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Abstract
Persons with and without mental retardation who were matched on CA took part in three
tasks: an inhibition of return task, a location negative-priming task, and an identity nega-
tive-priming task. Having participants perform all three tasks allowed us to correlate per-
formance among the tasks and assess the various relationships among performance mea-
sures on negative priming and inhibition of return. The participants with mental retarda-
tion did not exhibit negative priming of identity. However, they did exhibit negative prim-
ing of location and inhibition of return. The participants without mental retardation
exhibited all three effects. A different pattern of correlations was observed for the partici-
pants with and those without mental retardation. Possible reasons for this difference are
discussed.

The ability to locate and identify objects in
the visual environment is critically important to
normal, everyday functioning. Typically, locating
and identifying objects involves some basic search
mechanisms because the visual system is unable
to process all available input at once (e.g., Wolfe,
1994). Among the various features of visual atten-
tion that make search more efficient are processes
that limit the return of attention to previously
searched objects or locations. Two classes of phe-
nomena that appear to serve such a purpose are
inhibition of return (Clohessy & Cohen, 1984)
and negative priming (Lowe, 1979; Neill, 1977;
Tipper, 1985). Our goal in the research reported
here was to compare the use of these processes
and their interrelations for adolescents with and
without mental retardation.

Clohessy and Cohen (1984) demonstrated
that when attention is first drawn to a specific
location (e.g., by virtue of a cue) and then directed
to another spatial location, individuals are slower
to detect the presence of a target at the previously

attended location relative to other locations. This
phenomenon has been labeled ‘‘inhibition of re-
turn’’ (Clohessy, Rafal, Choate, & Vaughan,
1985). The generally accepted interpretation of
the inhibition of return effect is that attention is
inhibited from returning to a previously attended
location for some period of time once attention
has been removed from that location (e.g., Ber-
lucchi, Chelazzi, & Tassinari, 2000; Clohessy et
al., 1985; Tipper, Weaver, Jerreat, & Burak, 1994).
Inhibition of return is a relatively robust phenom-
enon and has been demonstrated in infants (e.g.,
Clohessy, Posner, Rothbart, & Vecera, 1991) and
in older adults (e.g., Danckert, Maruff, Crowe, &
Currie, 1998; Faust & Balota, 1997), as well as
young adults. Nevertheless, the likelihood of ob-
serving inhibition of return appears to depend on
specific task conditions. For example, the presence
of a secondary spatial working memory task can
reduce or eliminate inhibition of return (Castel,
Pratt, & Craik, 2003). Researchers have also re-
ported that inhibition of return is more common-
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ly observed on detection tasks than on discrimi-
nation tasks (e.g., Schmidt, 1996; Terry, Valdes,
& Neill, 1994). In addition, the failure to explicitly
remove attention from the first cued location
through the use of a second cue can reduce or
eliminate inhibition of return in children under
the age of 10 (MacPherson, Klein, & Moore,
2003). Hence, inhibition of return is more than
simply the result of having attention drawn to a
peripheral location.

To date, inhibition of return has not been in-
vestigated in persons with mental retardation;
hence, one of our basic purposes in the present
study was to evaluate inhibition of return in ad-
olescents with mental retardation. To facilitate the
observation of inhibition of return, we used a
double-cue procedure (e.g., Briand, Larrison, &
Sereno, 2000; Faust & Balota, 1997; Posner & Co-
hen, 1984). In this procedure, an initial peripheral
cue is used to direct attention to a specific loca-
tion, followed by a second cue to redirect atten-
tion away from that location. Inhibition of return
is observed as a slowing of response times to tar-
gets presented at the location of the initial periph-
eral cue relative to targets presented to other pe-
ripheral locations. Given the relative robustness of
inhibition of return across the lifespan (e.g.,
MacPherson et al., 2003), we fully expect to ob-
serve inhibition of return in our adolescents with
mental retardation that is qualitatively similar to
persons without mental retardation of the same
chronological age (CA).

