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We investigated the effects of different amounts of distraction on preschoolers’ task
performance and attention. Children 3.5 and 4 years of age completed prob-
lem-solving tasks in one of three conditions: no distraction, intermittent (periodic)
distraction, or continuous distraction. The results revealed differential effects of the
distractors at the different ages. The younger group was susceptible to any kind of
distraction; task performance and attention were equally impaired during both dis-
traction conditions. The older group was less susceptible to external distraction, with
task performance and attention most impaired in the continuous distraction condi-
tion. The results are discussed in terms of the relevance of the amount of competition
for attentional focus present in distractors and the development of executive func-
tions in early childhood.

The construct of attention is multifaceted, and one important function is endoge-
nous (i.e., internal, voluntary) control of attention (see Colombo, 2001; Ruff &
Rothbart, 1996). Endogenous attention is often conceptualized in terms of collo-
quial constructs like distractibility, attention span, persistence, and perseverance.
This project investigates the development of the ability to “hold” or sustain atten-
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tion to a task or problem in the midst of competition for attentional focus, that is,
distractibility.

The ability to maintain attention or hold focus in the face of distracting events
while working on a task is fundamental for early learning. For this reason, the study
of distractibility has been a topic of much research in developmental psychology
over the past decade. Studies of distractibility in infants and children generally have
involved a simple but powerful paradigm in which participants are occupied with a
stimulusor taskatmidline (the“focal”or“central” taskor stimulus), and thenastim-
ulus or event (the “distractor”) is presented in the peripheral perceptual field.
Distractibility is typically measured in terms of the percentage of trials in which the
participant orients to the distractor (higher percentages reflect higher distractibility)
or the latency to orient to the distractor (briefer latencies reflect higher
distractibility). The purpose of this project is to investigate how distractor character-
istics affect young children’s attention to and performance on cognitive tasks.

The available research on this topic indicates that distractibility in infants and
children varies with the state of attention to the focal stimulus or event, the age of
the individual in question, and the nature of the distractor. These three parameters
are considered briefly.

First, the child’s state of attention and level of engagement with the target or fo-
cal stimulus is a determinant of whether or not the child will be distracted. For ex-
ample, infants and toddlers are clearly less distractible during “focused” or sus-
tained attention (i.e., concentrated attention) than they are during more “casual”
attention (e.g., Lansink & Richards, 1997; Oakes & Tellinghuisen, 1994; Richards,
1989; Ruff, Capozzoli, & Saltarelli, 1996). States of focused and casual attention
are generally inferred through facial expression and motor activity, but the dura-
tion of engagement or looking may also be an indicant. In keeping with the theory
of attentional inertia (see Anderson, Choi, & Lorch, 1987; Choi & Anderson,
1991; Oakes, Ross-Sheehy, & Kannass, 2004; Richards & Turner, 2001), infants
and children are less distractible when they are engaged in long looks to the target
than when they are engaged in short looks to the target.

Second, the evidence on change in distractibility between infancy and early
childhood is somewhat mixed. Increases in resistance to distraction have been re-
ported between 10 and 42 months in studies using objects or problem-solving tasks
as the focal stimulus and multimodal stimuli as distractors (Ruff & Capozzoli,
2003). Similar findings have been seen across the range of 4 to 6 and 8 years of age
(Holtz & Lehman, 1995). In contrast, however, studies using dynamic visual tar-
gets as both central stimuli and distractors (e.g., movies, television programs) have
not observed differences in distractibility between 6 and 24 months (Richards &
Turner, 2001) and 3 and 5 years (Anderson et al., 1987). These differences may be
attributed to the nature of the focal stimulus or activity, as developmental differ-
ences in distractibility may be more evident in the presence of goal-directed, ma-
nipulative, or interactive activity at midline.
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Finally, the characteristics of the distractor (e.g., auditory and visual compo-
nents, complexity) have been shown to affect distractibility in infants (e.g., Oakes,
Tellinghuisen, & Tjebkes, 2000; Ruff & Capozzoli, 2003; Tellinghuisen et al.,
1999). In contrast, there is little systematic investigation of the effects of distractor
characteristics on distractibility and performance during the toddler and preschool
years. In the few studies that do exist, variation in distractor features and perfor-
mance measures makes it difficult to draw comparisons among them.

