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Abstract
Persons with mental retardation often exhibit greater interference in visual selective atten-
tion tasks than do persons matched with them on CA. My goal here was to evaluate
whether differences in distractor interference between persons with and without mental
retardation may be related to differences in negative priming. Fifteen participants with
mental retardation, 15 without mental retardation matched on CA, and 15 without mental
retardation matched on MA participated in three selective attention tasks, which were
chosen to elicit small, medium, and large group differences in interference, respectively.
The failure to engage in inhibitory processes by the participants with mental retardation
in these tasks of selective attention was related to increased distractor interference.

Persons with mental retardation often exhibit
greater interference in visual selective attention
tasks than do persons without mental retardation
with whom they are matched on chronological
age CA (e.g., Crosby, 1972; Hagen & Huntsman,
1971; Merrill & O’Dekirk, 1994; Mosley, 1980).
Merrill and O’Dekirk reported that a portion of
this interference might be due to a difficulty that
individuals with mental retardation have in re-
stricting the size of focal attention. In their Ex-
periment 1, participants identified target letters
that were flanked on both sides by a distractor
letter (e.g., S H S). All participants exhibited in-
terference in identifying the target letter when the
distractors were spatially close to the target. In ad-
dition, as the spatial distance between the target
and distractor letters increased, all participants ex-
hibited a decrease in interference. However, for
the participants without mental retardation, inter-
ference was eliminated at smaller separations be-
tween target and distractor letters than for the par-
ticipants with mental retardation, indicating group
differences in the ability to restrict focal attention
in the visual field.

Although early models of selective attention
derived to explain efficient selection focused pri-
marily on excitatory processes directed at the tar-
get of interest (e.g., Posner, 1980; C. Ericksen &
St. James, 1986), more recent models have sug-
gested that selection also involves the inhibition
of irrelevant or distractor information (e.g.,
Houghton & Tipper, 1994; Houghton, Weaver,
Tipper, & Shore, 1996). Much of the evidence in
support of inhibition processes of selective atten-
tion has been gathered using the negative priming
paradigm (e.g., Lowe, 1979; Neill, 1977; Tipper,
1985; Tipper & Cranston, 1985). Negative prim-
ing effects are observed when processes used to
select a target stimulus in one display reduce per-
formance in the selection of a target in the next
display. In the typical study researchers present
displays with one target stimulus and one distrac-
tor stimulus. The participants identify the target
and do not respond to the distractor over a series
of trials. Of primary interest is what happens
when a distractor in one display becomes a target
in the next display. Typically, response times are
slower when identifying a target that was a dis-
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tractor in the previous display relative to identi-
fying that target if it was not in the previous dis-
play. This slowing of response times is what is
known as the negative priming effect (Lowe, 1979;
Tipper, 1985). The negative priming effect has
been observed using a variety of stimuli (e.g., let-
ters, words, pictures, nonsense shapes) and across
a wide range of tasks (e.g., identification, match-
ing, localization, categorization) indicating a ro-
bust phenomenon that many researchers consider
integral to selective attention (see Fox, 1995; May,
Kane, & Hasher, 1995; Tipper, 2001).

Research assessing the negative priming effect
for persons with mental retardation has produced
mixed results. These individuals exhibit negative
priming that is essentially equivalent to that ex-
hibited by persons of the same CA without men-
tal retardation during localization tasks (Merrill,
Cha, & Moore, 1994; O’Dekirk & Merrill, 2005).
In the typical localization task, participants are
presented displays that include both a target and
a distractor stimulus, each of which can appear in
one of several possible locations. The response is
based on the location of the target. Response
times are generally slower when the target of one
display appears in the same location as the dis-
tractor of the previous display. Persons with and
those without mental retardation exhibit a similar
degree of slowing associated with negative prim-
ing under these conditions. It has recently been
suggested that location negative priming is similar
to a phenomenon called inhibition of return (Posner
& Cohen, 1984) and reflects the relatively auto-
matic attraction of attention to new objects and
locations (see, for example, Christie & Klein,
2001). Interestingly, persons with mental retarda-
tion also exhibit inhibition of return that is similar
in magnitude to that exhibited by persons without
mental retardation of the same CA (O’Dekirk &
Merrill, 2005).