A second purpose in the present study was to
compare the interrelations among inhibition of re-
turn, identity negative priming, and location neg-
ative priming for persons with and without mental
retardation. Negative priming is a general term that
refers to the slowing of response times to a target
because it is similar to a distracter on a previous
trial (e.g., Lowe, 1979; Neill, 1977; Tipper, 1985,
2001). In a typical negative-priming procedure,
each trial consists of two displays, a prime trial
followed by a probe trial. Each display includes a
target and a distractor, and the target is selected
on the basis of some perceptual feature such as
color. If the target in the probe display is the same
(or similar) to the distractor in the prime display,
then response times are typically slower relative to
a neutral condition in which the target in the
probe display is different from the target and dis-
tractor of the prime display. Research has indicat-
ed that persons with mental retardation exhibit
negative priming under some conditions but not

others. More specifically, when participants re-
spond on the basis of stimulus identity (e.g., name
the blue letter), persons without mental retarda-
tion exhibit negative priming, but persons with
mental retardation typically do not (e.g., Cha &
Merrill, 1994; Merrill & Taube, 1996). In contrast,
when participants respond on the basis of stimu-
lus location (locate the letter A), both participants
with and participants without mental retardation
exhibit negative priming (e.g., Merrill, Cha, &
Moore, 1994).

In the study reported here, we matched per-
sons with and without mental retardation on CA.
They took part in three tasks: an inhibition of
return task, a location negative-priming task, and
an identity negative-priming task. Having partici-
pants perform all three tasks allowed us to corre-
late performance among the tasks and assess the
various relationships among performance mea-
sures on negative priming and inhibition of re-
turn. Our general expectation was that assuming
we observed the expected inhibition of return ef-
fect for the participants with mental retardation,
we would also observe a significant correlation
among the two location tasks and not between the
identity task and either location task. This pattern
of results would indicate that inhibition based on
location in the two procedures, often presumed to
be a more basic and ecological effect than inhi-
bition based on identity (e.g., Tipper, Brehaut, &
Driver, 1990), is relatively robust across intelli-
gence-related differences and makes use of similar
mechanisms.

Method

Participants
Participants were 30 adolescents with and 30

adolescents without mental retardation. The ado-
lescents with mental retardation had a mean CA
of 16.16 years (SD � 1.22) and a mean IQ of 63.8
(SD � 5.35). The mean CA of the adolescents
without mental retardation was 16.36 years (SD �
0.99). Those with mental retardation were recruit-
ed from local public schools; the participants
without mental retardation were recruited from a
local private high school. Participants were paid
$5.00 for completing the study.

General Procedure
All participants took part in all three tasks,

which were presented on an IBM 360C Thinkpad
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Figure 1. Sequence of events in the inhibition of
return task for a different location trial.

Computer; we used the Superlab Experimental
Software program (Cedrus Corp., 1996). Stimuli
were presented in the center of a 21.6 cm screen.
Participants were seated approximately 40 cm
from the screen and made their responses manu-
ally using the computer keyboard. Response keys
were appropriately marked to facilitate rapid re-
sponding. For the inhibition of return task, the
letters D and K were labeled left and right, respec-
tively. For the identity negative-priming task, the
letters S, D, K, and L were relabeled A, B, C, and
D, respectively; we used the natural order of the
letters to reduce mapping problems. For the lo-
cation negative-priming task, the letters S, D, K,
and L (still relabeled A, B, C, and D) correspond-
ed to far left, near left, near right, and far right to
facilitate mapping of the target locations. No par-
ticipant appeared to have any trouble learning the
appropriate responses. In each task, participants
were instructed to respond as rapidly as possible
without error. Response times and accuracy of re-
sponse were recorded automatically. The presen-
tation order of the three tasks was counterbal-
anced across participants within groups.

Tasks
Inhibition of return. The independent variables

in the inhibition of return task included group
(mental retardation, no mental retardation) and
cue/target location (same location, different loca-
tion). Cue/target location was manipulated within
subjects. The dependent variable was response
time to the target. The display consisted of a cen-
ter square (1.5 cm per side) flanked by identical
squares 4 cm to the right and 4 cm to the left of
center. The target was a 0.5-cm black filled square
that could appear in either of the two peripheral
squares. Participants were instructed to keep their
eyes focused on the center square throughout the
task. Each trial consisted of the following se-
quence of events. One of the peripheral squares
was cued for 150 ms. The cue consisted of four
lines perpendicular to the sides of the square
flashed on the outside of the square (see Figure
1). Immediately following the offset of the periph-
eral cue, a second cue was presented around the
center square to direct attention away from the
initially cued location. The second cue was also
presented for 150 ms. The target was presented at
varying interstimulus intervals following the offset
of this second cue on 80% of the trials. The in-
tervals we used were 100, 300, 500, 700, and 900
ms. Intervals were varied to prevent participants