Some of this research has focused on how distractors affect task performance
rather than on orientation or the allocation of attention. In these studies, there is
disagreement whether distractors impair or facilitate children’s performance. For
example, some research suggests that the performance of children between 5 and 8
years deteriorates when a distractor is present (Hale & Flaugher, 1977; Hale &
Stevenson, 1974), whereas other research suggests that the performance of chil-
dren between 3.5 and 10 years improves in the presence of a distractor (Kaniel &
Aram, 1993; Ruff, Khaskelberg, & Capozzoli, 2001). Turnure and Higgins have
found that distractors impaired the performance of preschoolers and facilitated the
performance of 6- to 12-year-old children (Higgins & Turnure, 1984; Turnure,
1970, 1971).

An analysis of the characteristics of the distractor may provide a partial answer
to this seemingly conflicting evidence. In the research on preschoolers’ attention,
distractors may be broadly characterized as being continuous or intermittent in the
presentation of competition for attentional focus. Continuous distractors are pre-
sented throughout the task (e.g., the continuous presentation of a movie or televi-
sion program), whereas intermittent distractors are presented only periodically
(e.g., random short segments of a movie that periodically appear).

In adults, intermittent noise impairs stimulus detection in comparison to contin-
uous noise (Britton & Delay, 1989), reduces accuracy in comparison to no noise
conditions (Carter & Beh, 1989), and has a lower annoyance threshold (as mea-
sured by participant adjustment of sound level) than continuous noise
(Landstroem, Kjellberg, & Bystrom, 1995). Developmental studies suggest that
although intermittent distractors impede performance overall (Hale & Flaugher,
1977; Hale & Stevenson, 1974), the effects of continuous distractors vary with the
age of the child; continuous distractors appear to facilitate the performance of sixth
graders but impede the performance of preschoolers (Higgins & Turnure, 1984).
However, only an experimental manipulation of distractor characteristics will help
us understand the potential differential effects of intermittent and continuous
distractors on task performance and attention allocation.

The purpose of this study is to investigate the effects of continuous and intermit-
tent distraction on task performance and attention during the preschool years. This
study is important for three reasons. First, there has been no systematic investiga-
tion of how continuous and intermittent distractors affect performance; this type of
manipulation may provide important clarification into the inconsistencies in the
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literature. Second, previous distractibility research with children has reported
largely on task performance; this study is designed to examine how the type of dis-
traction affects broader indices of cognition (i.e., attention to the task, inattention,
duration of looking to the distractor), as well as task performance. Finally, this
study investigates attention during the early preschool period, a critical point in the
development of attention. Indeed, as previously discussed, there is conflicting evi-
dence of developmental changes in distractibility during this period of time (An-
derson et al., 1987; Ruff & Capozzoli, 2003). In addition, although previous re-
search suggests that continuous distraction may impede the performance of
preschoolers (Higgins & Turnure, 1984; Turnure, 1971), the effects of intermittent
distraction at this point in development are unknown. Moreover, important
changes in other endogenous (i.e., internally directed) functions, inhibitory control
and executive functioning, occur during the preschool period (Diamond & Taylor,
1996; Gerstadt, Hong, & Diamond, 1994; Jones, Rothbart, & Posner, 2003).
Therefore, additional data may help us understand the development of endogenous
attentional control and how young children allocate their attention in the midst of
distraction.

METHOD

Participants

Seventy-six healthy preschoolers from English-speaking families participated in
this project. Because of the distractor stimuli chosen (see following), only children
from non-Spanish-speaking homes were included. Because of participant refusal
or technical difficulty, 4 preschoolers did not contribute data in the distractibility
task, and the final sample consisted of thirty-six 3.5-year-old children (17 girls and
19 boys) and thirty-six 4-year-old children (18 girls and 18 boys). The average age
at test was 3.55 years (SD = .04) for the 3.5-year-olds and 4.06 years (SD = .03) for
the 4-year-olds. The children were primarily White. The laboratory’s existing da-
tabase of families in the greater Kansas City, Kansas, area was used to recruit par-
ticipants. Families received a letter describing the study and a follow-up phone
call. Children received token prizes for participating.