In contrast with the localization task, persons
with mental retardation typically do not exhibit
negative priming when selection is based on stim-
ulus identity under conditions in which negative
priming is observed for persons without mental
retardation (e.g., Cha & Merrill, 1994; Merrill &
Taube, 1996). Using an identity negative priming
procedure, Cha and Merrill (1994) presented per-
sons with and without mental retardation
(matched on CA) experimental trials consisting of
two displays: a prime and a probe. Each display
included a target letter (presented in red) and a
distractor letter (presented in blue). The task was

to identify the target letter and not respond to the
distractor letter. The critical condition was the ig-
nored repetition condition in which the distractor
of the prime display became the target of the
probe display. Persons without mental retardation
exhibited a slowing of response times in this con-
dition (relative to a neutral condition), but the
persons with mental retardation did not. The au-
thors concluded that selective attention under
these conditions involved both facilitation of the
target features and inhibition of nontarget features
for the participants without mental retardation,
but only facilitation of the target features for the
participants with mental retardation.

Theoretical accounts of identity negative
priming have focused on (a) a set of mechanisms
that operate on the prime display, typically in-
volving some form of inhibition of the distractor
during target selection (e.g., Houghton & Tipper,
1994; Houghton et al., 1996; Neill, 1977; Strayer
& Grison, 1999) or (b) a set of mechanisms that
operate on the probe display, typically involving
memory retrieval and decision processes (e.g., Mil-
liken, Joordens, Merikle, & Seiffert, 1998; Neill,
Valdes, & Terry, 1995). Evidence in favor of both
general positions has been obtained (see Tipper,
2001), leading several researchers to conclude that
negative priming can result from multiple pro-
cesses whose contributions vary as a function of
specific task conditions (Kane, May, Hasher, Rah-
hal, & Stolzfus, 1997; Tipper, 2001; Wong, 2000).

My purpose in the present investigation was
to address hypotheses consistent with the distrac-
tor inhibition models of negative priming. Ac-
cording to these models, negative priming is es-
sentially a by-product of mechanisms that are ap-
plied to the prime display. When the prime dis-
play is presented, the internal representation of
the distractor is activated and must be inhibited
to facilitate selection of the appropriate target ac-
tion associated with the prime display. It is pre-
sumed that inhibition carries over to the probe
display, thereby slowing responses to the target in
the probe if it requires the same response as the
distractor of the prime trial (e.g., Houghton &
Tipper, 1994; Houghton et al., 1996). Hence, neg-
ative priming is expected to reflect the level of
activation associated with the distractor of the
prime trial (prior to engaging processes of inhibi-
tion), and the failure to engage inhibitory pro-
cesses would be expected to result in greater in-
terference from the distractors. However, it is im-
portant to note that interference may be indepen-
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dently related to excitatory processes directed at
selecting the target (Houghton et al., 1996).
Hence, a failure to observe a relation between neg-
ative priming and distractor interference would
not necessary rule out the possibility that such a
relation exists.

With this caveat in mind, my goal in the re-
search presented here was to evaluate whether dif-
ferences in distractor interference between persons
with and without mental retardation may be re-
lated to differences in negative priming that have
been observed between these groups in previous
studies. Memory retrieval accounts of negative
priming are relatively silent on this issue, with the
exception that, as discussed below, memory re-
trieval mechanisms can produce negative priming
in the absence of distractor interference (e.g.,
Chao & Yeh, 2004; Tipper, 2001).

Attempts to clarify any relation between neg-
ative priming and distractor activation and inter-
ference have yielded equivocal results. For exam-
ple, Houghton et al. (1996) found that distractors
that received high levels of activation resulted in
larger negative priming effects than did distractors
that received lower levels of activation. Similarly,
Strayer and Grison (1999) reported that negative
priming effects are larger when stimuli are repeat-
ed as a target several times during an experiment
relative to stimuli repeated as distractors. Accord-
ing to the authors, the repetition of the stimulus
as a target increased the activation of the stimulus
when it became a distractor, which had to be in-
hibited to reduce response competition when re-
sponding to the target (see also Grison & Strayer,
2001; Kramer & Strayer, 2001). In addition, Mac-
Donald, Joordens, Merikle, and Seergobin (1999)
found that directing attention toward the distrac-
tor (which presumably also increases activation of
the distraction representation) increases the nega-
tive priming effect. In contrast, using a different
procedure, Lowe (1998) found that negative prim-
ing was larger for stimuli repeated as distractors
relative to those repeated as targets, even though
repeating stimuli as distractors should result in less
activation and less response competition relative
to repeating the stimulus as a target. Similarly,
Chao and Yeh (2004) reported that (a) distractors
of low activation could produce negative priming
when novel items are not used during testing and
(b) that distractors of high activation may not al-
ways produce negative priming. Because of these
conflicting results, Chao and Yeh (2004) have
proposed that a dual-mechanism explanation of

