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Original article: Plebanek, D. J., & Sloutsky, V. M. (2017). Costs of selective attention: When children notice what 
adults miss. Psychological Science, 28, 723–732. (Original DOI: 10.1177/0956797617693005)

After publishing this article online, the authors discovered a minor error in their A′ calculations that resulted in barely 
noticeable errors in the reported values for this statistic. Additionally, in the raw data file, 2 (out of 1,120) trials were 
mislabeled, and 1 participant’s subject number did not match between different phases of the experiment (the authors 
thank John Christie, of Dalhousie University, for helping them discover these errors). The authors have corrected these 
errors and added the corrected data file (without replacing the original data file) to their project at Harvard Dataverse 
(http://dx.doi.org/10.7910/DVN/7TA47E). The authors also have posted at Harvard Dataverse a table comparing the 
published and corrected A′ statistics, analyses of variance, t tests, and effect sizes. Although some statistical terms,  
p values, and effect sizes changed, these changes were exceedingly small, and none of the reported effects became 
weaker as a result of these changes. The authors’ decision to publish these corrections was driven by the desire to 
avoid confusion if the data are reanalyzed.
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Research Article

One of the lawlike regularities of psychological science is 
that of developmental progression—an increase in senso­
rimotor, cognitive, and social functioning from childhood 
to adulthood. It is hardly a coincidence that a similar 
developmental progression manifests itself in biology: 
Maturation results in increasingly complex and differenti­
ated biological structures, capable of supporting increas­
ingly complex functions.

Although the law of developmental progression may 
not hold for learning (e.g., acquiring a second language, 
learning to ride a bike, or learning to play a musical 
instrument is easier and more efficient in childhood than 
later on), it holds for the vast majority of cognitive and 
social processes. For example, developmental progres­
sion is found in attention (Plude, Enns, & Brodeur, 1994), 
memory (Cowan & Hulme, 1998), executive function 
(Zelazo et al., 2003), categorization (Deng & Sloutsky, 
2016; Kloos & Sloutsky, 2008; Rabi & Minda, 2014; 
Sloutsky, 2010), inductive inference (López, Gelman, 
Gutheil, & Smith, 1992; Sloutsky, Deng, Fisher, & Kloos, 
2015; Sloutsky, Kloos, & Fisher, 2007) logical thin­
king (Markovits & Barrouillet, 2002), metacognitive control 
(Dunlosky & Metcalfe, 2009), and moral reasoning (Smetana,  

2006). One does not need to be a trained psychologist to 
firmly believe in developmental progression; parents 
hold such beliefs from observing their own children 
(Miller, 1988). Here, we report a rare violation of the law 
of progression—a developmental reversal in attention—
and discuss its implications for understanding the devel­
opment of selective attention and broader aspects of 
early learning and cognitive development.

Selective attention refers to a top-down process that 
subserves focusing on goal-relevant aspects of a task 
(Pashler, Johnston, & Ruthruff, 2001). Selective attention 
undergoes protracted development (for reviews, see 
Hanania & Smith, 2010; Plude et al., 1994). Infants and 
young children exhibit difficulty in focusing attention on 
a single dimension and filtering out extraneous informa­
tion. By late childhood, however, individuals demonstrate 
marked improvements in both focusing and filtering. 
These developmental changes are observed in a variety 
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Abstract
One of the lawlike regularities of psychological science is that of developmental progression—an increase in 
sensorimotor, cognitive, and social functioning from childhood to adulthood. Here, we report a rare violation of this 
law, a developmental reversal in attention. In Experiment 1, 4- to 5-year-olds (n = 34) and adults (n = 35) performed 
a change-detection task that included externally cued and uncued shapes. Whereas the adults outperformed the 
children on the cued shapes, the children outperformed the adults on the uncued shapes. In Experiment 2, the same 
participants completed a visual search task, and their memory for search-relevant and search-irrelevant information 
was tested. The young children outperformed the adults with respect to search-irrelevant features. This demonstration 
of a paradoxical property of early attention deepens current understanding of the development of attention. It also has 
implications for understanding early learning and cognitive development more broadly.
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of tasks, including those involving visual selection and 
visual search (Plude et al., 1994), rule use (Hanania & 
Smith, 2010), classification (Smith & Kemler, 1977), and 
category learning (Best, Yim, & Sloutsky, 2013; Deng & 
Sloutsky, 2016).

