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Abstract

Data from two studies that tested children’s aitentising visual search for a series
of targets in a complex display and a sustaineshatin task waiting for signals in a
similar display were subjected to Factor Analysigxplore previous indications that
speed and accuracy (the number of false alarmsrtdgargets) on this task reflect
different mechanisms. The two factors identifiedfaoned the separation of these
two measures and also suggested that the speed\isgas related to Mental Age,
while the accuracy factor was related to ratingatténtional ability. It is suggested
that ratings of attentional ability reflect theieiincy of Executive Functions,
displayed in the ability to inhibit responses tm#argets in these tasks, while speed
of search is related to processing speed in theonersystem. Therefore Intelligence
and Attentional Ability depend on different undenly features of the nervous system.



There is a long tradition in psychology of distimgjung different varieties of
attention, such as selective attention, divideeitbn and sustained attention, plus a
system of attentional control (for example Paramama 1998; Shapiret al, 1998,
Manly et al, 2001). However, such distinctions are not strphglsed on empirical
evidence and no consistent divisions of this nabtaree emerged from attempts to
analyse different varieties of attention (e.g. Ros Petersen, 1990; Mirsky, 1996;
Shapiroet al, 1998). Meanwhile other research has begun tdifgienore detailed
componenprocesse®f specific attention tasks (such as Posner aber$an’s, 1990,
disengage, move and engage components that wévedl&om a spatial orienting
task) and to draw distinctions such as that betves@genously controlled and
endogenously controlled attention (Jonides, 198811 Such approaches may be
more profitable in understanding the functioningred whole attention system than
attempts to group tasks according to the varietigintion that they are assumed to
involve.

In an attempt to identify distinct varieties ofeattion, Wilding, Munir and
Cornish (2001) administered several tasks to ainidhat are traditionally employed
to make such distinctions. They found that groufierthg in attentional ability, as
rated by teachers, differed significantly in penfi@nce on a number of these tasks.
They carried out Principal Components Analysis (PGAeach task in turn, using
several measures taken from the tasks, and exdragmgle component in each case.
A representative measure from each task was thehinsa further PCA to test
whether the tasks could be partitioned into distgroups as tests of different aspects
of attention, such as those suggested above. Tmpaoents emerged, one of which
was related to attentional ability as rated bydhidren’s teachers, but the precise
nature of these components was unclear.

However, subsequent research (Wilding, 2003, Chymélding & Hollis,
2006) has shown that the measures taken from sbthe above tasks need to be
modified. The original study included versions ofisual search task in which the
children searched a complex computer display shgpwiacene with a river, trees and
“holes” of different shapes and colours. Childregrevtold that monsters were hiding
in one type of hole (e.g. vertical black ellipsasyl they could find them by clicking
with the mouse on these holes. They were to tryfimmdthe king monster, who was
in one of the holes. Hits were indicated by theegpance of a small monster and

when the twentieth target was found (or 50 clicksevmade in all) a larger monster



appeared to indicate that the task had been coedplit the original study, time per
target found, distance travelled between targatstta® number of false alarms made
on non-targets or background were recorded, arttiede measures differed
significantly between children with good attentibahility, as rated by teachers, and
those with poor attentional ability. However theasgre of mean time per target
found included time spent in making false alarmlipking on non-targets (the same
was true of the measure of mean distance trave#ésleen targets, but this measure
has not subsequently proved useful and will natdesidered further here). When the
contribution of errors was removed, time per tafget distance) no longer differed
significantly between the two groups in any of thetudies, while the number of
false alarms continued to differentiate the groups.

Furthermore Cornisht al (2006) have provided evidence that speed and false
alarms on this task depend on different mechanigimsy found that time was
significantly related to 1Q, while the number ofsaalarms was significantly related
to attentional ability. Chronological Age (CA) waiginificantly related to both
dependent measures. These findings suggest thalibe profitable to tease out the
component processes of these tasks, as well ass{ead of) attempting to identify
differences in the attentional demands of diffetasks. Such a strategy would be
similar to that adopted by Posner, using the spatianting task referred to above.