negative priming (Kane et al., 1997; May et al.,
1995) is needed to account for the observed re-
lations between negative priming and distractor
activation. When distractors elicit high levels of
activation, such as when distractors also repeat as
targets on some of the trials, negative priming is
likely to involve inhibitory mechanisms. On the
other hand, when distractors do not elicit high
levels of activation, memory retrieval mechanisms
are required to produce negative priming. The
present study was constructed to ensure that dis-
tractors elicited high levels of activation by re-
peating letters as both targets and distractors
throughout the experiment, thereby increasing the
likelihood of inhibitory mechanisms being in-
volved in the expression of negative priming.

In the current experiment, the relation be-
tween group differences in distractor interference
and group differences in negative priming was ex-
amined for persons with and without mental re-
tardation in a stimulus identity selection task.
Three stimulus conditions were established in
which the distractor interference difference be-
tween persons with and without mental retarda-
tion were expected to be relatively small, medium,
or large. The medium interference condition in-
volved a target letter flanked by two distractors
(where both distractors were identical). This pre-
sentation typically results in moderate levels of in-
terference from the distractors and moderate lev-
els of negative priming (e.g., Ericksen & Ericksen,
1974; Paquet, 2001; Yantis & Johnston, 1990).
The low interference condition involved the pre-
sentation of a target letter surrounded by eight
identical distractor letters (e.g., Soraci, Carlin,
Deckner, & Baumeister, 1990). This style of pre-
sentation was selected because it increases partic-
ipants’ ability to rapidly focus on the target.
When a field of homogeneous distractors sur-
rounds the target letter, the location of the target
appears to ‘‘pop out’’ and allows focal attention
to be directed toward the target with relatively lit-
tle interference from the distractor letters (e.g.,
Friedman-Hill & Wolfe, 1995; Soraci et al., 1990;
Triesman & Gormican, 1988). Hence, I expected
that the target-surround displays would result in
less interference and less negative priming than
would the standard flanker letter condition. The
high interference condition also involved a target
letter and eight distractor letters, but in this case
the location of the target varied from trial to trial.
Greater interference effects are typically observed
when target location is uncertain and participants
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cannot focus attention on the location of the tar-
get prior to stimulus presentation (Castiello &
Umilta, 1990; Cheal & Lyon, 1991; Paquet, 2001).
It is true that this manipulation introduces a need
for participants to search for the target as well as
identify the target. However, it is a standard meth-
od for evaluating mechanisms of selective atten-
tion via the use of precued (target location known)
and uncued (target location unknown) targets. In
addition, the primary measures of priming and in-
terference involved a subtractive logic, making it
possible to mathematically remove response times
associated with the search component of the high
interference task.

Following the standard negative priming par-
adigm, stimulus displays were presented in pairs
constructed to yield a repeated–attended condi-
tion (the targets were identical in the two dis-
plays), a repeated–ignored condition (the distrac-
tor in the first display was the target in the second
display), and a neutral condition (the target and
distractors were different in the two displays).
Negative priming would be evidenced by a slow-
ing of response times in the repeated–ignored rel-
ative to the neutral condition. Based on previous
results (e.g., Cha & Merrill, 1994; Merrill &
Taube, 1996), I expected that participants with
mental retardation would not exhibit negative
priming in any of the three conditions and those
without mental retardation would exhibit negative
priming in at least two of the three conditions
(medium interference and high interference).
Ruthruff and Miller (1995) reported that negative
priming is reduced or eliminated when selection
is relatively easy; hence, participants without men-
tal retardation were expected to exhibit little or no
negative priming in the low interference condi-
tion.