Apparatus

All sessions were recorded using a Panasonic camcorder, and a time and date gen-
erator was used to generate a record of elapsed time (minutes, seconds, tenths of a
second) on the videotapes for coding purposes. The distractors were recorded on
videotape and presented on a 68.58 cm (27-inch) video monitor using a Panasonic
VCR. Similar to Anderson et al. (1987) and Choi and Anderson (1991), the moni-
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tor was located to the child’s right and was approximately .91m (3 feet) from and at
a 90° angle to the child. A video camera focused on the child was located approxi-
mately 1.83 meters (6 feet) from the child. A mirror was located on the wall behind
the child and was positioned to capture the reflection of the distractor and, thus, be
recorded on videotape for coding purposes.

Stimuli

There were two types of stimuli (target tasks and distractors) used in the
distractibility task, which was designed to be similar to those used previously with
children (e.g., Anderson et al., 1987; Choi & Anderson, 1991). The four target
tasks were Legos™, puzzles, matching, and coloring, and children received task
instructions prior to each task (see following). In the Legos™ task, each child was
presented with model buildings and the appropriate Legos™ for replicating the
model buildings, one at a time; the child’s goal was to replicate the model building.
In the puzzles task, each child received wooden puzzles, one at a time; the child’s
goal was to complete the puzzles. In the matching task, each child received small
cards with pictures on them (e.g., bananas, boats, flowers, shapes, toys), one set at
a time, and some of the cards matched, and some did not; the child’s goal was to
place the matching cards together. In the coloring task, each child received color-
ing work sheets, one at a time; the child’s goal was to color the spaces the appropri-
ate color (i.e., the same color as a dot in the center of each space).

The distractors were segments of a children’s television show in Spanish re-
corded on videotape. Two kinds of distractors were created — an intermittent
distractor and a continuous distractor. The intermittent distractor consisted of
5-sec, randomly ordered segments of the show, and in between those segments
were intervals of blank (black) tape. Similar to the distractors used by Anderson et
al. (1987) and Choi and Anderson (1991) in their studies of distractibility in 3- and
5-year-olds, the intervals of blank tape were 5, 10, 15, 20, or 25 sec in duration, and
the order of these intervals was determined randomly. In contrast, the continuous
distractor consisted of continuous presentation of the 5-sec, randomly ordered dis-
tracting segments. Thus, in both distractor conditions, the children were presented
with incomprehensible audio and visual information (i.e., there was no audio or vi-
sual story information to follow).

Procedure

Children were seated at a child-sized table, and the child’s parent was seated in the
same room, behind and to the child’s left, out of the child’s sight. Twelve children
were randomly assigned to each of the three conditions: intermittent distraction,
continuous distraction, or no distraction.
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Children received each of the four tasks (Legos™, puzzles, matching, coloring)
for 3 min each, and task durations were timed using a hand-held stopwatch. The or-
der of the tasks was counterbalanced across children. The experimenter introduced
each task by explaining the task-specific directions. For example, in the Legos™
task, she said, “Now it’s time for the Lego™ game. See this cool building? This is
my building. Can you use these Legos™ [giving the child the appropriate Lego™
pieces] to make your building look just like mine? Your building should look the
same as mine. When you are all done with this one, I’ll give you some more
Legos™ and another building.” Children worked independently on the games, and
the experimenter kept her interactions to a minimum. For each task, items were re-
placed on completion (e.g., when children finished a puzzle, they received another
one). After the experimenter presented each toy, she used a remote to start the
distractor tape in the continuous distraction and intermittent distraction conditions.
At the end of each trial, the experimenter said, “You did a great job playing that
game,” stopped the distractor, collected the toys, and then began the next trial.

Measures and Coding

The measures consisted of a task performance score and measures of attention and
distractibility (e.g., looking to the task, off-task inattention, and looking to the
distractor).

Task score. After testing, children’s performance on each of the tasks was
recorded on a scoring sheet. Specifically, the sum of correctly placed Legos™, cor-
rectly placed puzzle pieces, correct matches, and correctly colored segments was
recorded. To assess each child’s total task performance, a composite score of per-
formance across the tasks (consisting of the total sum across tasks) was calculated.