As is apparent from the above discussion, the csrah of Wildinget al
(2001) that the different measures from the visealrch tasks (time, distance, errors)
reflected a single performance component was aloetinly due to the
contribution of errors to all three scores. Assutethe selection of one of these
measures (distance travelled) as a representatasure for the subsequent PCA,
which attempted to establish groups of tasks tgstifierent aspects of attention, was
guestionable and the overall PCA that producedilivaefined components of
attention needs to be clarified. Hence the appaneependence of time and false
alarm rates that has emerged in subsequent siadiaggestive and needs further
investigation.

The present paper first reports a partial reanslykthe data from Wildingt
al (2001) using measures of time that are purgeth& $pent on errors, in order to
determine whether separate time and accuracy coenpoof performance in these

visual search tasks can be discriminated. To qatiej this reanalysis confirmed such



a dissociation and results from a new data set thereexamined in a further test of
this finding.

The studies presented here, therefore, ratherati@mpting to identify
different varieties of attention, are concernedigtinguish different component
processes within several versions of a task comyrembployed as a test of selective

attention, namely visual search.

Study 1

Wilding et al (2001) employed three variants of the computenssail
search task described above. Two single targes {@ssk 1 with vertical black
ellipses as targets and Task 2 with horizontal brelipses, both of which shared
features with non-targets) were followed by a dagajet task (Task 6) in which the
child was required to alternate between these ywes of target (Tasks 4 and 5 from
the battery were not employed in this study). Sirtgrget search tasks are widely
employed as test of selective visual attentiontaerddual target search task tested
attentional switching, widely regarded as requimogtrol or executive functions.
There were 25 targets randomly positioned amonghd0$s in all in the single-target
tasks and 15 of each type of target in the dugletatask. Each run took about a
minute to complete. The task ended if the king m@sfound after 50 clicks. Mean
time per hit was calculated, and the total numlbéalee alarms (clicks on non-targets
or background and repetitions on already locategkta, plus failures to switch target
in the alternating task). Mean time per hit was soeed from the previous response
in all cases, whether that previous response wisas an error; hence time spent on
errors was removed from this measure. Mean distparchit was not considered in
this study, since Wilding (2003) and other unpui#s studies have demonstrated that
time and errors are the key performance measures.

This study also used a sustained attention taskyassimilar display to the
visual search task and making similar demands kithtam added requirement to
maintain attention on the screen while awaitingappearance of targets. At irregular
intervals (ranging from 4 to 14 sec) a monster apguat the site of one of the target
shapes and the child was required to click on datese it to disappear again. There
were 20 targets in all and the task lasted abonindites. The measures employed
were mean time per hit and the number of falseraddr.e. clicks on non-targets or



background). The number of hits was generally ctosmiling, and therefore was not

a sensitive measure.

The study also included two additional tasks tgstisual search, drawn from
the Test of Everyday Attention in Children (TEA-EManlyet al, 2001) and
measures from these tasks were included in themadysis (Skysearch time per hit
and Mapsearch time per hit). Skysearch requiraspay of pairs of spaceships to be
searched; in some pairs both ships are identichhame to be circled. Twenty targets
are present but the children are told to stop whew think they have found all the
targets. Time per hit was calculated. Mapsearchires|search of a map with a
variety of symbols on it; as many knife-and-forkdyols have to be circled as
possible in one minute and time per hit was agaloutated. No measures of false
alarms were available for these two tasks to méitehmeasures from the Wildireg
al search tasks.

Data from two other tasks were reported in theioaigstudy, the Wilding
Monster Search Task (WMST), analagous to the WsooGard Sorting Task of
Heaton (1981), and the WALK task from the TEA-Cht the demands of these tasks
differ considerably from the above search tasksthag will not therefore be
considered further here. In addition Wildiegal (2001) measured Verbal and Non-
verbal Mental Age (VMA and NVMA) and obtained teachatings of attentional
ability. The short form of the British Picture Vdmdary Scale (BPVS - Dunn, Dunn,
Whetton and Pintillie, 1982) was used to measureAyMe short form of the Matrix
Analogies Test (MAT - Naglieri, 1985) measured NVMAd a shortened form of the
ACTeRs rating of attention (Ullman, Sleator and&gjie, 1984) assessed attentional
ability. The BPVS requires the child to select fréouar pictures the one matching a
spoken name. VMA is calculated from the raw scaiagithe norms provided. The
MAT requires selection from six choices of a partbmplete an abstract design.
NVMA is calculated from the norms provided. ACTefeguires teachers to rate
children on a five-point scale for six attentioanits and five hyperactivity items.
Since these two measures were highly correlat8@)( .91) only the attention
ratings were employed in the current study. Highres indicate good attention. With
the addition of CA, this produced 14 scores, mbastare appropriate for PCA of a
data set of the size available, so these were egldiac12 scores by averaging
measures for the two single target visual seaskst@lrask 1 and Task 2).