As stated earlier, my primary goal was to eval-
uate the relation between group differences in in-
terference and negative priming. Hence, the pri-
mary hypothesis was based on measures across
groups and conditions rather than measures with-
in groups. More specifically, I predicted that
group differences in negative priming would fol-
low a similar pattern as group differences in in-
terference. In the low interference condition, I ex-
pected that the difference between groups in both
interference and negative priming would be rela-
tively small. In contrast, in the high interference
condition, I predicted that the difference between
groups in both interference and negative priming
would be relatively large. To the extent that group

differences in interference and negative priming
follow the same pattern, these results would sup-
port an explanation of group differences in neg-
ative priming that is based on inhibitory mecha-
nisms rather than memory retrieval (see Chao &
Yeh, 2004; Tipper, 2001).

Finally, two groups of participants without
mental retardation were included in the study:
one approximately matched on CA and one ap-
proximately matched on MA with the participants
who had mental retardation. A second compari-
son group was included in this study because pre-
vious research on negative priming with persons
who have mental retardation has only included a
CA-comparison group (e.g., Cha & Merrill, 1994;
Merrill et al., 1994; Merrill & Taube, 1996). With
an MA-matched group, it may be possible to de-
termine whether negative priming differences be-
tween persons with and without mental retarda-
tion are related to developmental level or mental
retardation. Based on recent evidence that young
children do exhibit negative priming in nonspatial
tasks (Pritchard & Neumann, 2004), I predicted
that the performance of the equal-MA partici-
pants would be similar to that of the equal-CA
participants.

Method

Participants
Participants were 15 individuals with mental

retardation (M IQ 5 61.3, SD 5 7.1; M CA 5
18.9, SD 5 1.7; M estimated MA 5 9.7, SD 5
1.4), 15 participants without mental retardation
approximately matched with the participants with
mental retardation on CA (M 5 18.1, SD 5. 6),
and 15 without mental retardation approximately
matched on MA with the participants with mental
retardation (M CA 5 9.2, SD 5. 7). Their IQs
were obtained from school records and were based
on recent (within 2 years) administrations of the
Wechsler Intelligence Scale for Children, third
edition (WISC–III). The MA for the participants
with mental retardation was estimated using the
formula MA 5 CA 3 IQ/100 (using 16 years as
the upper limit for CA in the calculation to pre-
vent any overestimation of MA), and for the
equal-MA participants it was estimated to be
equivalent to their age. The equal-MA participants
were actually younger than the estimated MA of
the participants with mental retardation in an ef-
fort to remain somewhat conservative in compar-
isons. These students were recruited from regular
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Figure 1. Examples of display types.

classes of the local public school systems and
deemed by teachers to be average students who
did not have any specific learning problems.

Stimuli
The three types of stimulus displays are pre-

sented in Figure 1. Stimuli included the letters A,
B, C, and D and the # symbol. Letters were ap-
proximately 5 cm in height and 4 cm in width,
with approximately 2 cm between letters. In one
condition (medium interference), the stimuli con-
sisted of a target letter flanked by two identical
distractor letters (B. Ericksen & Ericksen, 1974).
In a second condition (low interference), the stim-
uli consisted of a single target letter surrounded
by eight identical distractor letters (Soraci et al.,
1990). In a third condition (high interference), the
stimuli consisted of a target letter randomly
placed in a nine-character array with eight iden-
tical distractor stimuli in the other positions. The
target in this condition was randomly varied
among the eight surrounding locations (never in
the center location) across displays, appearing
equally often in each of the eight possible loca-
tions across trials and conditions.

No distractor letter conditions were construct-
ed for each display type by replacing each of the
distractor letters with the # symbol (see Figure 1).
This condition was selected as the appropriate
comparison for calculating interference because it
maintained interference that may be the result of
the physical characteristics of the display but re-
moved interference associated with response com-
petition from the distractor letters. Therefore, sub-
tracting response times in the no distractor letter
condition from response times in the neutral con-
dition would provide a measure of interference
associated with distractor response competition.
Ease of selection (measured in terms of the dif-
ference between the no distractor letter and neu-
tral conditions for each display type) was con-
firmed by pilot work and replicated during the
experiment.

