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Our everyday environment is filled with irrelevant and potentially distracting information. Recent research has
shown that during retrieval people tend to look away from distraction or close their eyes and that averting one’s
gaze benefits retrieval. We examined the extent to which there are age-related differences in the benefits of gaze
aversion and whether the benefits of gaze aversion extend to encoding. Relative to looking at complex stimuli,
closing the eyes and looking at simple stimuli produced reliable improvements in memory for both younger and
older adults at both encoding and retrieval. Contrary to the expectation that older adults have general inhibitory
deficits, the benefits of gaze aversion were similar for younger and older adults at both encoding and retrieval.
These results are consistent with the view that older adults have spared inhibitory functioning for distraction ap-

pearing in fixed locations.

LENBERG, Schroeder, and Robertson (1998) have re-

cently shown that people tend to avert their gazes
(close their eyes, look away) when retrieving moderately
difficult information and that gaze aversion can have bene-
fits for retrieval. Glenberg and colleagues developed the
adaptive significance of gaze aversion within a broader the-
ory of perception, action, and cognition (see also Glenberg,
1997). The basic idea is that survival requires that people’s
actions be made within constraints imposed by the environ-
ment. Because there is usually a need to attend to the con-
stellation of features present in the environment, it is impor-
tant that people’s cognitive systems be “clamped to the
environment” (Glenberg et al., 1998, p. 651). Otherwise,
traversing through the environment would be hazardous. In-
deed, most people have experienced a stumble or fall in sit-
uations where they have been engrossed in thought and mo-
mentarily disengaged from the environment.

Although control by the environment is adaptive in most
cases, assuming that processing of the environment demands
resources, being clamped to the environment can interfere
with the processing of information that is unrelated to stimuli
present in the immediate environment. For example, while
seated on a train, processing of stimuli in the visual environ-
ment may reduce the resources available for solving a math
problem or recalling the name of a restaurant one worked in
while in college. One mechanism for minimizing environ-
mental distraction in these circumstances is to actively in-
hibit the activation of the environmental stimuli (Tipper,
Weaver, Cameron, Brehaut, & Bastedo, 1991). Presumably,
this suppression of environmental distractions is accom-
plished by an inhibitory attentional mechanism, and this re-
sults in increased resources available for processing relevant
information. Another mechanism, perhaps simpler and less
taxing in terms of attentional resources, is to effectively dis-
engage from the environment by averting one’s gaze.

People’s normal environments are replete with poten-
tially distracting information, and we thought it important to

test the robustness of the benefits of gaze aversion while ex-
amining other issues. The previous research on gaze aver-
sion (Glenberg et al., 1998) has been limited to younger
adults, and an important empirical and theoretical issue is
whether there are age-related differences in the extent to
which averting the gaze benefits cognitive processing. Ac-
cording to Hasher and Zacks (1988; Zacks & Hasher, 1994),
inhibition plays a critical role in controlling the contents of
working memory, and aging disrupts the efficient function-
ing of this attentional mechanism. Within their view, older
adults have more difficulty preventing irrelevant informa-
tion (e.g., irrelevant environmental distractions, personalis-
tic memories) from entering working memory and ridding
working memory of information that is no longer useful.
There are a variety of results consistent with this view, in-
cluding those showing greater negative priming (thought to
be an important measure of inhibition) in younger adults
relative to older adults (Earles, Connor, Frieske, Park, &
Smith, 1997; Hasher, Stoltzfus, Zacks, & Rypma, 1991;
Tipper, 1991; Verhaeghen & DeMeersman, 1998), reduced
inhibition for older adults for thoughts that are no longer
correct or relevant (May & Hasher, 1998), and greater sus-
ceptibility of older adults to the interfering effects of irrele-
vant words embedded in short texts (Connelly, Hasher, &
Zacks, 1991). Thus, problems in inhibitory functioning sug-
gest that older adults should particularly benefit from other
methods—such as gaze aversion—that limit the entry of ir-
relevant environmental stimulation into working memory.
A more refined analysis of the inhibition literature sug-
gests a different prediction. It is widely believed that older
adults are more susceptible to distraction than younger
adults, yet there is a growing body of literature that ques-
tions the magnitude, interpretation, and generality of age-
related inhibitory declines. Although several studies (Kramer,
Humphrey, Larish, Logan, & Strayer, 1994; Schooler, Neu-
mann, Caplan, & Roberts, 1997; Sullivan & Faust, 1993)
have shown equivalent levels of negative priming for
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younger and older adults, Verhaeghen and DeMeersman’s
(1998) recent meta-analysis of the available literature sug-
gests a small but reliable age difference in negative priming
(with younger adults showing a larger effect). Still at issue,
however, is whether small age differences in inhibition can
produce noticeable age differences in sensitivity to distrac-
tion. Also, Neill, Valdes, and Terry (1995) and others have
argued that memory-based processes rather than inhibition
could account for age differences in negative priming.

