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In the antisaccade task, pre-cueing the location of a correct response has the paradoxical
effect of increasing errors. It has been suggested that this effect occurs because partici-
pants adopt an "antisaccade task set" and treat the cue as if was a target - directing atten-
tion away from the precue and towards the location of the impending target. This hypothe-
sis was tested using a mixed pro / antisaccade task. In addition the effects of individual
differences in working memory capacity and schizotypal personality traits on performance
were examined. Whilst we observed some modest relationships between these individual
differences and antisaccade performance, the strongest predictor of antisaccade error rate

was uncued prosaccade latency.
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Introduction

In the antisaccade task participants are instructed to
refrain from looking at a sudden onset target, and direct
their gaze instead to its mirror image location. Healthy
participants typically fail to suppress an erroneous pro-
saccade towards the target on around 20-25% of trials
(e.g. Evdokimidis et al 2002). These antisaccade errors
are typically followed by a correct saccade to the mirror
image location (e.g. Tatler & Hutton, 2007). Numerous
studies have shown that, compared to healthy controls,
certain psychiatric and neurological populations make an
increased number of such antisaccade errors (see Hutton
& Ettinger 2006; Munoz & Everling, 2004 for reviews).
Increased errors in these patient groups are typically in-
terpreted as reflecting frontally mediated impairments in
inhibitory processes.

An often noted (but little studied) aspect of antisac-
cade performance is that the variability in error rate
within healthy controls can be very high. For example, in
one large scale study of healthy controls with an average
error rate of 23%, the standard deviation was 17% and
the range was 0-100% (Evdokimidis et al, 2002). Whilst
there are many studies describing increased antisaccade
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error rates in patient populations, there has been com-
paratively little research into what individual differences
might underlie such dramatic variations in healthy control
performance.

According to recent accounts, successful antisaccade
performance can be considered a function of the extent to
which participants are able to adequately activate the task
goal (to make an antisaccade) within working memory
(Hutton & Ettinger, 2006; Hutton, Joyce, Barnes & Ken-
nard, 2002; Nieuwenhuis, Broerse, Nielen & de Jong,
2004; Reuter & Kathmann, 2004). As such, one individ-
ual difference which may influence antisaccade perform-
ance is working memory capacity. This hypothesis was
tested directly by Unsworth, Schrock & Engle (2004)
who found that participants with high working memory
capacities (as indexed by the operation span task) made
fewer errors and had faster correct antisaccade latencies
than participants with a low working memory capacity.

Another individual difference that has been found to
influence antisaccade performance in healthy controls is
schizotypy. There is an extensive literature detailing in-
creased antisaccade errors and correct antisaccade laten-
cies in patients with schizophrenia, and it appears that
similar (albeit attenuated) deficits can be observed in
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healthy participants who score highly on measures of
schizotypal personality traits (e.g. Gooding, 1999;
O’Driscoll, Lenzenwenger & Holzman, 1998; Larrison,
Ferrante, Briand & Sereno, 2000, Holahan & O’Driscoll
2005; Ettinger et al 2005). These findings support “di-
mension” models of psychopathology, in which patients
with schizophrenia represent the extreme end of a spec-
trum of schizotypal personalities (e.g. Claridge. 1997).
There is extensive research documenting impaired work-
ing memory function in patients with schizophrenia (e.g.
Hutton et al, 1998) and some evidence to suggest that
deficits in working memory may mediate antisaccade
performance in this population (Hutton et al, 2004).
There is also evidence that similar cognitive impairments
exist, (again to a lesser extent), in healthy participants
who score highly on measures of schizotypal personality
traits (Park, Holzman & Lenzenwenger, 1995; Park &
McTigue, 1997; Kopp 2007, although see Lenzenweger
& Gold, 2000). By measuring both working memory ca-
pacity and schizotypal personality traits in the same sam-
ple, we aimed to determine the extent to which any asso-
ciation between antisaccade performance and schizotypal
personality traits observed in healthy participants is me-
diated by working memory deficits.