For each display type, the stimuli with dis-
tractor letters were paired (a prime display fol-
lowed by a probe display) to form three priming
conditions: a repeated-attended condition, in
which the target in the prime and probe were
identical; a repeated-ignored condition in which
the target in the probe was identical to the dis-
tractor in the prime; and a neutral condition, in
which the target and distractor in the probe were
different from both the target and distractor in the

prime. An example using the medium interference
condition is presented in Figure 2. The no dis-
tractor letter displays were randomly paired with
a prime display, in which the target and distractor
of the prime display were both different from the
target of the no distractor letter display. Hence,
the no distractor letter displays were not subject
to positive or negative priming. Each letter oc-
curred equally often as a target and as a distractor
in each condition throughout the experiment. In
the high interference condition, the target oc-
curred equally often in each location except the
center. The location of the prime target relative
to the probe target was randomly determined in
this condition and occurred in the same location
in the two displays 1/8 of the time in the repeat-
ed-attended, repeated-ignored, neutral, and no dis-
tractor letter conditions. The remaining trials, the
target of the prime and probe displays occurred
in different locations. Presentation of stimuli and
the recording of responses were controlled by the
experimental software program SuperLab (Cedrus
Corp., 1991). Response times and errors were au-
tomatically recorded.

Design and Procedure
The variables were group (persons with men-

tal retardation, equal MA, and equal CA), display
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Figure 2. Examples of prime type in the repeated
attended, repeated ignored, and neutral condi-
tions for the medium interference displays.

Table 1. Mean Response Times (in ms) as a
Function of Participant Groups and Stimulus
Conditions

Group/
Display type

Prime type

RAa Neutral RIb NDLc

With retardation

Low 780 840 841 817
Medium 845 915 919 808
High 988 1072 1068 899

Equal MA

Low 730 770 773 762
Medium 785 836 859 793
High 860 914 953 833

Equal CA

Low 580 603 599 594
Medium 611 639 667 611
High 649 680 730 631

aRepeated-attended. bRepeated-ignored. cNo distractor let-
ter.

type (low, medium, and high interference), and
prime type (repeated-attended, repeated-ignored,
and neutral). Display type and prime type were
manipulated within participants. The primary de-
pendent variable was response time to identifying
the target.

Participants were tested individually. Stimulus
displays were presented using a Macintosh LC
computer, with responses made manually on the
keyboard. The D, F, K, and L keys were relabeled
A, B, C, and D to facilitate responding. Each dis-
play type was presented in a separate block of tri-
als that included 20 repeated-attended, 20 repeat-
ed-ignored, and 20 neutral prime-target displays as
well as 20 no distractor letter prime-target dis-
plays. Participants identified the center letter in
the low and medium interference displays and the
letter that was different from the rest in the high
interference displays. All participants were able to
comply with instructions.

Results

Mean response times for each condition are
presented in Table 1. Error rates were low (,
2.5%) and did not vary systematically as a func-
tion of group or condition. Distractor interference
effects were calculated by subtracting response
times in the no distractor letter condition from
the neutral condition for each display type. Mean
priming effects were calculated by subtracting re-
sponse times for the neutral condition from those
for the repeated-attended and repeated-ignored
conditions (see Table 2). Response time analyses
of priming were conducted on priming effects

(difference scores) and not individual condition
response times. Facilitation or positive priming in
the repeated-attended conditions is reflected as a
negative number in these analyses and slowing or
negative priming in the repeated-ignored condi-
tions is reflected as a positive number. Interfer-
ence in the no distractor letter condition is also
reflected as a positive number.

Analysis of Priming Effects
A 3 (groups) 3 3 (display type) 3 2 (prime

type: repeated-attended–neutral, and repeated-ig-
nored–neutral) MANOVA was conducted on the
priming effects. Results for the repeated measures
are reported in terms of Wilks’ Lambda, with sig-
nificance tested at the .05 level. The analysis re-
vealed a significant main effect of group, F(2, 42)
5 45.45, p , .01, a significant main effect of
prime type, F(1, 42) 5 402.41, p , .01, and a
significant main effect of display type, F(2, 41) 5
4.91, p , .05. There were three significant two-
way interactions: Group 3 Prime Type, F(2, 42)
5 3.58, p , .05; Group 3 Display Type, F(4, 82)
5 8.47, p , .01; and Display Type 3 Prime Type,
F(2, 41) 5 61.82, p , .01. The three-way inter-
action was also significant, F(4, 82) 5 4.59, p ,
.05.