On the basis of the findings reported by Cormishl (2006) it was predicted
that two factors would be identified in Factor Aysas of these measures, one
reflecting speed of performance and the othercifig errors (more specifically false
alarms). Furthermore it was predicted that the gpeeasures would cluster with
VMA and NVMA, while accuracy measures would be assed with rated
attentional ability. Earlier results did not enahtey firm prediction as to which

measure would be associated with CA.

Method and procedure
Participants
Full details of the recruitment procedure are givewilding et al (2001). In brief,
seven schools in the Nottinghamshire area of Eghgre originally asked to
nominate pairs of boys approximately matched inaagkgeneral ability but one with
good attentional ability and one with poor attenéibability. Teachers completed the
ACTeRs scale for each boy. From the wider sampled@ were selected who
scored above the B(ercentile on the ACTeRs scale and 50 who scoetmhbthe
25" percentile. Parental consent was obtained for fhaeticipation. None of these

boys was diagnosed with any learning disabilitatbention disorder.

Procedure

Children were tested in two sessions of 35 minageh with a 15 minute gap. Tasks
were given in the same order for all the childred & was established beforehand
that they all had experience of using a computdrraause (see Wildingt al, 2001

for full details). There were 94 participants,rathle, aged five years two months to
fifteen years six months (mean age 124d2= 31.63). The 12 scores identified above
were subjected to Maximum Likelihood Factor Anadysith Varimax rotation,

specifying two factors.

Results

Table 1 gives the means for the measures thatevteeed into the Factor
Analysis.

[Table 1 about here]



The two components that emerged from the Factdysisaccounted for 47%
and 13% of the variance after rotation. Table 2xshall loadings over .4. The
separation of time and accuracy measures was algarpne exception: the
Skysearch mean time per hit loaded on both comgen8kysearch required the child
to find as many targets as possible, then decidevt stop and there was a
significant relation between the number of tardetshd and timer(= -.46) indicating
that slower children gave up after finding feweg#ds; hence the time measure also
reflected one aspect of accuracy. This may expherambiguous status of this

measure in the Factor Analysis.

[Table 2 about here]

As predicted, the Mental Age measures (and CA)ddazh a different
component from the ACTeRs rating. MA, both verbal aon-verbal, clustered with
the time component, as did CA, while the ACTeRmgaivas related strongly to the
accuracy component. Children with higher CA and tére faster and children with
a better attention rating made fewer false alaRetations between MA or CA and
accuracy were weak, as were those between atteatiogs and time.

It is, however, possible that the absence of alayiom between the accuracy
measures and the CA and MA measures occurred l@eaws rates reached a floor
at some point on the CA and MA scales, yieldinga-linear relation between the
accuracy measures and the independent variableshelbk this possibility, curve-
fitting regression analysis was employed to extliaetar and quadratic components
for the regression of each time and accuracy measuthe CA, VMA and NVMA
measures. These analyses all demonstrated tha, adouracy measures were
linearly (but rather weakly) related to the indegent variables, with no significant
guadratic component, the visual search and vigddimee measures exhibited strong
guadratic relations to them (however, the SkyseanthMapsearch times exhibited
only linear relations). The quadratic relations evdue to mean times reaching a floor
between ages 130 and 140 months and thereafteirghow further decline. Figure 1
shows examples of the scatter plots of the two areasagainst CA (specifically for

time and false alarm rates for the single targatali search tasks).

[Figure 1 about here]



These findings are the opposite of the postulatptheation for the results of
the Factor Analysis, but to check whether they vais®orting the findings in any way
a sub-sample was selected with CA below 130 mdmtks 65). This reduced sample
size to the bare minimum for the 12-variable Fagtoalysis, but nevertheless this
was carried out and produced exactly the samerpaifdoadings as for the full
analysis shown in Table 2. The two factors accalifae45% and 16% of the
variance and the loadings of CA, VMA and NVMA ore thme factor and of the
Attention rating on the accuracy factor were somavtigher than in the analysis of
the full sample.