from developing a response-time set associated
with the timing of the cues. We have found that
participants often respond in time with the cues
when multiple cues are presented, and varying the
interval between the last cue and the target pre-
sentation would typically prevent that. Twenty
targets were presented at each interval (for a total
of 100 experimental trials), with half of the targets
presented in the same location as the first cue and
half presented in the opposite location. Partici-
pants simply identified the location of the target
as rapidly as possible (left or right) using the com-
puter keyboard to respond. A participant’s re-
sponse ended each trial and initiated the next trial
750 ms later. We did not present any target on
20 additional trials to ensure that participants
were not simply responding to the cue. The du-
ration of the no target trials was 1500 ms follow-
ing the second cue. The next trial was initiated
750 ms later. Participants received 20 practice
trials, identical in presentation to the experimen-
tal trials, to familiarize them with the task. The
120 experimental and no target trials were pre-
sented in random order immediately following
the practice trials.



392 � American Association on Mental Retardation

VOLUME 111, NUMBER 6: 389–399 � NOVEMBER 2006 AMERICAN JOURNAL ON MENTAL RETARDATION

Inhibition effects M O’Dekirk and E. C. Merrill

Identity negative priming. The independent var-
iables in the identity negative-priming task were
group (mental retardation, no mental retardation)
and repetition condition (repeated-attended, re-
peated-ignored, and not repeated). The repetition
condition was manipulated within subjects. The
dependent variable was response time to identify
the target. Each trial included two sequentially
presented displays: a prime display followed by a
probe display. Each display included two different
letters selected from A, B, C, and D. One letter
was presented in red and one in blue. Participants
responded to both the prime and probe displays,
which could not be distinguished by the partici-
pant in the current procedure. The participant was
instructed to identify the red letter as rapidly as
possible while ignoring the blue letter. Letters
were approximately 0.5 cm in height and width
and were presented next to each other in the cen-
ter of the display. Each of the four letters occurred
as a target and a distractor an equal number of
times in each condition. The target appeared
equally often to the left or right of the distractor
letter. Repetition condition referred to the relation
between the prime and probe displays. In the re-
peated-attended condition, the target was identical
in the prime and probe displays of a trial. In the
repeated-ignored condition, the target in the
probe display was the same as the distractor in the
prime display. In the not repeated condition, both
letters in the prime display were different from
both letters in the probe display. The task began
with 20 practice trials, followed by 144 experi-
mental trials (48 in each repetition condition). We
used a continuous presentation procedure to pre-
sent experimental trials in random order. Partici-
pants responded to each display (prime and
probe), which remained visible until a response
was made. The response removed the current dis-
play from the monitor and initiated presentation
of the next trial that appeared 750 ms later.

Location negative priming. As with the identity
negative priming task, the independent variables
were group and repetition condition. The depen-
dent variable was response time to locate the tar-
get. Again, each trial consisted of a prime display
followed by a probe display. Each display con-
sisted of four horizontal lines, designating possi-
ble target locations, and both a letter O and a �
sign. The O was the target and the � was the
distractor. In the repeated-attended condition, the
target was presented in the same location on the
prime and probe trials. In the repeated-ignored

condition, the target in the probe display was in
the same location as the distractor in the prime
display. In the not repeated condition, the target
in the probe display was in a different location
than either the target or distractor in the prime
condition. As with the identity task, the location
task began with 20 practice trials, followed by 144
experimental trials (48 in each repetition condi-
tion). We used a continuous presentation proce-
dure to present experimental trials in random or-
der. Participants responded to each display, which
remained visible until a response was made. The
response removed the current display from the
monitor and initiated presentation of the next tri-
al that appeared 750 ms later.