The priming effects associated with group and
display type were analyzed for the repeated-at-



222 q American Association on Mental Retardation

VOLUME 111, NUMBER 3: 216–226 z MAY 2006 AMERICAN JOURNAL ON MENTAL RETARDATION

Interference and inhibition E. C. Merrill

Table 2. Mean Priming and Interference Effects (in ms) as a Function of Groups, Display Type, and
Prime Type

Group

RA–N display type

Low Med. High

RI–N display type

Low Med. High

NDL–N display type

Low Med. High

With
retardation 260 (31) 270 (27) 284 (34) 1 (14) 4 (13) 24 (17) 23 (40) 107 (68) 173 (106)

Equal MA 240 (28) 251 (33) 254 (36) 3 (10) 23 (20) 39 (19) 8 (17) 43 (28) 81 (51)
Equal CA 223 (16) 228 (15) 231 (16) 24 (17) 28 (20) 50 (23) 9 (18) 28 (19) 49 (23)

Note. Negative numbers reflect facilitation (a speeding of response times relative to the neutral condition) and positive
numbers reflect interference (a slowing of response times relative to the neutral condition). Standard deviations in paren-
theses.

tended and repeated-ignored prime trials separate-
ly. For the repeated-attended trials, there was a
main effect of group, F(2, 42) 5 20.34, p , .01.
The participants with mental retardation exhibited
significantly larger facilitation effects in the re-
peated-attended condition than did the equal-MA
participants, who in turn exhibited significantly
larger facilitation effects than did the equal CA
participants (270.9, 248.1, and 227.2 ms, re-
spectively), all ps , .05 using Tukey’s HSD. There
was also a main effect of display type, F(2, 41) 5
14.46, p , .01. Positive priming was significantly
larger for the high interference display than for
the low interference display (256.1 ms and 240.1
ms, respectively), p , .05 using Tukey’s HSD.
Positive priming in the medium interference dis-
play was not different from either the low or high
interference condition (249.5 ms).

For the repeated-ignored condition, the
Group 3 Display Type analysis also revealed a
main effect of group, F(2, 42) 5 22.58, p , .01,
with the equal-MA and equal-CA participants ex-
hibiting significantly greater slowing (19.9 ms and
24.7 ms, respectively) than was exhibited by the
participants with mental retardation (3 ms), all ps
, .05. There was also a significant main effect of
display type, F(2, 41) 5 36.51, p , .01, with great-
er slowing observed for both high and medium
interference displays (28.7 ms and 18.1 ms, re-
spectively) relative to low interference displays
(21.9 ms), both significant ps , .05 using Tukey
HSD. The high and medium interference displays
were not significantly different. However, there
was also a significant Group 3 Display Type in-
teraction, F(4, 82) 5 8.95, p , .01, indicating that
the pattern of slowing observed across display
types differed for the groups. For the participants
with mental retardation, there was no effect of dis-
play type, which indicated that these participants

did not exhibit significant slowing in the repeated-
ignored condition for any of the display types (see
Table 2). For the equal-MA participants, there was
a significant effect of display type, F(2, 13) 5
22.41, p , .01, with significantly greater slowing
observed in the medium and high interference
conditions than in the low interference condition
(see Table 2), ps , .01. The degree of slowing
observed in the medium and high interference
conditions did not differ. For the equal-CA par-
ticipants, there was also a significant effect of dis-
play type, F(2, 13) 5 23.84, p , .01. All three
means differed significantly, with the greatest
amount of slowing observed for the high interfer-
ence displays and the smallest for the low inter-
ference displays, all ps , .01.

Analysis of Interference Effects
Interference effects (see Table 2) were ana-

lyzed using a 3 (groups) 3 3 (display type) MAN-
OVA, with display type treated as a within-partic-
ipants variable. The analysis revealed a significant
main effect of group, F(2, 42) 5 17.63, p , .01,
a significant main effect of display type, F(2, 41)
5 30.92, p , .01, and a significant interaction of
group and display type, F(4, 82) 5 3.79, p , .05.
Because the general pattern of interference ob-
served for the three groups was essentially the
same across the three display types, the significant
interaction was evaluated by examining the effect
of group for each display type. For the low inter-
ference displays, interference effects did not differ
as a function of group. However, there was an
effect of group for both the medium, F(2, 42) 5
9.57, p , .01, and the high interference displays,
F(2, 42) 5 13.72, p , .01. For both display types,
interference effects were significantly smaller for
the equal-CA participants than for either the
equal-MA participants or the participants with
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mental retardation, and smaller for equal-MA par-
ticipants and than the participants with mental
retardation, all ps , .05, using Tukey’s HSD.