In a standard prosaccade task, if the location of the
correct response (e.g. the location of the upcoming target)
is cued, the latency of the resulting saccade towards the
target is reduced (Fischer & Weber 1998). If, however,
the correct location in an antisaccade task is cued (i.e. the
mirror image location of the upcoming target), correct
latencies are increased, as are the number of errors, (We-
ber, Durr & Fischer 1998). This apparently paradoxical
finding can be explained within the goal activation model
of antisaccade performance outlined above. If partici-
pants are successful in activating the correct “antisac-
cade” task set within working memory, the sudden onset
cue may serve as a “go signal” causing attention to be
directed to the opposite side, in advance of a saccadic eye
movement to that location. If the location to which a cor-
rect antisaccade should be directed has been cued, this
has the unfortunate effect of directing attention to the
opposite side - where the target is about to appear- thus
increasing capture errors when the target does appear, and
increasing the latencies of saccades made to the correct
location.

According to the goal activation hypothesis, within
the context of a cued antisaccade task, participants most
able to adopt a successful antisaccade task set should be
more vulnerable to the effects of cueing than those less
able. In other words cueing the correct location should
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result in a larger decrement in performance in those par-
ticipants who are in fact best at the task. This prediction
was confirmed by Reuter et al (2006) who found that the
effect of precuing was weaker in a group of schizophrenic
patients, compared to healthy controls. We sought to ex-
tend these findings by determining the effects of schizo-
typy and working memory span on cued antisaccade per-
formance, using a mixed pro / antisaccade task that also
allowed us to determine the relationship between pro and
antisaccade performance within a single block of trials.
We predicted that participants with low working memory
span and high scores on a questionnaire measure of schi-
zotypal personality traits would be less susceptible to the
cues than high span and low schizotypy individuals.

Methodology

Participants

Participants comprised 58 undergraduate students
with normal to corrected normal vision from the Univer-
sity of Sussex, of whom 46 were female and 12 male.
Ages ranged from 18 — 31 years (M = 24.6, SD = 3.87).
Participants either received course credit or a small
monetary reward. Participants were naive to the purposes
of this study. All participants provided written consent,
and the experiment was approved by the Life Sciences
Ethics Committee at the University of Sussex.

Apparatus

Eye movements were recorded using an Eyelink II
eye tracker (SR-Research Ltd.,Ontario) with a temporal
resolution of 2 ms and a spatial resolution of around 0.25
degs. The stimuli were displayed on a 21linch CRT moni-
tor with a screen resolution of 1,280 x1,024 pixels and a
refresh rate of 100Hz. Actual screen dimensions were
40cm horizontal and 30cm vertical. Participants were
seated approximately 70cm from the screen in an adjust-
able chair that had been modified to prevent any rota-
tional movement. Each set of trials was preceded by a
calibration procedure, during which participants focussed
their eye gaze on 9 separate targets in a 3 x 3 grid. Only
right eye movements were recorded.

Stimuli

For each trial the display comprised a black back-
ground containing two empty marker boxes placed an
equal distance (3.7 cm from their inner edge to the centre
of the screen) on the left and right of a yellow central
fixation cross. The marker boxes were 1.5 cm squared
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and in white. After a brief interval the fixation cross was
replaced by a colour circle (subtending 0.8 cm diameter),
which cued the instructions for the present trial. A red
circle indicated that an antisaccade was to me made and a
green circle indicated that a prosaccade was to be made.
The target comprised a red circle (0.8 cm diameter) that
appeared centered in either of the marker boxes.

Procedures

The mixed pro / antisaccade task contained 192 trials,
96 of which were prosaccades and 96 of which were anti-
saccades. After either a short (500 msec) or long (2000
msec) preparation time, the central instruction cue was
extinguished and a target appeared in one of the flanking
marker boxes. On one third of trials the marker box in
which the target subsequently appeared was cued by an
increase in its width that lasted for 100msec before target
onset. These trials were designated Cued Same (CS) tri-
als. In another third of trials the flanking box opposite to
the one in which the target subsequently appeared was
cued (Cued different — CD trials). The final third of trials
were uncued (UC trials). In each instruction / cue combi-
nation, an equal number of pro and antisaccade trials
were administered, with an equal number of long and
short instruction delays. The actual order of trials was
randomized for each participant. Twelve practice trials
were given first.