For example, in the flanker task, participants respond 
to a target (e.g., determine the direction of an arrow) that 
is flanked by distractors. On some trials, the flankers are 
congruent (i.e., they point to the same direction as the 
arrow), whereas on other trials, the flankers are either 
incongruent (i.e., they point to the opposite direction) or 
absent. Any interference from the flankers is evident as a 
facilitation effect in the congruent condition and as an 
interference effect in the incongruent condition. Efficient 
filtering should minimize interference effects, and there 
are substantial developmental improvements in filtering 
between the ages of 4 and 7 (Rueda, Posner, & Rothbart, 
2005).

Smith and Kemler (1977) observed similar develop­
mental changes using a different task. Children (5-, 8-, 
and 11-year-olds) were presented with triads of two-
dimensional stimuli. In each triad, one stimulus was the 
target, and two others were test stimuli. One test stimulus 
matched the target on a single dimension (e.g., color) but 
had a different value on the second dimension (e.g., 
shape). The other test stimulus was similar to the target 
on both dimensions but did not match it exactly on either 
dimension. When asked to select the test item that 
matched the target, the 5-year-olds opted for the item 
with overall similarity to the target, whereas the older 
children preferred the item that matched the target on a 
single dimension.

More recently, Deng and Sloutsky (2016) presented 
4-year-olds, 6-year-olds, and adults with a category-
learning task. The categories had a rule-plus-similarity 
structure, such that each category had a single determin­
istic (or rule) feature and multiple probabilistic features. 
Therefore, participants could learn either a rule-based 
category (i.e., only the rule feature mattered) or a 
similarity-based category (i.e., all features mattered). 
When attention was directed to the rule, participants in 
all three age groups learned a rule-based category. 
However, whereas the adults and older children 
predominantly remembered categorization-relevant rule 
features, the younger children remembered all the 
features equally well.

These (and similar) findings suggest that young chil­
dren (as well as infants) tend to distribute attention across 
multiple aspects of stimuli, including aspects that are not 
relevant to the goal. The development of attention 
between 4 and 7 years of age results in greater selectivity—
the ability to focus on a few dimensions and filter out 
irrelevant information. Although selective attention has 

many benefits, including faster, more efficient processing 
of selected information, it also has some critical costs, the 
most important being that information that is not selected 
may not be fully processed (Coch, Sanders, & Neville, 
2005). In contrast, distributed attention has neither the 
benefits nor the costs of selectivity. These observations 
suggest an important developmental reversal: If young 
children’s attention is distributed, then they may exhibit 
better processing of task-irrelevant information than 
adults do. On the other hand, adults should (not surpris­
ingly) have an advantage in processing task-relevant 
information.

The goal of the research presented here was to test 
this prediction. In what follows, we report two experi­
ments in which we examined young children’s and adults’ 
processing of task-relevant and task-irrelevant informa­
tion in a change-detection task (Experiment 1) and a 
visual search task (Experiment 2).

Experiment 1: Change Detection

On each trial of the change-detection task, participants 
were shown a target item consisting of overlaid outline 
shapes, one red and the other green, and then the test 
item, which also consisted of overlaid red and green 
shape (see Fig. 1a). Participants were asked (a) whether 
the first red shape was familiar or novel and (b) whether 
the second pair of shapes (i.e., the test item) was the 
same as the target item. The task began with a cuing 
phase, in which the red shape changed from the target to 
the test item on each trial, whereas the green shape 
remained the same. Thus, attention to the red shapes was 
cued, and the red shapes were considered task relevant. 
Because attention was directed away from the green 
shapes, they were uncued and considered task irrelevant. 
The main goal of the cuing phase was to attract partici­
pants’ attention to the cued stream by giving them expe­
rience with changes in cued items only.