Correlational Analysis
A post-hoc correlation was conducted to ex-

amine a hypothesized relation between interfer-
ence and negative priming for the participants
without mental retardation. The hypothesis is
based on the premise that inhibitory mechanisms
of selective attention that produce negative prim-
ing are used to suppress activation of the distrac-
tor representation during the processing of the
prime display and reduce interference (e.g., Chao
& Yeh, 2004; Houghton & Tipper, 1994; Hough-
ton et al., 1996; Tipper, 2001). Hence, a high level
of suppression should result in relatively larger
negative priming and relatively smaller interfer-
ence effects. However, because priming and inter-
ference effects are subject to other influences (e.g.,
priming effects are often larger when overall re-
sponse times are longer), it was necessary to limit
the influence of these extraneous factors in the
measures of negative priming and interference
used in the correlation. Therefore, the data used
in the analysis were difference scores associated
with the change in negative priming between the
medium and high interference condition and dif-
ference scores associated with the change in inter-
ference between the medium and high interfer-
ence condition.

The analysis was limited to comparing the
medium and high interference conditions because
significant negative priming was not observed in
the low interference condition. The null effect was
not considered an appropriate baseline for evalu-
ating changes in performance in this fashion. In
addition, only data for the equal-MA and equal-
CA participants were used in the analysis because
the participants with mental retardation did not
exhibit negative priming in any condition. The
resulting correlation coefficient was -.39, 28, p ,
.05, indicating that persons who exhibited a rela-
tively larger increase in negative priming across
interference conditions exhibited a relatively
smaller increase in distractor interference. Hence,
the correlation provides some support for the ba-
sic hypothesis that mechanisms producing nega-
tive priming also suppress distractor interference.

Discussion
The results of this study generally support an

explanation of group differences in negative prim-

ing that reflect the operation of inhibitory mech-
anisms that suppress the representation of distrac-
tors during the processing of the prime trial for
the participants without mental retardation (e.g.,
Houghton & Tipper, 1994; Houghton et al.,
1996). Both groups of participants without mental
retardation exhibited relatively larger negative
priming effects in the same conditions that were
associated with relatively larger interference effects
and presumably higher levels of activation of the
distractors. Further, there was a significant nega-
tive correlation between the magnitude of change
in negative priming and the magnitude of change
in distractor interference across the medium and
high interference conditions for the participants
without mental retardation. Taken together, this
pattern of results indicates that at least a portion
of the negative priming observed in this study was
produced as a by-product of processes that oper-
ate to reduce interference from distractors when
participants perform task-relevant actions (in this
case, identifying the target). Of course, it is im-
portant to mention that the conditions of the
study were constructed to be favorable for the in-
hibition accounts of negative priming in that only
a small set of stimuli were presented (A, B, C, and
D) and the stimuli repeated as distractors and tar-
gets throughout the experiment (see Strayer & Gri-
son, 1999). The repeated presentation of stimuli
increases the general level of activation that is re-
ceived by the distractor and increases the impor-
tance of inhibiting the distractor response for ef-
ficient selection of the target.

An alternative set of processes may be in-
volved in negative priming when the context of
the selection task is changed (Chao & Yeh, 2004;
Lowe, 1998). In addition, the relationship that was
observed between negative priming and distractor
interference does not rule out the possibility that
memory-retrieval operations that operate during
selection of the target in the probe trial are re-
sponsible for some portion of the difference in
negative priming between persons with and those
without mental retardation (see Kane et al., 1997).
Tipper (2001) has concluded that both mecha-
nisms are necessary for the full expression of neg-
ative priming and both are responsible for effi-
cient selective attention.