Whereas some research has questioned whether there are
general age-related decrements in the ability to inhibit exter-
nal stimulation, other research has shown spared inhibitory
functioning in older adults under certain conditions (Carlson,
Hasher, Connelly, & Zacks, 1995; Connelly & Hasher, 1993;
Hasher, Zacks, & May, 1999). In a recent meta-analytic re-
view of seven studies, Verhaeghen and DeMeersman (1998)
found preserved location inhibition by older adults as mea-
sured by negative priming. Perhaps even more closely related
to the current research, Carlson and associates (1995) found
that older adults were quite adept at ignoring irrelevant words
in a text when those words appeared in fixed and predictable
locations (e.g., every other line or in fixed column locations).
Older adults were, however, severely disrupted when the to-
be-ignored text appeared in random locations. Thus, if older
adults can effectively inhibit distracting information appear-
ing in fixed locations, the benefits of gaze aversion should be
similar for younger and older adults under certain distraction
conditions. If it is found that older adults are able to suppress
entire visual scenes as well as younger adults, then the results
would supply good evidence for spared inhibitory ability with
more natural and possibly more complex material than has
been heretofore shown.

To evaluate these different views, we tested both younger
and older participants and asked them to process informa-
tion with their eyes closed or while viewing irrelevant stim-
uli that were either simple (a fixation cross) or complex
(color photographs of flowers and animals). The to-be-pro-
cessed material was presented auditorially, whereas the to-
be-ignored material was presented visually in a fixed and
predictable location (i.e., a computer screen). According to
the view that older adults have broad-based problems in
limiting the entrance of irrelevant information into working
memory, closing one’s eyes (and possibly viewing simple
stimuli) should greatly enhance the performance of older
participants (relative to viewing complex stimuli). On the
other hand, if inhibitory processes are minimally affected by
age and/or especially the ability to inhibit on the basis of
fixed locations, then the benefits of reducing distraction
should be similar for younger and older adults.

Another major goal of the present research was to examine
whether the benefits of gaze aversion occur at encoding as
well as at retrieval and to determine the relative benefits across
encoding and retrieval. We are not aware of any work that has
examined the effects of gaze aversion on encoding, despite the
practical and theoretical implications of this research. In ev-
eryday life, we often process information (e.g., listen to tele-
phone messages) while exposed to visual distraction (e.g.,
looking at a computer screen), and it would be useful to exam-
ine the effects of this type of distraction. On the basis of results
showing large effects of dividing attention at encoding on

memory performance but small or no effects of dividing atten-
tion at retrieval, Craik, Govoni, Naveh-Benjamin, and Ander-
son (1996; see also Anderson, Craik, & Naveh-Benjamin,
1998) have proposed that once retrieval processes are initi-
ated, they “are in some sense obligatory, or are protected” (p.
177). Thus, gaze aversion may be particularly beneficial dur-
ing encoding (relative to retrieval), and this pattern might be
accentuated for older adults (Park, Smith, Dudley, & La-
fronza, 1989; but see Anderson et al., 1998 for similar age ef-
fects of dividing attention at encoding and retrieval).

On the other hand, divided attention results may not be
very useful for anticipating the effects of gaze aversion.
This is because participants in divided attention experi-
ments are required to place significant (and in many cases
primary) emphasis on the secondary or “distracting” task. In
the context of gaze aversion, however, participants attempt
to ignore the distraction, and this situation seems more per-
tinent to real-world conditions in which people try to mini-
mize the distracting influence of irrelevant stimuli (cf. Park,
1992). Although Craik and colleagues (1996) did not in-
clude an ignore condition in their experiment, they found
more similar effects of dividing attention at encoding and
retrieval (though still larger at encoding) when they deem-
phasized the divided attention task. If we extrapolate these
results to a condition in which participants attempt to ignore
the distracting information, the benefits of gaze aversion
may be similar at encoding and retrieval.

EXPERIMENT 1

In the first experiment, we presented younger and older
adults with word pairs for study and then gave them a cued
recall test. In addition to varying whether or not participants
closed their eyes (distraction manipulation) during encoding
and retrieval, we varied whether the word pairs were related
or unrelated. This was done in order to create some variabil-
ity in the difficulty of encoding and retrieval, as Glenberg
and colleagues (1998) have shown the benefits of gaze aver-
sion are more likely with moderately difficult material.