Measures

We recorded the number of antisaccade errors (sac-
cades made towards the sudden-onset target) and the la-
tency of correct pro and antisaccade responses. Trials
were excluded from analysis if, a) if the eye was not
within 40 pixels (approximately 1 degree of visual angle)
of the central fixation point at the time of target appear-
ance; b) no saccade was made within the trial duration; c)
the primary saccade was obscured by blinks. These crite-
ria resulted in less than 7% of trials being excluded. The
number of errors on antisaccade trials (defined as any
saccade made after target onset towards the same hemi-
field as the target) were counted and expressed as a per-
centage of the total number of valid antisaccade trials
performed. Correct antisaccade latency was measured as
the difference in milliseconds between the target onset
and the onset of a saccade made to the opposite hemifield
(without any intervening erroneous saccade).

Ospan task

The operation span task (Turner & Engle 1989) re-
quires participants to solve a series of operation-word
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problems, whilst trying to remember a set of unrelated
words. For each problem, located on the centre of a com-
puter screen, participants are required to read aloud and
give a Yes/No response to a simple maths problem and
then read an adjacent unrelated word out loud. There are
12 blocks of items - three blocks each of 2,3,4 & 5 items.
After each block, the participant is required to recall as
many of the words as possible. For example, a two-item
block could be as follows:

« IS (7x3)-2=47 :CAT,
« IS(6+2)+1=77 :TREE,
. 27

The first operation-word problem is shown and re-
mains on screen until both the maths part has been solved
(the participant answers yes or no) and the unrelated
word has been read aloud. The first item is then replaced
by the second item and the process is repeated. Finally,
the second problem disappears and three question marks
appear, which indicate that it is now time for the partici-
pant to try to recall as many of the words from that block,
in the same order in which they were encountered. Par-
ticipants are required to write down the recorded words.
Blocks consisted of 2-5 operation-word problems and
scoring was achieved by totaling the number of correctly
recalled words over all blocks.

Schizotypy inventories

Schizotypal personality traits were measured with the
Oxford-Liverpool Inventory of Feelings and Experiences
(Mason, Claridge, & Jackson, 1995). The questionnaire
consists of 104 items, divided into four subscales: (i) Un-
usual experiences, (ii) Cognitive disorganisation, (iii)
Introvertive anhedonia, (iv) Impulsive non-conformity.
Each item consists of a statement such as "Have you felt
that you have special, almost magical powers?" and re-
spondents respond by circling either yes or no. Some
items are reverse scored.

The unusual experiences subscale measures "positive"
aspects of schizotypal personality such as odd beliefs /
magical ideation. Cognitive disorganisation contains
items that concern cognitive difficulties such as problems
with concentrating and decision making as well as emo-
tional sensitivity and social anxiety. The items in the In-
trovertive anhedonia subscale measure "negative" aspects
of schizotypal personality such as lack of enjoyment in
social contact. The Impulsive non-conformity subscale
contains items concerned with asocial and impuslive be-
haviour.
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Results

Percentage of prosaccade and antisaccade errors

Percentage of errors for uncued, cued same and cued
different trials as a function of preparation time and task
are plotted in figure 1.

