed to overall 

television programming, the preschooler will have a higher WPPSI block design score, which means they will have 

better spatial skills than children who were not exposed to television.  This trend could be do to the visual superiority 

effect, where the visual modality of television is more salient and memorable for young children than is the auditory 

component, who’s purpose is to supplement the processing of visual images (Rolandelli, 1989). Rolandelli (1989)

argues that auditory modality plays an integral role in the young child’s viewing experience, not only by signaling 



when it is important to look, but by conveying important information through language. Thus we can argue that 

having spatial skills it not enough; there are other components, like language, that are necessary.

There are, however, several limitations in the current study.  One limitation is that we decided to use average 

comprehension and sequencing scores to get our results instead of Z- scores, which would have standardized 

responding across media type.  A larger sample size would have also been useful in getting more accurate 

correlations from our data and would reduce the effect of potential outliers such as the participant who looked at 

Click Clack Moo 20% of the time. Although we have collected the data, we have yet to consider the effect that 

factors like childcare, social economic index, language variables, and the caregiver who was present during the study 

at both phases had on our data. 

Future directions

Another part of the project is examining whether parent-child interactions are influencing the current study’s 

attention patterns. Perhaps if parent-child interaction was high, then the parents would be explaining the content of 

the media in a better way to the children so they would comprehend better but not necessarily look a lot at the screen 

or book. We are also fortunate that for this sample, we have recorded both looking time and parent-infant interactions 

when infants were 1 year old while viewing  Baby Mozart of the Baby Einstein collection or Kids Favorite 2, an 

Elmo Sing-along from Sesame Street. The infant data showed that infants attended more to the video if they had 

previous exposure, for both the Baby Mozart and the Kids Favorite Sing-along, than if it was their first time viewing 

it. In addition, they paid more attention to the familiar characters and songs as opposed to the animated segments that 

they could not relate to.  Further analysis comparing the infant looking time and parent-infant and parent-child 

interaction styles will be done to figure out if the children who are looking longer actually comprehend the material, 

or is visual superiority taking over, and these children do not really understand the content of these programs.  

Percent looking at 4 years could also be related to prior exposure to media. Crawly, Anderson, Walder, 

Williams and Santomiro (1999)showed that with increasing exposure to Blues Clues (TV program) 3 to 5 year old 



children attention remained high, but comprehension increased. Thus it is possible that no relationship between 

percent looking and comprehension. Further analyses are needed to examine this factor.  

Conclusions and implications

The dilemma is that a parent must decide if he/she wants to expose his/her child to great amounts of TV so 

he/she can have good spatial skills or would he/she prefer that the child to have better emotional control. We can infer 

from our current data that children are potentially going to look and learn more from a screen rather than a book.  

This will change the child’s learning environment, influencing various cognitive abilities. 

This is also related to the Christakis’ study (2004) that claims that exposure to television at an early age 

affects the number and the density of neural synapses in the brain of the child at a later age, but as we can see from 

the above paragraph, perhaps it only related to the part of the brain that regulates emotions.  More research is needed 

to understand the potential neural correlates. 

References

American Academy of Pediatrics, C. o. P. E. (1999). Media Education. Pediatrics, 104(2), 341-343.

Anderson, D. R., & Levin, S. R. (1976). Young children's attention to "Sesame Street." Child Development, 47, 

806-811.

Anderson, D. R., & Lorch, E. P. (1983). Looking at television: Action or reaction? In J. Bryant & D. R. Anderson 

(Eds.), Children's understsanding of television: Research on attention and comprehension (pp. 1-33). New 

York: Academic Press.

Anderson, D. R., & Pempek, T. (2005). Television and very young children. American Behavioral Scientist, 48, 

505-522.

Barr, R., Chavez, V., Fujimoto, M., Garcia, A., & Muentener, P. (under revision). The effect of repetition on 

imitation from television during infancy. Developmental Science.

Barr, R., & Hayne, H. (1999). Developmental changes in imitation from television during infancy. Child 



Development, 70(5), 1067-1081.

Christakis, D. A., Zimmerman, F. J., DiGiuseppe, D. L., & McCarty, C. A. (2004). Early television exposure and 

subsequent attentional problems in children. Pediatrics, 113, 708-713.