We also included an additional condition that was de-
signed to help us more clearly evaluate the benefits of gaze
aversion. In Experiment 4 of the Glenberg and colleagues
(1998) article, they showed that closing one’s eyes (relative
to looking at the experimenter’s nose—a situation that is
likely to be highly distracting) increased performance on
moderately difficult questions, whereas in Experiment 5,
they showed that focusing on a picture of a sunset (relative
to a movie clip) increased recall of a word list. What is not
clear from their work is whether there are additional bene-
fits to closing the eyes relative to diverting one’s gaze to
simpler stimulation, and one goal of the present research
was to examine this question. Thus, in the present experi-
ment, participants processed verbal material while closing
their eyes, focusing on a small fixation cross (a constant and
simple stimulus) or focusing on regularly changing pictures
of animals and flowers (complex stimuli).

Method

Design and participants.—The design of this experiment
was a2 X 2 X 3 X 2 mixed factorial that included the be-
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tween-subjects variables of age (younger, older) and phase of
the distraction manipulation (encoding, retrieval) and the
within-subjects variables of distraction condition (closed
eyes, simple distraction, complex distraction) and type of
word pair (unrelated, related). Eighteen participants were as-
signed to each of the four different between-subjects condi-
tions. The younger participants were 18-22-year-old intro-
ductory psychology students at Furman University who
participated to fulfill a course requirement. The older adults
were 60-77-year-old community-dwelling adults who re-
ceived $10 for participating. All were sufficiently healthy to
be able to drive to campus to be tested. Older adults (M =
16.72) scored reliably higher than the younger adults (M =
15.25) on the Mill Hill Vocabulary Test (Raven, 1965), F(1,
70) = 8.08, MSE = 4.83. Older adults (M = 15.64) had reli-
ably more years in the educational system than younger
adults (M = 13.72), F(1, 70) = 16.13, MSE = 3.17. The
rated health of both younger and older adults was high (above
4.0 on a scale ranging from 1, indicating poor health, to 5, in-
dicating excellent health). Although rated health was nomi-
nally higher for younger adults (M = 4.39) relative to older
adults (M = 4.08), the difference was not reliable, F(1, 70) =
3.33, MSE = 0.50. Each participant was tested individually.

Procedure.—Initially, all participants were seated in
front of a microcomputer and told that we were interested in
their ability to learn word pairs. They were told that they
would be presented with two lists consisting of pairs of
words and that following each list they would be presented
with the first word of each pair as a cue to help them recall
the second word.

The general procedure was as follows. All word pairs and
cues were presented auditorially via a computer, and all par-
ticipants received two lists of 24 pairs each. Each pair was
presented within an 8-s interval, and following the last pair,
participants were given a 2-min distractor task. Next, partic-
ipants were auditorially presented with the first member of
each pair and asked to recall the second member of the pair
within 10 s. Following presentation of the items and cued
recall with the first list, the identical procedure was used to
present and test the second list. To familiarize participants
with the cued recall procedure, they were given practice that
consisted of presentation and testing with four pairs.

The distractor task, which was not used in the practice,
tested participants’ perceptual speed. The distractor task fol-
lowing the first list was the Letter Comparison test, and the
one following the second list was the Pattern Comparison
test (both of these tests were developed by Salthouse &
Babcock, 1991). For these tests, participants were presented
with pairs of letter strings (or patterns) and asked to write an
S if the letter strings (patterns) were the same and a D if they
were different. Each participant received three 30-s trials for
each type of test (letter, pattern). Thus, the distractor period
before cued recall lasted about 2 min (three 30-s periods
plus instruction).

For one half of the participants, the distraction condition
was varied during encoding. These participants were told
that while trying to learn the auditorially presented words,
they would be asked either to close their eyes or to focus on
the computer screen in front of them. Preceding each block

of eight word pairs, an auditory instruction was presented
(via computer) that informed participants about whether
they should close their eyes or look at the computer screen.
During the closed-eye block, the computer screen was
blank; during the simple distraction period, participants
viewed a small cross in the middle of the computer screen;
and during the complex distraction condition, participants
viewed color photographs of animals or flowers (a new pho-
tograph appeared with the presentation of each word pair)
on the computer screen. The order of the word blocks was
the same for all participants, but we created three counter-
balancing conditions to control for items across distraction
conditions. Thus, across all participants, each distraction
condition appeared in each serial order (i.e., first, second,
third) an equal number of times.