As expected, the participants with mental re-
tardation did not exhibit identity negative priming
in any of the interference conditions. In addition,
in comparison to the participants without mental
retardation who did exhibit negative priming in
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the medium and high interference conditions,
participants with mental retardation exhibited
larger differences in distractor interference across
the three interference conditions. Coupled with
the negative correlation discussed above for the
participants without mental retardation, these data
are consistent with the suggestion that the failure
to engage in processes that produce negative prim-
ing by the participants with mental retardation is
associated with greater distractor interference. Ac-
cording to inhibition models of negative priming,
this relationship is a fairly direct one, with the
processes that reduce interference associated with
the identity of the distractor in the prime display
being responsible for the expression of identity
negative priming when responding to the probe
display (e.g., Houghton & Tipper, 1994; Strayer
& Grison, 1999; Tipper, 2001).

Obviously, the failure to engage in negative
priming by the participants with mental retarda-
tion did not lead to a large increase in errors in
selection in the current study (or in previous stud-
ies). Therefore, it is reasonable to conclude that
the mechanisms of selective attention that our
participants with mental retardation relied on to
perform the current tasks were different from
those used by the participants without mental re-
tardation, but were not necessarily inappropriate.
One possibility is that the participants with men-
tal retardation directed more processing resources
to identifying the target in the display and at-
tempted to ignore rather than inhibit the distrac-
tors. This may result in relatively higher levels of
activation associated with the target in order to
distinguish it from the distractors and, perhaps,
can help to partially explain why participants with
mental retardation exhibit larger positive priming
effects in many of these experiments (Cha & Mer-
rill, 1994; Merrill & Taube, 1996). Alternatively,
it is possible that selection in the identity task by
the participants with mental retardation relies
more heavily on spatial aspects of attention rela-
tive to the selection operations used by the par-
ticipants without mental retardation. For example,
the participants could locate the target stimulus
based on nonidentity properties, such as focusing
attention toward a predetermined location in the
low and medium interference condition or
uniqueness in all three conditions, direct attention
spatially to the target location (perhaps by inhi-
bition of the nontarget locations), and identify the
target without having to suppress the identity of
the distractor. This strategy would be relatively ef-

ficient in the current tasks, but may be less adap-
tive than inhibiting the identity of the distractor
in some circumstances. For example, persons with
mental retardation would be susceptible to rela-
tively larger interference effects from a particular
target each time it appeared in a new location in
comparison to levels of interference exhibited by
persons without mental retardation. Hence, mov-
ing objects would likely pose a relatively greater
problem of selection for the participants with
mental retardation.

The finding that participants with relatively
similar MAs without mental retardation exhibited
identity negative priming and the participants
with mental retardation did not also warrants
some discussion. In light of research that has dem-
onstrated identity negative priming in children as
young as 5 (Pritchard & Neumann, 2004) and re-
search showing negative priming of identity in
persons with mental retardation when attention to
the identity of the distractors is encouraged (Mer-
rill, McCown, & Kelley, 2001), it seems reason-
able to conclude that the failure to exhibit iden-
tity negative priming in these tasks by the partic-
ipants with mental retardation is more a choice or
processing strategy than the result of some basic
deficiency of inhibition (cf. Evans, 1982; Heal &
Johnson, 1977). The development and use of
more complex selection strategies may be encour-
aged by the presentation of more complex selec-
tion environments where the identity of the dis-
tractor is made especially salient.

Conclusions
Efficient selective attention is integral to a

wide range of cognitive tasks. Hence, variables
that influence the efficient operation of selective
attention are important to understanding general
cognitive processing. In the research reported
here, persons with mental retardation exhibited
more interference from distractors in tasks of se-
lective attention than did persons without mental
retardation with whom they were matched on ei-
ther CA or MA. Of primary importance, the re-
sults indicate that at least a portion of the group
difference that was observed in selective attention
efficiency was due to a failure on the part of per-
sons with mental retardation to utilize inhibitory
mechanisms of selective attention that result in
negative priming (see Houghton & Tipper, 1994;
Houghton et al., 1996; Tipper, 2001).

At least two avenues for future research follow
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from these results. First, it may be valuable to de-
termine whether it is possible to facilitate the use
of inhibitory mechanisms of selective attention by
persons with mental retardation across a range of
selective attention tasks. Second, although not in-
terchangeable, it may be useful to determine
whether excitatory mechanisms of selective atten-
tion directed toward a target object can compen-
sate for the failure of persons with mental retar-
dation to engage inhibitory processes directed at
distractors (see Houghton et al., 1996).
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