Attention and inattention coding. Coders (who were unaware of the hy-
potheses of the research) watched the session and recorded the time displayed on
the videotape at (a) the start and end of each individual look to a toy (i.e., task) and
(b) the start and end of each episode of inattention (i.e., when children directed
their attention away from the toys, looking instead around the room, at the experi-
menter or parent, and so on). An individual look or episode of inattention was de-
fined as being 1 sec or longer in duration. Looks to the toy that were separated by a
very short look away (i.e., less than 1 sec in duration) were combined, and vice
versa for episodes of inattention separated by a very short look to the toy. Reliabil-
ity for each behavior was assessed by correlating the duration of each individual
look or episode of inattention as recorded by the two coders. At each age, for each
task, two coders recorded the behavior for at least 25% of the sample coded for that
measure. The average interobserver reliability was .99 for duration of individual
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looks (mean difference = .58 sec) and .94 for durations of individual episodes of
inattention (mean difference = .21 sec).

From this record of coding, it was possible to calculate a mean duration for
looks to the toy and to count the number of episodes of inattention (i.e., the number
of times that preschoolers looked away from the toy). Both the mean length of
looking to the toy and the number of episodes of inattention are indicators of how
children sustain and maintain their attention. Cronbach’s alpha computed on these
measures (the mean length of looking to the toy and the number of episodes of inat-
tention) was .70, indicating that these two measures were tapping the same under-
lying construct of maintenance of attention.

We used these measures to create an attention aggregate in the following man-
ner: First, we reversed the direction of the inattention measure so that the direction
was consistent with the looking measure (i.e., a larger number now reflected more
attention). Then we calculated a z score for each looking and inattention measure,
and then created the aggregate by averaging those two scores for each child.

Looking to the distractor or TV. Coders also recorded the amount of look-
ing to the distractor or TV by recording the start and end of each individual look to
a distractor. The mean durations for looks to the TV were calculated. Reliability
for at least 25% of the sample was good, r = .99 (mean difference = .15 sec).

RESULTS

We examined the effects of distraction on measures of task performance, the atten-
tion aggregate, and looking to the distractor. Preliminary analyses revealed no in-
fluence of gender (no main effects or interactions), and so gender is not included in
the final analyses.

We first examined the effects of the different types of distraction on task perfor-
mance. The task scores were entered into an Analysis of Variance (ANOVA), with
Age (2: 3.5 vs. 4 years) and Condition (3: No Distraction, Intermittent Distraction,
and Continuous Distraction) as between-subjects factors. The analysis revealed a
main effect of Age, F(1, 66) = 16.02, p < .01, a main effect of Condition, F(2, 66) =
5.64, p < .01, and an Age × Condition interaction, F(2, 66) = 3.15, p < .01. To de-
compose the two-way interaction, follow-up ANOVAs were conducted at each
age. The analysis on task scores for the 3.5-year-olds revealed an effect of Condi-
tion, F(2, 33) = 3.47, p < .05, and Least Squares Difference (LSD) post hoc tests re-
vealed that children in the no distraction condition performed significantly better
than did children in the intermittent distraction condition (p < .05) and the continu-
ous distraction condition (p < .05) (see Table 1). There was no difference between
performance in the intermittent and continuous distraction conditions (p = .92).
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That is, at 3.5 years of age, any kind of distraction appears to be disruptive to the
children’s task performance.

The analysis on task scores for 4-year-olds also revealed a significant Condition
effect, F(2, 33) = 5.76, p < .05, but the pattern of responding was different (see Ta-
ble 1). Here, LSD post hoc tests revealed that children in the continuous distraction
condition performed worse than did children in the intermittent distraction condi-
tion (p < .01) or in the no distraction condition (p < .05). There was no significant
difference in task scores between children in the intermittent and no distraction
conditions. Thus, at 4 years of age, performance was impeded in the continuous
distraction condition.