Errors were analysed with a three way repeated meas-
ures analysis of variance with the factors task: anti vs pro,
trial type: UC, CS, CD and preparation time: 500ms vs.
2000ms. There was a highly significant main effect of
task (overall more errors were made in the antisaccade
task compared to the prosaccade task F(1,57) = 123, p <
.001, r = .83). The main effect of trial type was also sig-
nificant (F(1.4,80)=77.8, p < .001, r = .7, Greenhouse-
Geisser correction used e = .60), with errors being great-
est in the CD trials compared to the CS and UC trials.
Finally, the main effect of preparation was also signifi-
cant (F(1,57) = 15.96, r = .47) with more errors being
made after the shorter preparation time. The task by
preparation time interaction was also significant (F(1,57)
=48.9, p <.001, r = .68 ). Main effects analysis revealed
that the shorter preparation time resulted in increased
errors in the antisaccade task (F(1,57) =45.7,p <.001 r=
.67) but slightly decreased errors in the prosaccade task
(F(1,57) = 4.45, p < .05, r = .27). The task by trial type
interaction was significant (F(1.4, 80) = 18.6, p <.001, r
= .43, Greenhouse-Geisser correction used ¢ = .67) re-
flecting the fact that errors were increased in the antisac-
cade task compared to the prosaccade task more in the
UC and CS trials compared to the CD trials. The trial
type by time interaction approached significance (F(1.7,
96) = 2.95, p = .07, r = .17, Greenhouse-Geisser correc-
tion used e = .82) but was qualified by a significant three
way interaction between task, trial type and preparation
time (F(2,114)=9.8, p <.001, r = .28).

The three way interaction was explored with separate
two way: 3 (trial type) by 2 (preparation time) ANOVAs
for pro and antisaccade errors. The interaction between
trial type and preparation time was significant for the
prosaccade trials, reflecting the fact that a longer prepara-
tion time resulted in more errors only in the CD trials
(F(1.2, 68.3) =13.8, p <.001, r =41) whereas this interac-
tion was not significant for antisaccade trials (F(2,114) =
1.4, ns, r = .11), reflecting the fact that the shorter prepa-
ration time increased errors uniformly across trial types
(main effect of preparation time (F(1,57) =45.7, p <.001,
r =.67). The main effects of trial type were significant in
both analyses (antisaccades: F(1.43, 81.25) = 9.23, p =
.001, r = .32, Greenhouse-Geisser correction used e = .71;
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prosaccades: F(1.4,80) = 95.5, p < .001, r = .74,
Greenhouse-Geisser correction used e = .55).

Paired t-test comparisons revealed that participants
made more antisaccade errors in the CD trials compared
to the UC trials (t(57) = -3.29, p < .01, r = .39) and the
CS trials (t(57) = -3.20, p < .01, r = .39). There was no
difference in antisaccade error rate between UC and CS
trials, t(57) = -.03, p > .05, r = .00. For prosaccade errors,
paired t-test comparisons revealed that there were more
errors in the CD trials compared to the UC trials, (t(57) =
-8.89, p < .001, r =.76), and on the CD compared to CS
trials, (t(57) = -8.98, p <.001, r =.77). There was no dif-
ference with prosaccade error rate between UC and CS
trials t(57) = .67, ns, r = .09.
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Figure 1. Pro and antisaccade error rates across different trial
types.
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Figure 2. Pro/antisaccade average correct latencies across
different trial types.
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Correct latencies

Correct latencies for uncued, cued same and cued
different trials as a function of preparation time and task
are plotted in figure 2. The data was analysed with a three
way repeated measures analysis of variance with the fac-
tors task: anti vs pro, trial type: UC, CS, CD and prepara-
tion time: 500ms vs. 2000ms. As is well established, par-
ticipants were faster to initiate correct prosaccades com-
pared to correct antisaccades F(1, 56) = 348.31, p <.001,
r = .93. There was a main effect of trial type, F(1.56,
88.76) = 87.85, p < .001, r = .71, (Greenhouse-Geisser
correction used e = .79), as latecnies were fastest for CS
trials compared to UC and CD trials. There was also a
main effect of preparation time (F(1, 56) = 20.87, p <
.001, r = .52), as latencies were fastest overall, when
longer preparation time was given. The task by prepara-
tion time interaction was also significant, F(1, 56) = 5.62,
p = .02, r = .30. Main effects analysis revealed that the
longer preparation time lead to a greater reduction in la-
tency for prosaccades F(1, 56) = 29.56, p < .001, r = .59.
compared to antisaccades (F(1, 57) = 4.84, p = .03, r =
.28). The task by trial type interaction was also signifi-
cant, (F(1.52, 85.09) = 2241, p < .001, r = .46
Greenhouse-Geisser correction used e = .76), showing
that with antisaccades, latencies were faster for CS and
CD compared to UC, whereas only CS latencies were
faster than UC latencies for prosaccades. The trial type by
time interaction was not significant, F(1.79, 100) = .88,
ns, r = .09 Greenhouse-Geisser correction used e = .89).
Finally, there was a significant three way interaction be-
tween task, trial type and preparation time (F(2, 112) =
5.60,p<.01,r=.22).