Results
Median response times were calculated for

each participant in each condition, excluding data
on trials when errors were made. The means of
these medians are presented in Table 1. Interfer-
ence was exhibited by 27 persons with and 25
persons without mental retardation in the inhibi-
tion of return task, 16 persons with and 25 with-
out mental retardation in the identity task, and 26
persons with and 29 persons without mental re-
tardation in the location task. For the inhibition
of return task, we computed a single measure for
the same location and a single measure for the
different location conditions by averaging medi-
ans obtained in the 300-, 500-, 700-, and 900-ms
conditions for each participant. We omitted data
from the 100-ms condition because previous re-
search has indicated that individuals typically ex-
hibit facilitation at short intervals following the
presentation of a cue rather than inhibition. Our
concern was that the 100-ms interval that actually
was presented 400 ms following the onset of the
peripheral cue may have been an intermediate in-
terval at which some participants exhibited facili-
tation and some exhibited inhibition. Hence, we
decided to exclude these data from analysis. Errors
were relatively infrequent, being 5% or less for all
conditions. In addition, no participants commit-
ted greater than 7.5% errors; therefore, error rates
received no further attention. Results from each
task are described separately, followed by a com-
parison across tasks.

Inhibition of Return
Response time data were analyzed using a 2

(mental retardation, no mental retardation) � 2
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Table 1. Median and SDs for Response Times by
Group and Condition

Task condition

With MRa

Median SD

Without MR

Median SD

Inhibition of return

Different location 444 115 325 40
Same location 477 120 349 43

Identity negative
priming

Repeated attended 780 199 547 67
Not repeated 917 194 659 91
Repeated ignored 926 168 681 89

Location negative
priming

Repeated attended 915 354 549 95
Not repeated 917 306 573 101
Repeated ignored 968 309 621 100

aMental retardation.

(same and different cue/target location) analysis of
variance with cue/target location treated as a with-
in-subjects variable. The analysis revealed a signif-
icant main effect of group, F(1, 58) � 29.87, p �
.01, with the participants without mental retarda-
tion responding faster than did the participants
with mental retardation (338 ms and 458 ms, re-
spectively). In addition, there was a significant
main effect of cue/target location, F(1, 58) �
69.96, p � .01, with different cue/target locations
being responded to faster than same cue/target lo-
cations (385 and 414 ms, respectively). The Group
� Cue/Target Location interaction was not sig-
nificant. Planned comparisons using repeated
measures t tests revealed that both the participants
without mental retardation, t(29) � 4.87, p � .01,
and the participants with mental retardation, t(29)
� 6.93, p � .01, exhibited significantly faster re-
sponse times in the different relative to the same
cue/target locations. Hence, both groups exhibit-
ed inhibition of return and did so to approxi-
mately the same degree. The degree of slowing
represented a 7% increase in response times rela-
tive to the different cue condition for both
groups.

Identity Negative Priming
We analyzed response time data using a 2

(mental retardation, no mental retardation) � 3

(repeated-attended, repeated-ignored, and not re-
peated) ANOVA, with repetition condition treat-
ed as a within-subjects variable. The primary anal-
ysis yielded a significant main effect of group,
F(1, 58) � 48.78, p � .01, with the participants
without mental retardation responding faster than
did the participants with mental retardation (629
and 874 ms, respectively). There was also a signif-
icant main effect of repetition condition, F(2, 116)
� 111.62, p � .001. Post hoc analysis indicated
that response times were significantly faster, ps �
.05, using Tukey HSD in the repeated-attended
condition (663 ms) than in either the not repeated
or the repeated-ignored conditions (785 and 802
ms, respectively). The repeated-ignored condition
was also significantly slower, p � .05 using Tukey
HSD, than the not repeated condition. The faster
response times in the repeated-attended condition
are indicative of positive priming and the slower
response times in the repeated-ignored condition,
indicative of negative priming. The interaction of
Group � Repetition Condition was not signifi-
cant.