The same trial sequence used in the cuing phase was 
used in the subsequent testing phase. The crucial differ­
ence was the introduction of test items that gauged dif­
ference in attention to the relevant and irrelevant streams 
of information. On some test trials, the test item was 
exactly the same as the target item (i.e., both the cued 
and the uncued shapes were the same), whereas on 
other trials, either the cued shape or the uncued shape 
was changed. We predicted that young children would 
distribute their attention and consequently detect changes 
in both cued and uncued shapes, whereas adults, because 
of their greater attentional selectivity, would detect 
changes primarily in the cued shapes. As a result, we 
predicted that children would outperform adults in 
detecting changes in uncued shapes.



Developmental Reversals in Attention	 725

a

No Change
Uncued Shape

Changed
Cued Shape

Changed

Target Item

Test
Items

c

Pay Attention to
the Red Shape

b

1,000 ms

500 ms

1,000 ms
Familiarity Judgment

on Red Shape

Change Detection

Fig. 1.  Illustration of the change-detection task in Experiment 1: (a) examples of the stimuli, (b) illustration of the task 
sequence (with the red item being cued), and (c) examples of the stimuli presented in the three types of test trials.
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Table 1.  Proportion of “Changed” Responses for Each Trial 
Type in Experiment 1

Trial type

Age group
Cued shape 

changed (hits)
Uncued shape 
changed (hits)

No change 
(false alarms)

Adults .92 .33 .14
Children .83 .67 .26

Method

Participants.  The sample consisted of 35 adults (mean 
age = 19.59 years, SD = 1.33 years; 18 women) and 34 
children ages 4 to 5 years (mean age = 57.1 months, SD = 
7.21 months, range = 48.5–68.0 months; 19 girls). Data 
from 4 adults (mean age = 19.8 years; 2 women) and 7 
children (mean age = 60.2 months; 3 girls) were excluded 
because of poor test performance (i.e., more false alarms 
on old, unchanged, items than hits on cued-shape-
changed and uncued-shape-changed items). Although 
there was no previous research on developmental rever­
sals in attention, a previous study on developmental 
reversals in memory (Sloutsky & Fisher, 2004) included 27 
to 30 participants per age group and had power greater 
than .8. Assuming a similar or smaller effect size in the 
current research, we recruited 34 to 35 participants per 
age group in order to achieve the same level of power.

The adults were undergraduate students at The Ohio 
State University; they participated in the experiment for 
course credit. The children were typically developing and 
had no reported vision, hearing, or developmental issues. 
They were recruited from the greater Columbus, Ohio, 
area and were tested either in the lab or in a quiet room 
in their childcare center.

Materials and design.  The materials were 52 outline 
shapes, half of which were red and half of which were 
green (see Fig. 1). These shapes were combined into red-
green pairs, with one shape overlying the other. Partici­
pants were asked to make judgments about the red (i.e., 
cued) shapes, but not the green (i.e., uncued) shapes. The 
experiment had a 2 (age group: children vs. adults) ×  
2 (shape type: cued vs. uncued) mixed design, with 
shape type as a within-subjects variable.

Procedure.  For all participants, the experiment started 
with a warm-up phase designed to teach the children to 
pay attention to the screen and to respond to the ques­
tions. On each of 10 warm-up trials, participants saw a 
picture of a cat that had a semitransparent image of flow­
ers laid on top of it and were told to pay close attention 
to the cat because they would be asked about it later.  
The picture was then shown again for 1 s, followed by a 
500-ms mask and then the test item, which either was the 
same as the first picture or showed a frog instead of a cat. 
Participants were asked whether the cat had changed 
and received feedback as to whether their response was 
correct. Following the warm-up phase, participants pro­
ceeded to the experiment proper, which included cuing 
and testing phases.