As with the error data, the three way interaction for
latencies was looked at with separate two way: 3 (trial
type) x 2 (preparation time) ANOVA's for Pro and anti-
saccades. There was a significant interaction between
trial type and preparation time for prosaccades, (F(2, 112)
= 8.60, p <.001, r = .27), suggesting that a longer prepa-
ration time decreased latencies the most for CS trials, but
the interaction was non-significant for antisaccades, (F(2,
114) = 2.04, ns, r = .13). For antisaccades the shorter pre-
partion time resulted in slower latencies across all trial
types (main effect of preparation time; F(1, 57) = 4.84, p
= .03, r = .28). The main effects of trial type were signifi-
cant in both analyses, (antisaccades: (F(1.50, 85.57) =
13.19, p < .001, r = .37, Greenhouse-Geisser correction
used e = .75; prosaccades: F(1.5, 84.23) = 162.69, p <
.001, r = .81, Greenhouse-Geisser correction used ¢ =
.75).

DOI 10.16910/jemr.1.1.5

Thisarticleislicensed under a

Taylor, A.J.G. & Hutton, S.B. (2007)
The Effects of Individual Differences on Cued Antisaccade Performance

Paired t-test comparisons revealed that for antisac-
cades, cueing both the same (t(56) = 11.78, p < .001, r =
.71) and different sides to the target (t(57) = 2.96, p < .01,
r = .36), resulted in faster correct latencies, compared to
uncued trials. There was also a significant difference be-
tween the two cued trials, as correct antisaccades were
faster when trials were cued the same side as the target,
compared to the different side, (t(56) =-2.32, p=.02,r=
.30). For prosaccade latencies, comparisons revealed that
there were faster latencies with CS compare to UC trials,
(t(57) = 17.17, p < .001, r = .92. However, participants
were significantly slower with CD compared to UC trials,
(t(57) = -4.97, p < .001, r = .55). Subsequently, partici-
pants were significantly slower with CD trials compared
to CS, (t(57) =-13.32, p <.001, r = .87).

The effects of differences in working memory
capacity, on antisaccade performance

OSPAN failed to correlate with total antisaccade er-
rors (across all trial types), r = -.20, p = .34. However, the
correlation between Ospan scores and un-cued antisac-
cade errors, was significant, r = -.24, p = .03 (1- tailed).
In other words, as Ospan scores increased, uncued anti-
saccade errors decreased. When one participant with out-
lying error rate and ospan score was removed from the
analysis, the correlation was significant at r = -.27, p =
.04 (2-tailed). There was no correlation between Ospan
scores and correct un-cued antisaccade latency (r = .02, p
=.87).
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Figure 3. Correlation of Ospan scores and antisaccade errors.

Participants were split on the basis of their ospan
scores into two groups, (high vs low working span). A
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mixed 3 x 2 ANOVA with trial type (uncued, cued same,
cued different) and group (high vs low ospan) as factors
revealed a main effect of trial type (Greenhouse-Geisser
degrees of freedom correction used, ¢ = .70, (F(1.4,
78.47) = 9.13, p = .001, r = .32). There was no effect
group (F(1, 56) = .13, p=.7, r = .05 ) nor group by trial
type interaction (F(2, 112) =.7, p=.5, r = .08). The main
effect of trial type reflects the overall increase in errors in
the CD condition compared to the UC and CS conditions
(see above).