Because the focus of our research in this task
was on the negative-priming effect, we calculated
an identity negative-priming effect for each indi-
vidual by subtracting median response times of
the not repeated condition from those of the re-
peated-ignored condition. A one-way ANOVA in-
dicated that the negative-priming effect for the
participants without mental retardation was great-
er than that for those with mental retardation,
F(1, 58) � 5.11, p � .05. Subsequent analyses in-
dicated that the negative-priming effect was great-
er than zero for the participants without mental
retardation, t(29) � 4.58, p � .01, but not for the
participants with mental retardation. This pattern
of results is consistent with previous research com-
parisons of persons with and without mental re-
tardation on the identity negative-priming task
(e.g., Cha & Merrill, 1994; Merrill & Taube,
1996).

Location Negative Priming
Response-time data were analyzed using a 2

(mental retardation, no mental retardation) � 3
(repeated-attended, repeated-ignored, and not re-
peated) ANOVA with repetition condition treated
as a within-subjects variable. The analysis revealed
a significant main effect of group, F(1, 58) �
34.68, p � .01, with the participants who did not
have mental retardation responding faster than
those with mental retardation (581 and 933 ms,
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Table 2. Pearson Product Moment Correlation
Coefficients by Group

Interaction
With
MRa

Without
MR

All participants
Location � Identity �.29 �.17

Location �
Inhibition of Return �.11 �.44*

Inhibition of Return �
Identity �.20 �.10

Participants who exhibited
location negative priming
Location � Identity �.43* �.18

Location �
Inhibition of Return �.39* �.45*

Inhibition of Return �
Identity �.35 �.11

aMental retardation.
*p � .05.

respectively). There was also a significant main ef-
fect of repetition condition, F(2, 116) � 12.68, p
� .01. Post hoc analysis indicated that response
times in the repeated-ignored condition (793 ms)
were slower than those of the repeated-attended
condition (731 ms) and the not repeated condi-
tion (745 ms), with both ps � .05 using Tukey’s
HSD. The repeated-attended condition was not
significantly different from the not repeated con-
dition.

Again, we conducted comparisons to evaluate
the negative-priming effect for the two groups. Lo-
cation negative-priming effects were calculated for
each participant by subtracting the not repeated
condition from the repeated-ignored condition.
Group differences were compared using a one-way
ANOVA. The analysis indicated that the negative-
priming effect was not different across groups. In
addition, we found that the negative-priming ef-
fect was greater than zero for both participants
with mental retardation and participants without
mental retardation, ts(29) � 4.76 and 8.05, ps �
.01, respectively. Consistent with previous re-
search (Merrill et al., 1994), both the participants
with and without mental retardation exhibited
both negative priming in the location negative-
priming task.

Comparisons Across Tasks
Pearson product-moment correlation coeffi-

cients were calculated between the negative-prim-
ing effects (repeated ignored–neutral) for each
group and between each negative-priming effect
and inhibition of return (different–same) for each
group. The resulting r values are presented in Ta-
ble 2.

One individual correlation coefficient was sig-
nificant: a significant negative correlation between
location negative-priming and inhibition of return
for the participants without mental retardation,
suggesting that inhibition of return and location
negative-priming are produced in different ways
for these participants. There were also two signif-
icant differences between correlations for the par-
ticipants with and without mental retardation.
The correlation coefficients between location neg-
ative-priming and inhibition of return were sig-
nificantly different for the groups, difference �
.554, z � 2.19, p � .05, one-tailed, and the cor-
relation coefficients between location negative-
priming and identity negative-priming were sig-
nificantly different for the participants with and

those without mental retardation, difference �
.467, z � 1.76, p � .05, one-tailed.

Because both group differences involved lo-
cation negative priming, we decided to conduct a
post hoc analysis using only those participants
who exhibited slower response times in the re-
peated-ignored condition relative to the not-re-
peated condition of the location negative-priming
task. These analyses were conducted to assess the
reliability of our primary correlations. Hence,
newly significant correlations, although reported
here, will not be addressed in the Discussion sec-
tion because they are based on partial data. Twen-
ty-six participants with mental retardation (87% of
the total) and 29 participants without mental re-
tardation (97% of the total) were included in the
new correlations. The resulting analyses eliminat-
ed the influence of outliers, which in the context
of our present research, we defined as persons
who did not exhibit the effect of primary interest,
namely, location negative-priming. The new r val-
ues are also reported in Table 2. These analyses
yielded two additional significant correlations for
the participants with mental retardation: Location
negative-priming with inhibition of return yielded
a significant positive correlation and location neg-
ative-priming with identity negative-priming yield-
ed a significant negative correlation. In addition,
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the group differences associated with these r val-
ues was even larger than those obtained in the
original analysis, both ps � .025, one-tailed.