To ensure compliance with the instructions, we alerted
participants to a mirror that was hung on the wall above the
computer and instructed them to look at it. This resulted in
eye contact with the experimenter, who was sitting a few
feet behind them. Participants were told that the experi-
menter was there to monitor whether they were performing
as instructed and that the experimenter would alert them
whenever they did not follow instructions. There was virtu-
ally complete compliance with the instructions as there
were only two cases (less than 0.1% of the cases) in which
the experimenter had to make a comment to a participant.
In both of these cases, the experimenter’s reminder was
quickly followed by adherence to the instructions.

Following the perceptual speed distractor task, the first
member of each word pair was presented one at a time and
in a random order, and participants were given 10 s to recall
orally the second member of the pair. During recall, the
computer screen was blank, and participants were not told
anything about closing or opening their eyes. They were
simply told to do the best that they could. Next, participants
were presented with another 24-item list of word pairs, and
the same procedure was followed.

For the other half of the participants, the distraction condi-
tion was varied during retrieval. These participants were
given standard learning instructions during the presentation
of the word pairs (and the computer screen was blank), and
the distraction manipulation occurred during cued recall.
The distraction manipulation was identical in form to the one
described above for the encoding manipulation. That is, dur-
ing cued recall, participants either closed their eyes or kept
their eyes open for blocks of eight cues. When the eyes were
open and the participants were looking at the computer
screen, a small cross appeared during one block of trials and
pictures of animals or flowers appeared during another block
of trials. Again, in the complex distraction condition, the
presentation of the distractor pictures was yoked to that of
the cues, such that a new picture was presented every 10 s.

Materials.—We used the Palermo and Jenkins (1964) as-
sociation norms to select 48 pairs of moderately related
items (e.g., drama—comedy). These 48 pairs were then re-
paired to create another list of 48 pairs of unrelated items
(e.g., drama-—skirt). From these 96 pairs, we constructed two
nonoverlapping sets of pairs with each containing 48 pairs.
In each 48-pair list, 24 of the pairs were related and 24 were
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unrelated. Half of the participants received one set, and the
other half received the other set.

Each set of 48 pairs was divided into two lists. Each of
these two lists contained three blocks of eight randomly or-
dered pairs, four of which were related and four of which
were unrelated. For each list of word pairs, the presentation
order was the same for all participants. The order of the dis-
traction condition was varied across participants such that
each distraction condition occurred equally often in each of
the three block positions.

At retrieval, the cues were presented in the same blocks
used during encoding. The order of the blocks was identical
to that used during encoding, but we created a new random
order of the cues within a block (which was constant for all
participants receiving that set of items).

Results and Discussion

Unless otherwise indicated, the rejection level for infer-
ring statistical significance was set at .05. To examine the
influence of averting the gaze on cued recall, we tabulated
the proportion of related and unrelated items correctly re-
called (out of eight possible items) under the closed-eye,
simple distraction, and complex distraction conditions, and
we averaged performance across the two lists. These data
were subjected to a 2 X 2 X 3 X 2 mixed analysis of vari-
ance (ANOVA), which included the between-subjects vari-
ables of age (younger, older) and phase (encoding, retrieval)
and the within-subjects variables of distraction (closed eye,
simple distraction, complex distraction) and type of word
pair (unrelated, related); see Appendix, Note 1. The means
for each of the conditions are presented in Figure 1.

EINSTEIN ET AL.

There was a reliable effect of distraction condition, F(2,
136) = 4.96, MSE = 0.03, p = .008. As can be seen in Fig-
ure 1, cued recall was higher in the closed-eye (M = .540,
SD = .260) and simple distraction (M = .535, SD = .250)
condition than in the complex distraction (M = .479, SD =
.250) condition for almost all groups. These observations
were verified with planned contrasts showing a significant
difference between the closed-eye and complex distraction
condition, F(1, 136) = 4.07, MSE = 0.033, and a margin-
ally significant (p < .10) difference between the simple and
complex distraction conditions, F(1, 136) = 3.43, MSE =
0.033.