The cuing phase (Fig. 1b) included five trials and was 
designed to focus participants’ attention on shapes of a 
particular color (i.e., the red shapes). On each cuing trial, 

participants were asked to pay attention to the red shape, 
and then a target shape pair was presented for 1,000 ms. 
It was followed by a 500-ms mask and then a test shape 
pair, which was presented for 1,000 ms. Participants were 
asked if the red shape in the second (i.e., test) pair looked 
familiar. This familiarity judgment was followed by a 
change-detection judgment (“Did the picture change?”). 
To induce attention to the red shapes, we changed the 
red shape from the target to the test item on every cuing 
trial, whereas the green shape did not change between 
the target and test items. No feedback was given on cuing 
trials.

The testing phase contained 15 trials presented in a 
randomized order. The test trials were similar to the cuing 
trials with one critical difference concerning the relation 
between the two shape pairs presented on a given trial. 
We probed the allocation of attention to the cued and 
uncued shapes by including three trial types (see Fig. 1c): 
On cued-shape-changed trials, the cued shape was 
replaced by a different shape; on uncued-shape-changed 
trials, the uncued shape was replaced by a different 
shape; and on no-change trials, neither shape changed. 
The experiment was presented on a Dell laptop and was 
controlled by the Psychophysics Toolbox (Brainard, 
1997). The adults recorded their responses on a key­
board, whereas the children made verbal responses that 
were recorded by the experimenter.

Results

Our analyses focused on change detection during the 
testing phase (see Table 1 for the proportions of “changed” 
responses). We measured change-detection accuracy 
using A′, a nonparametric analogue of the signal detection 
statistic d′ (Snodgrass & Corwin, 1988). We calculated A′ 
separately for cued and uncued shapes for each age 
group (see Fig. 2). A′ for cued shapes was calculated by 
defining hits as “changed” responses on cued-shape-
changed trials and false alarms as “changed” responses 
on no-change trials. A′ for uncued shapes was calculated 
by defining hits as “changed” responses on uncued-
shape-changed trials and false alarms as “changed” 
responses on no-change trials.
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A 2 (shape type: cued vs. uncued) × 2 (age group: adults 
vs. children) mixed analysis of variance (ANOVA) was 
performed on the A′ data. There was a significant interac­
tion, F(1, 56) = 13.04, p < .001, η2 = .200. Specifically, the 
adults outperformed the children in change detection for 
relevant information (.943 vs. .865), t(56) = 3.79, p < .001, 
d = 1.00, 95% confidence interval (CI) = [0.44, 1.54], 
whereas they lagged behind the children in detecting 
changes in irrelevant information (.634 vs. .771), t(56) = 
−2.22, p = .030, d = −0.59, 95% CI = [−1.11, −0.05]. Net 
accuracy (i.e., A′ averaged across the cued and uncued 
shapes) did not differ significantly between the adults 
and children (.787 vs. .818, respectively, p > .250), 
although the children exhibited numerically greater net 
accuracy.

These results reveal important consequences of the 
development of selective attention, and they confirm the 
hypothesis that young children (who attend diffusely) 
exhibit better change detection for uncued shapes than 
do adults (who attend selectively). Specifically, the adults 
exhibited both benefits and costs of selectivity, process­
ing task-relevant information more efficiently than the 
children but missing task-irrelevant information. In con­
trast, attending diffusely allowed the children to process 
information regardless of its relevance. To examine the 
generality of these findings, we conducted Experiment 2, 
in which the hypothesized developmental reversal in 
attention was tested using a visual search task.

Experiment 2: Visual Search

Experiment 2 used a visual search task in which sti­
muli had a task-relevant dimension and task-irrelevant  
dimensions. The relevant dimension was the one over  
which participants performed their search, whereas the 

irrelevant dimensions were the ones that could be 
ignored during search. Participants were tested on their 
ability to detect changes in the relevant and irrelevant 
dimensions. Because children attend diffusely, we expected 
that they would process both relevant and irrelevant 
dimensions, whereas because adults attend selectively, we 
expected that they would process primarily the relevant 
dimension. Therefore, we expected to observe a develop­
mental reversal, with children exhibiting better process­
ing of irrelevant dimensions than adults.