Taken together, the results of the correlational
analyses suggest that there may be a difference in
how participants with and without mental retar-
dation performed the location negative-priming
task. This possibility is addressed in the next sec-
tion. However, any conclusions reached on the
basis of these data must remain tentative because
of the post hoc nature of these analyses.

Discussion
Our comparison of CA-matched persons with

and without mental retardation on the negative-
priming procedures essentially replicated those re-
ported by Cha and Merrill (1994) and Merrill et
al. (1994). Persons with mental retardation did not
exhibit negative priming when responses required
the identification of the target stimulus but did
exhibit negative priming when responses required
location of the target stimulus. Persons without
mental retardation exhibited negative priming in
both response conditions. Hence, on the surface
we have observed a fundamental difference be-
tween groups in the application of selective atten-
tion processes in the identification task and a fun-
damental similarity between groups in the appli-
cation of selective attention in the location task.

Although the negative-priming results were
similar to previous research, the positive priming
effects were somewhat different than those re-
ported by Cha and Merrill (1994) and Merrill et
al. (1994). There are several plausible reasons for
this discrepancy. With respect to the location task,
we note that there was no standard facilitation ef-
fect in the repeated-attended condition. Using es-
sentially identical procedures to those used in this
study, researchers’ results with college students
have ranged from a facilitation effect of 68 ms
(Koshino, Boese, & Ferraro, 2000) to an interfer-
ence effect of 11 ms (Tipper et al., 1990). The
results we obtained for both groups of participants
fall within these two extremes. In addition, our
procedure was different from Merrill et al. (1994)
in several ways, with the most important probably
associated with the response-stimulus interval. In
Merrill et al. the interval was extremely short (each
new display appeared immediately after a response
was made to the previous display). In that study,
the authors suggested that the relatively small fa-
cilitation effects observed for the participants

without mental retardation may have been due to
an inhibition of response that builds up imme-
diately following a response and dissipates over
time. In the present research we used a 750-ms
interval. If we assume a slower build-up and re-
lease from this form of inhibition for the persons
with mental retardation, then the longer interval
used in the present research may have resulted in
smaller facilitation for the persons with mental re-
tardation relative to those without mental retar-
dation. A similar argument may be used to explain
why the persons with mental retardation did not
exhibit larger facilitation effects than did those
without mental retardation in the identity nega-
tive-priming task in this study (as was observed by
Cha and Merrill, 1994). Of primary importance
was the fact that positive- and negative-priming
effects were not correlated in this study (range �
�.10 to �.18 across groups and conditions), sug-
gesting that variations in positive priming proba-
bly did not influence our negative-priming results.

We also observed similar levels of inhibition
of return for the participants with and without
mental retardation. Based on research with infants
(Harman, Posner, Rothbart, & Thomas-Thrapp,
1994) and children (MacPherson et al., 2003), we
fully expected to observe inhibition of return in
persons with mental retardation. Nevertheless,
this is the first demonstration of equivalence in
inhibition of return by persons with and those
without mental retardation. In fact, the percentage
increase in response times associated with inhibi-
tion of return was 7% for both groups. However,
it is also important to mention that inhibition of
return-related differences between groups similar
to those used in our study may appear under task
conditions that do not encourage the removal of
attention from the cued peripheral location. In-
hibition of return effects are observed at a much
younger developmental age (5 to 10 years) using
the double-cue procedure that we employed in
our study relative to using a single-cue procedure
(12 to 17 years of age) (MacPherson et al., 2003).
If such results are found, we believe that group
differences associated with the two different cuing
procedures are related to issues concerning the
general deployment of attention and strategic con-
trol rather than mechanisms of inhibition of re-
turn per se (see also Faust & Balota, 1997;
MacPherson et al., 2003). Other mechanisms
thought to contribute to the expression of inhi-
bition of return include attention (e.g., Berlucchi,
Chelazzi, & Tassinari, 2000), ocular-motor pro-
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cesses (e.g., Taylor & Klein, 1998), and spatial
working memory (e.g., Castel et al., 2003). Further
research is necessary to determine the extent to
which any or all of these mechanisms differen-
tially influence the expression of inhibition of re-
turn for persons with and without mental retar-
dation.