The effects of differences in schizotypal
personality, on antisaccade performance

Total OLIFE scores did not correlate with overall an-
tisaccade errors, r = .13, p = .35, un-cued antisaccade
errors r = .05, p = .7, or with un-cued correct antisaccade
latencies, r = .01, p = .95. Scores for the Cognitive Disor-
ganisation and Unusual Experiences subscales of the
OLIFE also failed to correlate with any of these antisac-
cade metrics (all rs <.21).
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Figure 4. Correlation of Olife scores and antisaccade errors.

Participants were split into high and low groups on
the basis of their OLIFE scores. A mixed 3 x 2 ANOVA
with trial type (uncued, cued same, cued different) and
group (high vs low schizotypy) revealed a significant
main effect of trial type F(1.41, 79.13) =9.94, p = .001, r
= .33 (Greenhouse-Geisser degrees of freedom correction
used, e = .71). The trial type by group interaction was
also significant F(2, 112) = 3.37, p = .03, r = .17. The
interaction arises because the low schizotypal group
made significantly more errors in the CD trials compared
to the CS trials (t(29) = -3.84, p < .001, r = .58), whereas
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this difference was not significant for the high schizo-
typal group (t(27) =-.7, p = .49, r = .13). An ANOVA on
correct latencies revealed no main effect of group nor
group by trial type interaction (all ps > .05).
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Figure 5. Interaction of trial type and schizotypy.

1.00

0.80

0.40

Percent Antisaccade Errors

0.20-

0.00-

100.00 150.00 200.00 250.00 300.00 350.00
Uncued Prosaccade Latency

Figure 6. Correlation of pro saccade correct latencies and
antisaccade errors.
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The effects of differences in prosaccade
performance on antisaccade performance

Previous research has indicated that antisaccade error
rate may be linked to prosaccade latencies (Massen,
2004; Roberts et al, 1994). We found a highly significant
correlation between un-cued prosaccade correct latencies
and the overall percentage of antisaccade errors (across
UC, CS and CD trials), r = -.55, p < .001 (see figure 4).
When the two participants with exceptionally high error
rates (>93%) were removed, the correlation became even
stronger (r = -.68, p <.001). The correlation between un-
cued prosaccade latency and un-cued errors alone was
also significant (r =-.6, p <.001).

Discussion

In this study we explored the effects of a number of
individual differences on antisaccade performance. Using
a mixed pro and antisaccade task, we found modest rela-
tionships between antisaccade error rate and working
memory capacity (as measured by OSPAN) and schizo-
typal personality traits (as measured by OLIFE). The
most significant predictor of antisaccade error rate was
participant’s prosaccade latency. We also replicated and
extended previous findings concerning the effects of cue-
ing on antisaccade performance, demonstrating that cue-
ing the location to which a correct antisaccade should be
made actually increases error rate.

The small but significant correlation we observed
between OSPAN score and un-cued antisaccade error
rate, extends the work of Unsworth et al (2004) who ob-
served significant differences in antisaccade error rate
between high and low span individuals using the same
index of working memory capacity. These findings pro-
vide support for models of antisaccade performance that
suggest that the ability to sufficiently activate the antisac-
cade task set within working memory is critical for cor-
rect antisaccade performance (Hutton & Ettinger, 2006;
Nieuwenhuis, et al 2004; Roberts, Hager & Heron 1994;
Reuter & Kathmann, 2004).

We did not however observe the predicted interaction
between high and low span and error rate on the CS and
CD trials. We predicted that high span individuals would
be most likely to be able to maintain the antisaccade task
set “in mind” and therefore show a greater difference in
error rate between the CS and CD trials (as they would be
more likely than low span individuals to treat the cue as a
“go signal” and direct attention to the opposite side, re-
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sulting in increased attentional capture on CD compared
to CS trials). In Unsworth et al’s study a large number of
participants were screened with the OSPAN task, and

antisaccade performance was compared only in those

participants who scored in the upper quartile and lower
quartile. In our study we did not preselect participants,
and whilst the OSPAN score of our high group was very
close to that of the high group in the Unsworth et al study
(27.3 vs 27.9), our low span group had significantly
higher spans (20 vs 6.1). Thus one possibility is that our
failure to observe the predicted interation reflects the fact
that there were insufficient differences in working mem-
ory capacity between our high and low scoring groups.
Some support for this suggestion is provided by the fact
that both groups made significantly more errors in the CD
compared to the CS trials.