As can be seen in Figure 1, there was a highly reliable ef-
fect of age, with younger participants (M = .68, SD = .15)
recalling nearly twice as many items as the older partici-
pants (M = .36, SD = .18), F(1, 68) = 62.32, MSE = 0.18.
The main effect of distraction described above, combined
with the lack of any evidence for an interaction with age
(F < 1), indicates that the benefits of reducing distraction
extend to older adults. Contrary to the view that older adults
might be especially sensitive to all types of external distrac-
tion, there was no evidence that reducing distraction was
more beneficial to older compared with younger partici-
pants. Indeed, the benefits of closing the eyes and simplify-
ing the distraction (relative to complex distraction) were
nominally greater for younger participants (Ms = .08 and
.07, respectively) than for older participants (Ms = .05 and
.05, respectively). Although there are always dangers asso-
ciated with accepting the null hypothesis, 36 participants
contributed scores to each of these means (which is a large
number for memory research), and the interaction effect
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Figure 1. Mean proportion of items recalled as a function of type of distraction, pair relatedness, phase of distraction, and age (error bars rep-

resent the standard error of the mean). Unrel = unrelated; Rel = related.
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was very small and in the direction opposite to that pre-
dicted. Thus, it seems unlikely that older adults benefited
more from gaze aversion than younger adults.

One problem in evaluating whether benefits of gaze aver-
sion were greater for younger or older adults is that the
groups differed in their overall levels of cued recall. Ideally,
when examining whether an effect is greater for one age
group than another, one would want to start off with equiva-
lent levels of recall. Although this is not possible with our
data, we can more nearly equate the recall levels of younger
and older adults by comparing the data from the unrelated
lists of younger adults (M = .61) with those from the related
lists of older adults (M = .46; collapsed across distraction
conditions). Under these conditions, the benefits of closing
the eyes and simplifying distraction were still greater for
younger adults (Ms = .08 and .08, respectively) relative to
older adults (Ms = .04 and .08, respectively). If these bene-
fits are considered as proportional increases relative to the
complex condition, then the average benefit of avoiding
complex distraction was almost identical for younger adults
(Ms = .14 and .14, respectively) and older adults (Ms = .09
and .19, respectively).

Another goal of this research was to determine whether
the benefits of reducing distraction would extend to encod-
ing. As can be seen in Figure 1, this appears to be the case
as there was no evidence for an interaction between the time
of the distraction manipulation (encoding, retrieval) and the
distraction condition (F < 1). Also, there was no indication
that the benefits of reducing distraction at encoding (or at
retrieval) were more pronounced for older relative to
younger adults (F < 1).

As is evident in Figure 1, cued recall was higher with the
related lists (M = .60, SD = .23) than with the unrelated
lists (M = .43, SD = .26), F(1, 68) = 77.84, MSE = 0.04.
There was also a marginally reliable interaction between
age and type of list, F(1, 68) = 3.42, MSE = 0.04, p = .07.
This effect revealed that the age difference was larger with
the unrelated material than with the related material, and
this finding is consistent with others in the literature (e.g.,
Park, Smith, Morrell, Puglisi, & Dudley, 1990). The failure
to find an interaction between distraction condition and the
relatedness of the items indicates that the effects of distrac-
tion in our experiment did not depend on the difficulty of
the materials. No other effects approached significance (all
Fs = 1.57).

In summary, these results reveal that the benefits of gaze
aversion and reducing distraction are modest but similar for
younger and older adults. As such, they argue against the
view that older adults have widespread difficulty inhibiting
external distractions of all types. The results are more con-
sistent with those of recent research (Carlson et al., 1995)
showing preserved inhibitory functioning under certain con-
ditions. Specifically, it appears that older adults can effec-
tively inhibit external visual distractions appearing in fixed
locations while processing auditorially presented informa-
tion. Also in contrast to results from the divided attention
literature, the benefits of reducing distraction were similar
at encoding and retrieval. We return to discussing these is-
sues after presenting a second experiment that tested the
generality of our aging effects.

EXPERIMENT 2

In this experiment, we manipulated distraction only at re-
trieval. Younger and older adults encoded concrete and ab-
stract items and were then asked to free recall these items
with their eyes closed or while looking at a continuously
changing design on a computer screen. We wanted to exam-
ine whether our failure to find increased benefits of gaze
aversion for older adults could be replicated under condi-
tions that might be more likely to produce age-related bene-
fits. Specifically, we used constantly active animation rather
than a series of still pictures as the distraction. Also, be-
cause free recall tends to be especially difficult for older
adults (Craik, 1986) and is more sensitive to the effects of
dividing attention (Craik et al., 1996), we thought that this
would be the most sensitive retrieval condition under which
to explore differential age-related benefits of gaze aversion.