An important feature of this investigation was
to test the same participants on all three proce-
dures. This allowed us to assess the interrelations
among the three processes for the two groups of
participants. One correlation coefficient using all
data was significantly different from zero, a sig-
nificant negative correlation between location
negative priming and inhibition of return for the
participants without mental retardation. The neg-
ative correlation is contrary to what we expected.
We had initially thought that we would obtain a
high degree of correspondence between the two
location tasks (inhibition of return and location
negative priming) for both groups, indicating that
there was a common basis for the similarity in
inhibition observed across tasks for persons with
and without mental retardation. In fact, Christie
and Klein (2001) recently suggested that negative
priming in the spatial location procedure may be
more similar to inhibition of return and the au-
tomatic attraction of attention to new objects
than to the inhibition mechanisms thought by
many to underlie negative priming of identity
(e.g., Houghton & Tipper, 1994; Klein & Taylor,
1994). The negative correlation implies that fac-
tors that are associated with greater location neg-
ative priming are associated with smaller inhibi-
tion of return effects. One reasonable explanation
may be that the negative correlation reflects the
strategies used by the participants without mental
retardation to maximize performance in the two
tasks. In the location negative-priming task, max-
imum performance from the participants’ per-
spective is achieved by directing attention toward
the target of the prime display and away from the
distractor of that display. Large negative-priming
effects are associated with residual effects of a high
level of attentional control. Participants are typi-
cally unaware of the relations between the loca-
tion of the distractor and target in the repeated-
ignored condition and, hence, do not engage in
any behavior to minimize negative priming. In
contrast, maximum performance in the inhibition
of return task actually requires participants to re-
turn to the previously cued location on 50% of
the trials. Hence, maximum performance is actu-

ally associated with a smaller inhibition of return
effect, because the participant is able to redirect
attention to the fixation point more rapidly and
recover from the previous misdirection of atten-
tion. To the extent that this is true, a negative
correlation would be a reasonable outcome.

Two group differences between correlations
based on all of the data were also observed. These
differences were reliable even though only one of
the individual correlations was significant. The
significant differences were associated with the
correlation between location negative priming and
inhibition of return and the correlation between
location negative priming and identity negative
priming. In addition, the group differences re-
mained reliable even when analyses were limited
to persons who exhibited location negative prim-
ing. It is, therefore, reasonable to speculate that
persons with and without mental retardation may
produce location negative priming in slightly dif-
ferent ways because the location negative-priming
effect was part of both significant differences.
However, we are not able to identify the nature
of the processes or mechanisms used to perform
our three tasks that may be different for persons
with and without mental retardation based on our
current data. Each task is likely to involve multi-
ple processes. At the very least, there would be
activation of the unwanted item name or location,
automatic or active suppression of the unwanted
name or location, and recovery from information
suppression. The product of each of these pro-
cesses would also be expected to be time sensitive.
Hence, it may be possible to observe a positive
correlation if our measures on the tasks are both
made during the period of active suppression, but
observe a negative correlation if our measure on
one task reflects the period of active suppression
and our measure on the other task reflects recov-
ery from suppression. Whether the different pat-
tern of correlations observed in the present study
reflects process differences or measurement differ-
ences cannot be determined from these data. It
will be necessary to identify and measure the com-
ponents of each task independently to determine
whether the different patterns of correlations ob-
served for the groups actually represents a pro-
cessing difference.