Method

Participants, materials, and design.  The partici­
pants from Experiment 1 completed this experiment as 
well. The stimuli for the visual search task were arrays 
that contained six drawings of artificial creatures (Fig. 
3a). There were four sets of creatures; each set had seven 
different binary feature dimensions. Participants were 
instructed to search for a target value on one of the 
dimensions, which was considered, the relevant dimen­
sion; all other dimensions were considered irrelevant. 
The target value was unique, as it was included in only 
one object in the search array.

The stimuli for the recognition phase were of three 
types (see Fig. 3b). The old items were stimuli that had 
been presented in the search arrays (targets or nontar­
gets). New relevant items were created by taking an old 
item and replacing the feature on the relevant dimension 
with a completely new feature on that dimension. New 
irrelevant items were created by taking an old item and 
replacing a feature on an irrelevant dimension with a 
new feature on that dimension. The experiment had a 2 
(age group: children vs. adults) × 2 (feature type: relevant 
vs. irrelevant) mixed design, with feature type as a within-
subjects variable.

Procedure.  The experiment consisted of a warm-up 
phase, a visual search phase, and a recognition phase. 
The goal of the warm-up was to teach participants the 
rules of the visual search task. Participants were first 
shown a smiley face and told that only one person in the 
upcoming search array would be smiling, and everyone 
else in the array would be frowning. They were then 
shown an array with six stick figures and asked to find 
the smiling person as fast as possible. The array remained 
displayed until participants selected an item. There were 
four trials in the warm-up phase, and participants received 
feedback as to whether their responses were correct.

The visual search phase consisted of eight trials using 
novel stimuli. Each search set was used on two trials, and 
the order of the search sets was randomized across par­
ticipants. Each trial started by presenting the trial-specific 
target feature in the center of the screen, to attract atten­
tion to that feature (Fig. 3a). Participants were then shown 
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Fig. 2.  Change-detection accuracy (A′) by shape type and age group 
in Experiment 1. Error bars represent ±1 SEM.
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Fig. 3.  Illustration of the visual search task and test-trial stimuli in Experiment 2. Each visual 
search trial (a) began with a cue that identified the target feature. Then the search array was 
presented, and participants had to find the target. In the test trials (b), old items were ones that 
had been presented during visual search, whereas new items were created by taking an old item 
and changing either a relevant or an irrelevant feature.

a set of six objects and asked to find the object that con­
tained the target feature. The adults selected the target 
object using a computer mouse, whereas the children 
pointed, and the experimenter entered their responses. 
No feedback was presented during visual search.

After completing all the visual search trials, partici­
pants received 18 recognition trials (6 old, 6 new rele­
vant, and 6 new irrelevant items) for the stimuli in their 
final search array. Different participants were tested on 
items from different search sets, and the order of the 18 
recognition trials was randomized across participants. On 
each trial, participants were shown an object and asked 
if it was a part of the search game or if it was a new item 
that they had never seen before. As in Experiment 1, we 
measured accuracy using A′. A′ for relevant features was 
calculated by defining hits as “old” responses to old items 
and false alarms as “old” responses to new relevant items. 
A′ for irrelevant features was calculated by defining hits 
as “old” responses to old items and false alarms as “old” 
responses to new irrelevant items.

High recognition accuracy for new relevant items but 
not for new irrelevant items suggested that the individual 

was selectively focusing on only relevant information. 
Equivalently high memory accuracy for new relevant and 
new irrelevant items suggested that the individual was 
distributing his or her attention across both relevant and 
irrelevant information.