Method

Design and participants.—The design of this study was
a2 X 2 X 2 mixed factorial and included the between-sub-
jects variables of age (younger, older) and distraction condi-
tion during retrieval (closed eye, distraction) and the within-
subjects variable of type of item (concrete, abstract).
Twelve participants were assigned to each of the four condi-
tions, and all participants were tested individually. The
younger participants were 17-22-year-old students at Fur-
man University, and they participated to meet a requirement
for a general psychology course. The older participants
were 60—80 years old and community dwelling, and they re-
ceived $10 for participating. As in the first experiment, the
older adults (M = 15.54) scored significantly higher than
the younger adults (M = 14.25) on the Mill Hill Vocabulary
Test (Raven, 1965), F(1, 46) = 6.56, MSE = 3.05. Older
adults (M = 15.79) had significantly more years of educa-
tion relative to younger adults (M = 14.08), F(1, 46) =
11.05, MSE = 3.17. As in the first experiment, the rated
health of both younger and older adults was high (above 4.0
on a scale ranging from 1, indicating poor health, to 5, indi-
cating excellent health). This time, however, rated health
was significantly higher for younger adults (M = 4.46) rela-
tive to older adults (M = 4.13), F(1, 46) = 4.21, MSE = 0.32.

Procedure and materials.—All participants received the
same instructions during the study phase of the experiment.
Specifically, they were initially told that they would hear a
list of words presented by a tape recorder and that they
should study these items for a later memory test.

Each participant was presented 12 concrete and 12 ab-
stract items, and these were presented at the rate of 6 s per
item. Three different lists were constructed, and one third of
the participants in each condition received each list. Ab-
stract items were words that had a rating of 3.41 and lower
on the concreteness dimension of the Toglia and Battig
(1978) word norms, and concrete items were those with rat-
ings of 4.86 and higher. Although varying concreteness, we
equated the words on familiarity and meaningfulness such
that the mean concreteness, familiarity, and meaningfulness
ratings, respectively, were as follows: 2.89, 5.99, and 4.04
for the abstract items on List 1; 5.71, 5.93, and 4.22 for the
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concrete items on List 1; 3.02, 6.15, and 4.21 for the ab-
stract items on List 2; 5.58, 6.03, and 4.16 for the concrete
items on List 2; 3.05, 6.00, and 4.03 for the abstract items
on List 3; and 5.62, 6.12, and 4.13 for the concrete items on
List 3. The concrete and abstract items were also equated on
the number of syllables. A random order was created for
each list with the restrictions that six concrete and six ab-
stract items appeared in each half of the list and that no
more than three items of one type appeared successively.

After the last list item was presented, participants were
given instructions for the Salthouse and Babcock (1991)
Pattern Comparison Test described in Experiment 1. The
instructions along with the one 30-s test took about 1 min.
Next, participants were asked to orally recall all of the
items, and they were given 3 min to recall. All participants
were seated in front of a computer monitor. For partici-
pants in the closed-eye condition, the computer screen was
blank, and they were told to keep their eyes closed during
the entire recall period. Participants in the distraction con-
dition were asked to keep their eyes open and to look at
the center of the computer screen throughout the recall pe-
riod. In contrast to the series of still frames used in Exper-
iment 1, this distraction condition consisted of multicol-
ored sets of dots in constant spiral motion that created
forms of various shapes. This distraction was created with
a screen saver program. To encourage compliance with the
instructions, all participants were alerted to the mirror
above their heads; they were asked to make eye contact
with the experimenter, who sat directly behind each partic-
ipant. As in Experiment 1, there was nearly total compli-
ance, as only 1 participant had to be reminded to comply
with the instructions.

EINSTEIN ET AL.

Results

The alpha level was again set at .05. We tabulated the
proportion of concrete and abstract items recalled and sub-
mitted these to a2 X 2 X 2 mixed ANOVA that included
the between-subjects variables of age (younger, older) and
distraction condition (closed-eye, distraction) and the within-
subjects variable of type of item (concrete, abstract). As can
be seen in Figure 2, concrete items were better recalled than
abstract items, F(1, 44) = 14.98, MSE = 0.02, and recall
was higher for younger adults relative to older adults,
F(1, 44) = 16.97, MSE = 0.03. The advantage of concrete
items held across all conditions, and no interactions involv-
ing concreteness approached significance (all F's < 1).

As expected, there was a reliable main effect of the dis-
traction condition, F(1, 44) = 6.78, MSE = 0.03, and this
indicated that recall was higher in the closed-eye condition
(M = .39, SD = .15) relative to the distraction condition (M =
.29, SD = .15). Importantly, there was no evidence that the
benefits of closing the eyes were greater for older adults,
F(1,44) = 1.40, MSE = 0.03. Indeed, as can be seen in Fig-
ure 2, the benefits of closing the eyes were actually nomi-
nally greater for younger adults (M = .14) than for older
adults (M = .05).