One important implication of our results is
that persons with mental retardation do not differ
from CA-matched persons without mental retar-
dation on all aspects of visual selective attention.
Persons with mental retardation can exert relative-
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ly efficient control of inhibitory processes of se-
lective attention, essentially equal to that exhib-
ited by persons without mental retardation, when
selection is associated with the location of the tar-
get. Performance on the inhibition of return task
and the location negative-priming task was essen-
tially equal for the two comparison groups. There
are at least two plausible reasons for this outcome.
First, the visual processing of spatial information
is typically associated with a different visual path-
way than is associated with the processing of iden-
tity information (e.g., Connelly & Hasher, 1993;
Ungedeider & Mishkin, 1982). This pathway may
be relatively intact for persons with mental retar-
dation, making it unlikely that we would observe
group differences in the performance of our lo-
cation-based visual selective attention tasks. Sec-
ond, our spatial attention tasks (as well as many
real world tasks of spatial attention) preserved
some information about the distractor location.
Hence, if inhibitory mechanisms of visual selec-
tive attention typically involve retaining distractor
information in working memory, it is unnecessary
in many spatial location tasks. Hence, inhibition
is observed. Regardless of the reason, it seems
clear that inhibition that can be produced as a
relatively automatic by-product of information
processing in the two location tasks and is evident
for both persons with and without mental retar-
dation.

In contrast to tasks that involve the inhibition
of location, persons with mental retardation did
not exhibit inhibition in the identity negative-
priming task. One important difference between
the location and identity tasks is that inhibition
in the identity task appears to be resource depen-
dent (Engle, Conway, & Tuholski, 1995). In es-
sence, persons must divide resources between the
target, to facilitate processing of the target, and
the distractor, to limit distractor interference. Di-
vided attention tasks may be particularly difficult
for persons with mental retardation (see Tompo-
rowski & Tinsley, 1997). Therefore, perhaps by
strategy choice rather than lack of ability selection
by persons with mental retardation involves di-
recting more resources at the target until an iden-
tification of the target is made. Although this
strategy typically results in a correct response, it
may be much less efficient than inhibiting the
identity of the target while responding to the tar-
get. For example, when an object remains a dis-
tractor over several consecutive presentations as
the target changes it should be possible to inhibit

the distractor the first time and keep the identity
of the distractor suppressed without expending
greater resources to limit interference while re-
sponding to the target changes. If the identity of
the distractor is not suppressed, then each change
in target represents a new event and requires as
many resources to identify the target as the pre-
vious presentation. Persons without mental retar-
dation appear to do the former and gain an ad-
vantage in processing efficiency over persons with
mental retardation, who appear to do the latter.

Differences in the degree to which inhibition
is resource dependent across our three tasks may
also provide a plausible explanation for the dif-
ferences in correlations we observed across tasks.
In particular, it has been suggested that the loca-
tion negative-priming task can be performed in
more than one way and may or may not involve
resources directed at inhibiting the location of the
distractor (see Christie & Klein, 2001; Tipper,
2001). If resources are involved in inhibiting the
distractor in the location negative-priming task,
we would expect a positive correlation between
negative-priming effects in the location and iden-
tity tasks. However, if location negative priming
is a relatively automatic by-product of processing,
much like inhibition of return, then we might ex-
pect a positive correlation between location neg-
ative priming and inhibition of return and a neg-
ative correlation between location negative prim-
ing and identity negative priming. We observed
features of both patterns of performance: one pat-
tern for the participants with mental retardation
and one pattern for the participants without men-
tal retardation. Hence, it appears that location
negative priming may be more resource depen-
dent for the persons without mental retardation
than for the persons with mental retardation.
However, as mentioned earlier, it is not possible
to identify the specific source of processing dif-
ferences from the current data.

Conclusions
An important goal of research conducted on

persons with and without mental retardation by
many investigators is to evaluate patterns of sim-
ilarities and differences in cognitive performance
that are associated with differences in IQ. It is
typically assumed that similarities in cognitive per-
formance between persons with and without men-
tal retardation who are matched on CA reflect im-
portant domains in which cognition is relatively
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preserved (e.g., Atwell, Conners, & Merrill, 2003;
Merrill et al., 1994; Wyatt & Conners, 1998).
However, if it is possible to observe similar per-
formance in tasks that may be performed in dif-
ferent ways then our interpretation of perfor-
mance similarities may be more complex. Tradi-
tionally, researchers have used procedures that
have been extensively analyzed using participants
without mental retardation to evaluate similar
mechanisms of persons with mental retardation.
It may be that greater caution should be used
when drawing conclusions about persons with
mental retardation based on adaptations of tasks
designed to study specific cognitive mechanisms
used by persons without mental retardation.
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