Results

Visual search accuracy.  Both the children and the 
adults performed well in the visual search task and suc­
cessfully identified the items with the target feature. 
Although accuracy in both age groups was high (74.5% for 
the children and 89.2% for the adults) and above the 
chance level of 16.6% (ps < .001, ds > 6.47), the adults 
were better at finding the target feature, t(56) = 3.37, p = 
.001, d = 0.91, 95% CI = [0.38, 1.47]. Therefore, both groups 
were able to perform the task, though the adults exhibited 
greater search accuracy than the young children.

Memory for features.  Table 2 presents the proportions 
of “old” responses for the three stimulus types. A 2 (fea­
ture type: relevant vs. irrelevant) × 2 (age group: adults 
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vs. children) mixed ANOVA on the A′ data (see Fig. 4) 
revealed a significant interaction, F(1, 56) = 9.197, p = 
.004, η2 = .141. Specifically, although the adults and chil­
dren demonstrated comparable recognition accuracy for 
relevant features (.825 vs. .829), independent-samples 
t(56) = −0.109, p > .250, d = −0.04, 95% CI = [−0.55, 0.48], 
the adults had lower accuracy for irrelevant features (.585 
vs. .716), t(56) = −2.651 p = .010, d = −0.70, 95% CI = 
[−1.22, −0.16]. As in Experiment 1, the children exhibited 
numerically greater net accuracy than the adults (.772 vs. 
.705), independent-samples t(56) = −1.918, p = .061, d = 
−0.51, 95% CI = [−1.02, 0.03].

Therefore, as in Experiment 1, a developmental rever­
sal was observed: Children exhibited better recognition 
of irrelevant features than adults did. Also as in Experi­
ment 1, adults exhibited both benefits of selective atten­
tion (i.e., greater visual search accuracy) and costs of 
selective attention (i.e., less accurate encoding of irrele­
vant features).

General Discussion

These two experiments demonstrated a rare develop­
mental reversal: In change detection and in visual search, 
4- to 5-year-olds had a surprising advantage over adults 
in processing task-irrelevant information. These results 
provide evidence for costs and benefits of selectivity, 
thus elucidating developmental changes in selective 
attention: Whereas mature selectivity provides an advan­
tage in processing task-relevant information, it also 
impedes processing of task-irrelevant information. These 
findings have important implications for understanding 
the development of attention, and cognitive development 
and learning more broadly.

Developmental reversals and the 
development of attention

Distributed attention early in development stems from 
the immaturity of attention-control circuits (Posner & 
Rothbart, 2007). Compared with more mature selective 
attention, distributed attention results in greater process­
ing of task-irrelevant information. As the attention-control 
circuits undergo maturation, the ability to filter out irrel­
evant information improves (Posner & Rothbart, 2007; 
Rueda et al., 2005), and this results in both benefits (i.e., 
more efficient processing of selected information) and 
costs (i.e., attenuated processing of nonselected informa­
tion). Specifically, selectivity allows individuals to increase 
their efficiency in visual search (e.g., Egeth, Virzi, & 
Garbart, 1984), to focus on a particular information channel 
(Pashler, 1999), and to learn rule-based categories (Hoffman 
& Rehder, 2010). However, selectivity reduces the ability  
to encode unattended information (Rock & Gutman, 1981) 
and induces learned inattention, which makes future learn­
ing more difficult (Hoffman & Rehder, 2010).

It is unlikely that, over the course of development, 
selective attention completely replaces the ability to attend 
diffusely; rather, the ability to attend selectively supple­
ments the ability to attend diffusely, becoming a part of an 
attentional hierarchy. Therefore, under task conditions 
that tax control circuits (e.g., high working memory load), 
adults may also exhibit distributed attention (Conway, 
Cowan, & Bunting, 2001; Lavie, Hirst, de Fockert, & 
Viding, 2004). Moreover, deterioration of neural circuits 
controlling selective attention over the course of aging 
may also result in distributed attention: Older adults are 
more likely to process task-irrelevant information than 
younger adults are (Amer & Hasher, 2014). Perhaps 
younger adults can also distribute attention in a top-down 
manner when such distribution may benefit their task per­
formance. However, young children are unlikely to exhibit 
top-down selectivity because they do not have fully 