One problem in interpreting this pattern is that the overall
recall levels were much higher for younger adults. Two sets
of results, however, argue against the possibility that age
differences in recall masked increased benefits of gaze aver-
sion for older adults. First, the proportional increase that re-
sulted from closing the eyes was actually greater for
younger adults (.41) relative to older adults (.22). Second,
because we included both concrete and abstract items in our
list, our design allowed us to nearly equate recall levels for
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Figure 2. Mean proportion of items recalled as a function of distraction

mean).

, concreteness, and age (error bars represent the standard error of the



GAZE AVERSION P71

younger and older adults by comparing the recall levels of
the abstract items for the younger adults (M = .37) with
those for the concrete items for the older adults (M = .32).
As can be seen in the middle two groups of bars in Figure 2,
the recall of younger adults increased from .30 in the dis-
traction condition to .41 in the closed-eye condition (a pro-
portional increase of .37). By comparison, for older adults
the increase was from .29 in the distraction condition to .35
in the closed-eye condition (a proportional increase of .21).
Thus, even with roughly equal recall levels, younger adults
showed nominally greater benefits of closing the eyes.

GENERAL DIscUssION

The present results both support and extend Glenberg and
colleagues’ (1998) work on the benefits of gaze aversion.
Consistent with their results, we found that reducing distrac-
tion (by focusing on a simple stimulus as opposed to a com-
plex stimulus) improves memory. By including a closed-eye
condition in addition to the simple and complex distraction
conditions in Experiment 1, we further found that there is
nothing inherently important about closing the eyes per se.
Instead, as proposed by Glenberg and associates, the benefit
of closing the eyes seems to be due to reducing the effects
of distraction and thereby allowing increased cognitive re-
sources to be devoted to the memory task.

Important for present purposes, we extended Glenberg
and colleagues’ (1998) findings by showing that older
adults, like younger adults, benefit from reducing distrac-
tion. From the general theoretical perspective that older
adults have difficulty inhibiting the entrance of irrelevant
information into working memory (Hasher & Zacks, 1988),
we expected that older adults would have problems ignoring
complex environmental stimulation and thus would benefit
greatly from closing their eyes or focusing on a simple con-
stant stimulus. Contrary to this prediction, the results of
both experiments showed spared inhibitory functioning for
older adults as there were similar benefits of gaze aversion
for younger and older adults. Thus, the present results,
along with those of other researchers (e.g., Schooler et al.,
1997) suggest that inhibitory processes may not deteriorate
markedly with increasing age.

Given the strong evidence for at least some types of age-
related decrements in inhibitory processing (Earles et al.,
1997; Hasher et al.,, 1999; Verhaeghen & DeMeersman,
1998; Zacks & Hasher, 1994), however, we prefer the inter-
pretation that certain kinds of inhibitory functioning remain
intact in older adulthood (Hasher et al., 1999; Kramer et al.,
1994). As proposed by Hasher and colleagues, it seems that
the capacity to inhibit visual information appearing in fixed
locations is spared (Carlson et al., 1995; Connelly &
Hasher, 1993; Verhaeghen & DeMeersman, 1998). Previ-
ous findings have shown spared inhibitory ability for loca-
tion in older adults (Connelly & Hasher, 1993) and that
older adults can ignore columns or lines of text as well as
younger adults (Carlson et al., 1995). In this context, our re-
sults, using large and rather complex stimuli appearing in
fixed locations, provide impressive additional evidence for
this view. Moreover, to the extent that our distraction condi-
tions approximated the kinds of visual distractions that actu-
ally occur during real-world encoding and retrieval, our re-

sults suggest that older adults are not especially affected by
ambient visual distractions.

Another possible explanation of our failure to find age-
related deficits in sensitivity to distraction is related to the
fact that our encoding task (presented auditorially) and dis-
traction (presented visually) were presented in different mo-
dalities; see Appendix, Note 2. Regardless of age, it may be
the case that it is primarily resources specific to a visual
subsystem (e.g., visuospatial sketch pad) that are occupied
by visual distraction, and perhaps this minimizes or masks
any age-related deficits in inhibition when the learning ma-
terials are presented auditorially. According to this view, if
the distraction were presented in the same modality as the
to-be-learned material, then age-related inhibitory deficits
would be more pronounced and older adults would show a
greater benefit of gaze aversion.