To explore whether the effects were the same for each task, we conducted a
mixed-model ANOVA with Task (4: Puzzles, Legos™, Matching, Coloring) as the
within-subjects factor and Age (2: 3.5 vs. 4 years) and Condition (3: No Distrac-
tion, Intermittent Distraction, Continuous Distraction) as the between-subjects
factors. We first standardized the scores by computing a z score for each child’s
task scores, and entered the z scores into the analysis. This analysis was consistent
with the overall analysis; there was a main effect of Age, F(1, 66) = 15.25, p < .01,
a main effect of Condition, F(2, 66) = 5.23, p < .01, and an Age × Condition inter-
action, F(2, 66) = 3.24, p < .05. This significant interaction was decomposed as in
the analysis of the overall task scores, revealing the same findings, and it will not
be discussed further. In addition, there was a marginal Age × Task interaction, F(3,
64) = 2.66, p = .06. We examined the potential age differences in each task (i.e.,
four comparisons) and set alpha at .0125 to control for family-wise error. The mar-
ginal interaction appears to be due to 4-year-olds’ having higher task scores in the
puzzle task, t(70) = 3.32, p < .0125, and in the Legos™ task, t(70) = 3.84, p <
.0125, but no age differences in the matching task, t(70) = 2.34, p = .02, or the col-
oring task, t(70) = .67, p = .50. In summary, this analysis confirmed that the effects
of condition were the same across tasks.
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TABLE 1
Means and Standard Deviations for the Performance Scores and the

Attention Aggregate Across Distractor Conditions at Each Age

No
Distraction

Intermittent
Distraction

Continuous
Distraction

Measure and Age M SD M SD M SD

Performance Scores
3.5 years 57.25 7.31 47.92 8.33 47.50 13.88
4 years 61.42 7.13 64.58 7.00 53.25 10.68

Attention Aggregate
3.5 years 0.43 0.83 –0.55 0.72 –0.03 0.80
4 years 0.32 0.81 0.28 0.78 –0.45 0.93



Second, we examined the effects of the different amounts of distraction on the
aggregate measure of attention. The aggregate z scores were entered into an
ANOVA as before, with Age and Condition as between-subjects factors. The anal-
ysis revealed a main effect for Condition, F(2, 66) = 3.93, p < .05, and an Age ×
Condition interaction, F(2, 66) = 3.79, p < .05. Follow-up ANOVAs were con-
ducted at each age to decompose this interaction, with largely the same results seen
for the attention aggregate as for the task score results. The analysis on the atten-
tion aggregate for the 3.5-year-olds revealed an effect of Condition, F(2, 33) =
4.63, p < .05; LSD post hoc tests revealed that children in the no distraction condi-
tion were more attentive than were children in the intermittent distraction condi-
tion (p < .01) (see Table 1). Although children were less attentive in the continuous
distraction condition than in the no distraction condition, this difference was not
significant (p = .12).

The analysis on the attention aggregate for 4-year-olds revealed a different sig-
nificant pattern of responding across Conditions, F(2, 33) = 3.19, p = .05 (see Table
1). Again, LSD post hoc tests revealed that children in the continuous distraction
condition were significantly less attentive than were children in the no distraction
condition (p < .05) and in the intermittent distraction condition (p < .05). In other
words, at 4 years of age, only continuous distraction impeded attention.

To explore whether the effects were the same for each task, we conducted a
mixed model ANOVA with Task (4: Puzzles, Legos™, Matching, Coloring) as the
within-subjects factor and Age (2: 3.5 vs. 4 years) and Condition (3: No Distrac-
tion, Intermittent Distraction, Continuous Distraction) as the between-subjects
factors. This analysis was consistent with the overall analysis; there was a main ef-
fect of Condition, F(2, 66) = 4.89, p < .01, and an Age × Condition interaction, F(2,
66) = 3.17, p < .05. This significant interaction was decomposed as in the analysis
of the overall attention aggregate, revealing the same findings, and it will not be
discussed further. In summary, this analysis confirmed that the effects of condition
were the same across tasks.