Crawley, A. M., Anderson, D. R., Wilder, A., Williams, M., & Santomero, A. (1999). Effects of repeated exposures 

to a single episode of the television program Blue's Clues on the viewing behaviors and comprehension of 

preschool children. Journal of Educational Psychology, 91, 630-637.

Koolstra, C. M., & van-der-Voort, T. H. (1997). Television's impact on children's reading comprehension and 

decoding skills: A 3-year panel study. Reading Research Quarterly, 32(2), 128-152.

Nakao, K., & Treas, J. (1992). The 1989 Socioeconomic Index of Occupations:  Construction from the 1989 

Occupational Prestige Scores (No. 74). Chicago, IL: NORC.

Richards, J. E., & Anderson, D. R. (2004). Attentional Inertia in Children's Extended Looking at Television. 

Advances in child development and behavior, 32, 163-212.

Rideout, V. J., Vandewater, E. A., & Wartella, E. A. (2003). Zero to six: Electronic media in the lives of infants, 

toddlers and preschoolers: The Henry J. Kaiser Family Foundation.

Rolandelli, D. (1989). Children and television: The visual superiority effect reconsidered. (Journal; Peer Reviewed 

Journal).

Stevens, T., & Mulsow, M. (2006). There is No Meaningful Relationship Between Television Exposure and 

Symptoms of Attention-Deficit/ Hyperactivity Disorder. Pediatrics, 117, 665-672.

Vandewater, E., Bickham, D. S., & Lee, J. (2006). Time Well Spent? Relating Television Use to Children's Free-

Time Activities. Pediatrics, 117, 181-191.

Wright, J. C., & Huston, A. C. (1983). A matter of form: Potential of television for young viewers. American 

Psychologist, 38, 835-843.

Wright, J. C., Huston, A. C., Murphy, K. C., St. Peters, M., Piñon, M., Scantlin, R., et al. (2001). The relations of 



early television viewing to school readiness and vocabulary of children from low-income families: The Early 

Window Project. Child Development, 72, 1347-1366.

Zimmerman, F. J., & Christakis, D. A. (2005). Children's Television Viewing and Cognitive Outcomes. Pediatrics, 

159, 619-625.

Zimmerman, F. J., Glew, G. M., Christakis, D. A., & Katon, W. (2005). Early Cognitive Stimulation, Emotional 

Support, and Television Watching as Predictors of Subsequent Bullying Among Grade-School Children. 

Pediatrics, 159, 384-388.

Acknowledgements

I need to thank the Family Stuart Family Foundation for funding this project, as well as the Georgetown 

University Graduate School Pilot Grant and Georgetown University Research Opportunities Program. 

In addition, I thank Beverly Elizabeth Zack, Alexis Lauricella, Kimberly Phu Nguyen for scheduling and going on 

the preschooler visits; Alex Fumelli and Kelley Bolar for helping with coding the participants; and the rest of the 

Georgetown Early Learning Project team for their ongoing support.

Appendix A: Wechsler Preschool and Primary Scale of Intelligence Measure
Block Design
Discontinue after 3 consecutive scores of 0.  Reverse if child misses Item 6 or 7.
Item 6:

“Let’s play with blocks.”
“Watch me.” (Explain as you go.)
“Now you make it. Work as fast as you can and tell me when you are done. Go 

ahead.”
If incorrect: Trial 2 
“Watch me again.”
“Now you make it…”

Item 7: Item 8: Item 9: Item 10:



Part B: “See these blocks? Some sides are all red (show), some are all white (show), and some (show) are red 
(show) and white (show).”

<-child
“Put your block like mine.”

<-examiner
If incorrect: “The white part should point up, like mine (point), and the red part should point down (point). 
Turn your block like mine.”

“Put your block like mine.”

Item 11: Item 12:

Item 13:
“Watch me make one like this picture.”
“See, my blocks (point) look the same as this picture (point).”
“Now you can make one like this picture (point). Work as fast as you can and tell me when you are done. Go 
ahead.”

Items 14-20:
“Now make one like this. Work as fast as you can and tell me when you are done. Go ahead.”
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