Given the paucity of research examining the influence of
genuinely extraneous distraction on cognition, further re-
search comparing the effects of gaze aversion on same and
different modality distraction would be useful. It is also im-
portant to realize that our distraction conditions did not sam-
ple the entire range of the stimulus complexity dimension,
and it may be the case that older adults would show greater
benefits of gaze aversion (than younger adults) with more
complex stimuli such as live or movie action. Similarly, older
adults may be more sensitive to distracting material that is
similar in nature to the learning material (i.e., when both the
learning and distracting material consist of words; see Kaus-
ler & Kleim, 1978, and Verhaeghen, Vandenbroucke, &
Dierckx, 1998, for different results under these conditions).
Along these lines, and especially given the general impression
that older adults are more sensitive to distraction than younger
adults, we echo Park’s (1992) call for more “research on age
differences in the effects of truly irrelevant distraction on var-
ious component behaviors of cognition” (p. 462).

One caveat regarding our results is that it may be that
age-related decrements in inhibition are very small and our
experiments may not have been sufficiently sensitive to de-
tect them. Our rather large sample sizes in Experiment 1 (36
younger and 36 older participants when collapsed over en-
coding and retrieval conditions) and our replication of no
effect in Experiment 2 argue against this possibility. Also
arguing against this interpretation were our findings in both
experiments that, if anything, the nominal and proportional
benefits of gaze aversion were larger for younger adults.
Nonetheless, given that this is the first published research
examining age differences in the benefits of gaze aversion,
it is still possible that there are subtle age-related differ-
ences in susceptibility to the kinds of distraction used in
these experiments. What seems clear, however, is that pos-
sibly small age-related decrements in negative priming do
not translate into gross age-related deficits in sensitivity to
the kinds of distraction used in the present research.

Our results also extend those of Glenberg and colleagues
(1998) in showing that gaze aversion facilitates encoding as
well as retrieval for both younger and older adults. To the ex-
tent that divided attention results can be applied to situations
in which participants try to ignore distraction, we expected
that the beneficial effects of gaze aversion would be larger at
encoding than at retrieval (Craik et al., 1996) and that older
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adults would be disproportionately affected by distraction at
encoding (Park et al., 1989). However, there was no evidence
for these patterns. Our findings were probably due to the lack
of emphasis placed on processing the distraction in our re-
search relative to divided attention studies. Our results
showed that when the emphasis is completely on the memory
task such that participants attempt to ignore visual distraction,
the distracting effects are similar for encoding and retrieval.
Thus, although encoding and retrieval processes may differ in
the extent to which they are under conscious control (Craik et
al., 1996), they are similarly affected when the task demands
discourage processing of the distracting materials.

The magnitude of the benefits of gaze aversion varied
across our two experiments. Collapsed across the conditions
of Experiment 1, closing the eyes and focusing on a simple
stimulus led to a modest absolute increase in recall of 6.0%
in comparison to the complex distraction condition, and this
represents a relative increase of approximately 12.5%. In
Experiment 2, the benefits of gaze aversion were more pro-
nounced and produced an absolute increase of 9.5% and a
relative increase of 32.8%. (These compare with an absolute
increase of 5% and a relative increase of 20% in Experiment
5 of Glenberg et al., 1998.) The apparently larger effects in
Experiment 2 may have been due to using a retrieval task
(free recall) that is more sensitive to distracting influences
(Craik et al., 1996) and/or to using more dynamic distrac-
tion. Given the other differences between the experiments,
however, these possibilities remain speculative at this point.
Nonetheless, these results suggest that certain materials and
tasks may be especially sensitive to distraction, and we be-
lieve that further research aimed at examining these condi-
tions has both practical and theoretical interest.

Like Glenberg and colleagues (1998), we believe that
gaze aversion can have some benefits on cognitive process-
ing. As proposed by Glenberg and colleagues, it appears
that we are normally engaged in the environment in the
sense that some of our cognitive resources are devoted to
processing fluid environmental conditions. Disengaging
from environmental control appears to free up some cogni-
tive resources, and our research shows that this has mne-
monic benefits. In terms of practical value, gaze aversion
seems to be a relatively simple way of reducing environ-
mental distraction during encoding and retrieval and boost-
ing memory performance for both older and younger adults.
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Appendix
Notes

1. For ease of exposition, these data were collapsed across
lists. A2 X 2 X 3 X2 X 2ANOVA that included lists as
a variable revealed that performance was significantly
higher on the second list (for both younger and older
adults), but there were no significant interactions involv-
ing lists.

2. We thank an anonymous reviewer for pointing this out.