Third, we were interested in how looking to the distractor changed over the
course of the session in the intermittent and continuous conditions. In infant
distractibility research, infants orient less and less to the distractor over the course
of the session (e.g., Oakes et al., 2000, 2004; Tellinghuisen & Oakes, 1997). To
conduct this analysis, we derived the average length of looking to the distractor for
the first half of the session (Block 1) and the second half of the session (Block 2),
and we then entered these averages into a mixed-model ANOVA with Age (2: 3.5
vs. 4 years) and Condition (2: Intermittent Distraction, Continuous Distraction) as
between-subjects factors and Block (2: 1 vs. 2) as a within-subjects factor. The
analysis revealed a marginal effect of Condition, F(1, 44) = 3.75, p = .06, and a sig-
nificant Block × Condition interaction, F(1, 44) = 4.68, p < .05. For each condition,
we compared looking in Block 1 and Block 2 using Tukey post hoc comparisons
with a family-wise error rate of .05. In the intermittent distraction condition, the
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duration of individual looks significantly decreased from Block 1 (M = 2.76, SD =
1.17) to Block 2 (M = 1.76, SD = 1.55), p < .05. These children exhibited shorter
looks to the distractor in the second half of the session. In contrast, in the continu-
ous distraction condition, there was no change in looking from Block 1 (M = 4.58,
SD = 5.40) to Block 2 (M = 5.61, SD = 8.89), p > .05.

Fourth, we examined the relations between children’s task performance and
their attention in the distractibility task. We collapsed across age and computed a
correlation between performance scores and the attention aggregate for each con-
dition. In other words, because of the small number of children in each condition at
each age, we computed separate correlations between performance scores and the
attention aggregate for all children in each condition (i.e., all 3.5- and 4-year-olds
in the no distraction, intermittent distraction, and continuous distraction condi-
tions). The correlations between the attention aggregate and performance scores
were not significant for children in the no distraction condition, r(24) = .003, ns.
However, significant positive correlations were observed for children’s attention
and task performance in the intermittent distraction condition, r(24) = .55, p <.01,
and in the continuous distraction condition, r(24) = .49, p < .05. Thus, under condi-
tions in which attention was challenged by the presence of distractors, the ability of
children to maintain attention was associated with their task performance.

One remaining question was whether the correlations between the attention ag-
gregate and performance scores differed significantly between the no distraction
condition and each of the distraction conditions. To investigate this (i.e., the appar-
ent differences in these relations between children in the no distraction and inter-
mittent and continuous conditions), we examined whether there were significant
differences in the correlations between (a) the no distraction and intermittent con-
ditions and (b) the no distraction and continuous conditions. We used Fisher’s z’
Transformation and Comparison between Independent Correlations, a test for the
significant difference between two independent correlations (Cohen & Cohen,
1983). The analyses revealed a significant difference between the no distraction
and intermittent conditions correlations, z’ = 1.97, p < .05, and a marginal differ-
ence between the no distraction and continuous conditions, z’= 1.71, p < .09. Thus,
the correlations between attentional responding and performance in the distraction
conditions were different from the correlation between attentional responding and
performance in the no distraction condition, suggesting different patterns of re-
sponding in the challenging conditions.

Last, we examined relations between children’s average length of looking to the
distractor and their task performance in the intermittent and continuous distraction
conditions. The correlation between the average length of looking to the distractor
and performance scores was not significant for children in the intermittent distrac-
tion condition, r(24) = –.29, ns. However, a significant negative correlation was
observed for children in the continuous distraction condition, r(24) = –.74, p <.01.
Thus, in the continuous condition, longer looking to distractor was significantly
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associated with lower task performance. Again, we compared these correlations,
and the analysis revealed a significant difference, z’= 2.14, p < .05, suggesting that
there was a stronger negative relation between looking to the distractor in the con-
tinuous condition than in the intermittent condition.

DISCUSSION

This project makes three important contributions to the existing literature on atten-
tion and distractibility in early childhood. First, this project shows how different
types of distraction affect task performance and attention in early childhood. At
3.5 years of age, both types of distraction were disruptive to performance, as chil-
dren in the intermittent distraction and continuous distraction conditions had lower
performance scores than did the children in the no distraction condition. In con-
trast, at 4 years of age, attention and performance were adversely affected only in
the continuous distraction condition. For the 3.5-year-olds, attention and perfor-
mance may be disrupted by any competition for attentional focus; 4-year-olds, on
the other hand, can apparently tune out the periodic competition for attention rep-
resented by the intermittent distractor, but they cannot tune out the constant com-
petition for attentional focus represented by the continuous distractor.

This study is the first to experimentally manipulate continuous and intermittent
distractors and examine their effects on attention and performance in the same
tasks. As such, these data add to other research on how distractors affect children’s
performance, but where the effect of only one type of distractor was examined
(Hale & Flaugher, 1977; Hale & Stevenson, 1974; Higgins & Turnure, 1984;
Turnure, 1970).