Table 2.  Proportion of “Old” Responses for Each Stimulus 
Type in Experiment 2

Stimulus type

Age group Old (hits)
New relevant 
(false alarms)

New irrelevant 
(false alarms)

Adults .67 .19 .55
Children .67 .17 .38

.50

.55

.60

.65

.70

.75

.80

.85

.90

.95

1.00

Relevant Features Irrelevant Features

A′

Adults

Children

Fig. 4.  Recognition accuracy (A′) by feature type and age group in 
Experiment 2. Error bars represent ±1 SEM.
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developed neural circuits that support selective attention. 
Therefore, the development of attention is likely to result 
in greater top-down control over the focus of attention, 
though this control may weaken under high task demand 
and deteriorate in the course of aging.

Developmental reversals and cognitive 
development and learning

Young children’s tendency to distribute attention across 
multiple dimensions has important implications for under­
standing their performance on many cognitive tasks. For 
example, the first reports of developmental reversals per­
tained to memory (Brainerd & Reyna, 2007; Fisher & 
Sloutsky, 2005; Sloutsky & Fisher, 2004): When presented 
with items cohering around a particular gist, children are 
less prone to memory intrusions than adults are. Perhaps 
because of the immaturity of their selective attention, chil­
dren process item-specific verbatim information, whereas 
adults focus primarily on more general gist information.

Similarly, in a category-learning task (Deng & Sloutsky, 
2015, 2016), 4- to 5-year-olds’ tendency to process infor­
mation regardless of task relevance resulted in their 
learning and remembering multiple features of the stud­
ied categories. In contrast, adults tended to remember a 
narrower feature set—the feature set that controlled their 
categorization.

Distributed attention results in the exploration of a broad 
set of information rather than a limited focus on a narrow 
subset and could be particularly beneficial for early cogni­
tive development and learning. Although the tendency to 
explore broadly may make learning slower, it may also pre­
vent children from learning spurious regularities. Many 
developmental theorists have identified exploration in 
childhood as a major contributor to cognitive development 
(see Loewenstein, 1994, for a review). If the tendency to 
explore is a by-product of children’s difficulty in filtering 
out “irrelevant” information, the immaturity of early selec­
tivity may actually drive early cognitive development by 
promoting exploration and broadening processing.

Additionally, children’s tendency to distribute attention 
may affect their learning: Processing of both task-relevant 
and task-irrelevant information may result in “incidental” 
learning of more information than is learned when only 
task-relevant information is processed. Perhaps early 
educational programs could harness such incidental 
learning to improve educational outcomes.

Finally, children’s tendency to distribute attention may 
affect their learning in more formal academic settings. 
Processing both task-relevant and task-irrelevant (or 
extraneous) information may become a limitation when 
the goal is to learn rule-based concepts, such as in math­
ematics and science. In those domains, processing of 
extraneous information may impede learning of a target 

concept and its application to novel situations (Kaminski 
& Sloutsky, 2013; Son, Smith, & Goldstone, 2011). There­
fore, reducing extraneous, task-irrelevant information in 
teaching materials and in the classroom (cf. Fisher, 
Godwin, & Seltman, 2014) may have a positive effect on 
early classroom learning.

Conclusions

This study demonstrates an important developmental 
reversal in the allocation of attention: Children notice 
what adults tend to miss. Selective attention allows adults 
to focus on task-relevant information, while ignoring 
task-irrelevant information. This in turn leads to superior 
processing of task-relevant information. However, this 
advantage comes at a cost: Adults encode only a small 
subset of presented information. In contrast, children 
lack the attentional control required for selective process­
ing, which results in somewhat inferior processing of 
task-relevant information, but allows children to ably 
process task-irrelevant information. These findings have 
broad implications for understanding early learning and 
cognitive development.
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