The critical interaction between error rates for CS and
CD trials was significant when we compared perform-
ance in the high vs low schizotypy groups (although the
correlations between schizotypy and error rates were not
themselves significant). As predicted, high schizotypes
demonstrated less of a difference between error rates in
the CS and CD trials compared to low schizotypes. This
result mirrors the findings of Reuter et al (2006) who
compared patients with schizophrenia to healthy controls
and found a similar pattern. Our results can be explained
if it is assumed that the CD trials increase error rates most
in those participants who are comparatively successful at
activating the intention to perform an antisaccade, and
thus treat the cue as a go signal, and shift attention to the
location in which the target subsequently appears. The
extent to which this difference reflects differences in
working memory capacity between the high and low
schizotypy groups is unclear — whilst there was small
difference in OSPAN scores in the predicted direction (23
for the low schizotypy group vs 25.7 for the high group),
this difference was not significant, and the far larger dif-
ference when the groups were split on OSPAN did not
produce the expected interaction.

The use of a mixed pro / antisaccade task allowed us
to determine the extent to which prosaccade latency de-
termined antisaccade error rate. According to parallel
processing, or “race” accounts of antisaccade perform-
ance, antisaccade errors occur when activation in the in-
correct prosaccade pathway reaches threshold before ac-
tivation in the correct antisaccade pathway (Cutsuridis et
al, 2007; Massen, 2004; Munoz & Everling, 2004). In
support of these models we found a very strong correla-
tion between prosaccade latency and antisaccade error
rate. In other words, those participants who tended to
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initiate fast prosaccades towards sudden onset targets
were those who made most errors. There are other studies
that have observed modest correlations between prosac-
cade latency and antisaccade error rate (e.g. Roberts et al,
1994), but not all do (e.g. Hutton et al, 1998). These stud-
ies used designs in which participants performed prosac-
cades and antisaccades in separate blocks. It is possible
that the strong correlation we observed in the current
study reflects the fact that in our mixed design, where the
status of each trial was not known until the cue changed
to red (antisaccade) or green (prosaccade), activity in the
prosaccade pathway remains comparatively high
throughout the task, thus increasing its relevance to anti-
saccade performance.

The overall effects of cueing (irrespective of working
memory or schizotypy status) replicated previous find-
ings. Participants made more antisaccade errors when the
cue appeared on the opposite side to the target (in other
words when the cue actually appeared in the location to
which a correct antisaccade should be made). This para-
doxical effect replicates Fischer & Weber’s (1996) find-
ing, and suggests that participants treat the cue as if it
were the target onset, and direct attention to the opposite
side (where the target subsequently appears — thus in-
creasing the likelihood of a capture error). This result is
supported by the latency data, which demonstrated that
participants take longer to initiate a correct antisaccade if
the correct location for that saccade has been cued com-
pared to when the incorrect location is cued.

In conclusion, we found that working memory and
schizotypal personality traits had only modest impact on
antisaccade performance using a mixed pro / antisaccade
task. High schizotypal participants demonstrated a larger
increase in antisaccade error rates when the correct loca-
tion was cued compared to low schizotypal participants,
but we did not observe this interaction for high vs low
working memory span participants. This latter finding
may reflect the relatively modest difference in working
memory span between the two groups. Un-cued prosac-
cade latency emerged as a very strong predictor of overall
antisaccade error rate in this task, providing support for
parallel processing race models of antisaccade perform-
ance (e.g. Massen, 2004). Future research aimed at de-
termining the mechanisms underlying the large variability
in antisaccade error rate observed in healthy participants
may need to consider as well the potential mechanisms
underlying individual differences in prosaccade latencies.
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