Second, our results contrast with adult research on the effects of continuous and
intermittent distractors on performance and instead suggest a developmental pat-
tern in which children are first susceptible to any kind of distraction (continuous or
intermittent) and then later are susceptible to continuous distraction. For young
children, the amount of competition for attentional focus appears to be key. In
adults, on the other hand, intermittent noise has been shown to impair performance
on a number of tasks and be more disruptive, possibly due to high arousal (Britton
& Delay, 1989; Carter & Beh, 1989; Landstroem et al., 1995), whereas continuous
distraction has been found to facilitate performance, possibly due to a moderate
level of arousal (Britton & Delay, 1989; Poulton, 1979). In summary, then, contin-
uous and intermittent distraction have a different impact on preschool attention
versus adult attention.

One important question is what developmental mechanisms might contribute to
the observed developmental changes in this project? It is likely that changes in
children’s susceptibility to distraction in this study are consistent with a gradual in-
crease in endogenously controlled attention (e.g., Colombo, 2001; Ruff &
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Capozzoli, 2003; Ruff & Rothbart, 1996). Children are increasingly able to resist
distraction and maintain attention across early childhood (Ruff & Capozzoli,
2003; Ruff & Lawson, 1990), and it seems likely that this resistance may also be
related to the increase in inhibitory control seen during the early preschool years,
with some change occurring primarily between 3.5 and 4.5 years of age (e.g., Dia-
mond & Taylor, 1996; Gerstadt, Hong, & Diamond, 1994; for a review, see Dia-
mond, 2002).

Our results also revealed changes in how children attended to the distractors
over the course of the session. In particular, the data suggest that children habitu-
ated more readily to a periodic distractor (intermittent distraction condition) than
to a continuous (continuous distraction condition) one. This decrease in looking to
the intermittent distractor over time is consistent with other research using inter-
mittent distractors (e.g., Hale & Flaugher, 1977; Oakes et al., 2000, 2004;
Tellinghuisen & Oakes, 1997), and it might account for the persistent effects of
continuous distraction seen here well into the preschool period.

Third, the analysis of the correlations between attention and performance
across the various conditions revealed a theoretically important point: The associa-
tions between attention and performance were strong in situations in which atten-
tion was “challenged” by distractors (i.e., the intermittent and continuous distrac-
tion conditions), but nonexistent under conditions in which there was no
competition for attentional focus. This is an important point for future work look-
ing to link these processes, as well as for future studies of individual differences.
These results are consistent with previous research showing significant negative
relations between off-task, inattentive responding and learning or task perfor-
mance in distraction conditions and insignificant relations in control or quiet con-
ditions (Higgins & Turnure, 1984; Turnure, 1971).

Furthermore, longer looking to the distractor was significantly associated
with poorer performance only in the continuous distraction condition. This find-
ing, in combination with the results on looking to the distractor over time, bol-
ster the interpretation that constant competition for attentional focus might be
most disruptive for cognitive function and performance. These findings have di-
rect implications for research on how ambient television might affect cognitive
development (see Anderson & Pempek, 2005). For example, our results are
wholly consistent with recent work by Kirkian, Anderson, Schmidt, and Pempek
(2005), who found that 12-, 24-, and 36-month-old toddlers who played with
toys in the context of continuous background television had shorter play epi-
sodes and exhibited less concentration than did toddlers who played with toys
without background television. Other research has shown that preschool children
who watched cartoons first and then engaged in various tasks (e.g., using finger
paints, using Play-Doh™, looking at books) spent less time on-task than did
children in a control group or children who had first viewed an educational pro-
gram (Geist & Gibson, 2000).
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Collectively, this work suggests that constant competition for attentional focus
(such as background television) may have cognitive implications during a point in
development when toddlers and preschoolers are known to increase their visual at-
tention to television (Anderson & Levin, 1976). Future research is needed to better
understand the impact of distraction on cognitive development and the influence of
factors such as distractor content and the nature of focal stimulus events.

In summary, our findings provide valuable insight into the influence of dis-
tractor characteristics on attention allocation and task performance and the devel-
opmental course of attention. Furthermore, this line of work has important impli-
cations for the construction of early learning environments that will facilitate
“on-task” attention and learning.
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