To illustrate the dissociation between the twodesmore clearly the Factor
Analysis on the full sample was recalculated whih €A, MA and attention measures
excluded (i.e. including only the performance measuand the scores on the two
resulting components were employed as dependeiables in two forced entry
multiple regressions, with CA, VMA, NVMA and attéor rating as the independent
variables. The results were unequivocal. With time tfactor as the dependent
variable, the only significant predictor was NVMAdjustedR squared = .43,

F(4,86) = 17.77mse= .57,p < .001; for NVMAbeta=-.42,t = 3.63,p < .001).

Higher NVMA was associated with faster times. Ndiadnal variance was
explained by VMA and CA (correlations between theé measures were .57 for CA
and NVMA, .86 for CA and VMA and .70 for VMA and NWA).

On the other hand, with the accuracy factor fromRhactor Analysis as the
dependent variable, the only significant predietas the ACTeRs attention rating
(adjustedr squared = .3%(4,86) = 15.26mse= .55,p < .001; for attention rating
beta=-.50,t = 5.44,p < .001). Better attention ratings were associaiitial fewer
false alarms. The MA and CA variables added notkiggificant to the prediction
(correlations of ACTeRs with the age measures wate.24 and .07 for NVMA,
VMA and CA respectively).

Study 2

The dissociation of time and accuracy measuresaset tasks was explored further

using a previously unpublished data set.



Method and procedure
Participants
One hundred children took part. All were pupilduti-time standard education,
drawn from 4 schools varying widely in characterqtwere private schools, and 2
were state schools in less affluent areas of SBast-England). All available children
in the relevant age groups who were not diagnostttdamy learning disability or
attention disorder were rated by teachers on th€eRS scale and did the tasks. Ages
ranged from 6 years 3 months to 11 years 11 md@nikan age 105.23 months, SD
16.77) and 53 girls and 47 boys completed all &is&d. This study was originally
designed to establish norms for the tasks fronpeesentative sample of children, and
no measures of MA were included. However in Stu@Aland NVMA were
significantly correlated, as might be expected gample drawn from the general
population, and their relations to the performameasures were very similar. Thus
though it will not be possible with this samplectmfirm whether or not the critical
relation is between time measures and NVMA, theegadrthesis can be tested that
time measures and false alarm rates show diffgratterns of relations to measures of

age and measures of attentional ability.

Materials

The same three variants of the visual search tagkther with the sustained
attention task, were employed and the measuren ta&ee the same as those
described above. The sustained attention taskreliffen some details from that used
in Study 1. Instead of a monster face appeariregnmttently at a target location, a
yellow line appeared round one of the targets;whas designed to make the task
somewhat more demanding. Children were told thatribnsters were at home only
when the light showed and the monster would apipéaey clicked on the hole when
the light was showing. They were told to searchifierking monster, who in fact
appeared only when the child clicked on the sixteérget to show.

Procedure

It was first established that all children had eigrece of using a computer mouse. A
demonstration was given in each case and the ttteld performed the main task for
the two single target visual search tasks and tia¢ tdrget visual search task,

followed by a demonstration and the main tasklierdustained attention task. Data
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were recorded automatically, including participdetails (age and sex), and
processed later.
Results

Means on the measures employed in the Factor Aeays shown in Table 1,
and were similar to the parallel scores obtaineStudy 1. To check for sex
differences, unrelated t-tests were carried owtanh measure and no significant
differences emerged (t values ranged from .1646)1Commonly boys show inferior
performance to girls on measures of attention aniglaer incidence of attentional
disorders. The absence of any differences herereil@gt the exclusion of cases of
diagnosed attention disorder and greater facilith womputers in the boys (the study
was carried out before computers were so widelylaa as they have since
become).

These measures were entered into a Maximum LikediH-actor Analysis,
with Varimax rotation, specifying two factors. R#ésuor the two single target visual
search tasks were averaged as before, so therébwsemges, plus CA and attention
rating (as already stated, no measures of MA wesdadble). The two factors
obtained accounted for 27% and 17% of the variahakle 2 gives the loadings that
exceeded .4 on these components. Though the pimpoftvariance explained by the
first factor was much lower than in Study 1 andltegling of the false alarms from
the sustained attention task on the accuracy faasrrather low (but much higher
than its loading on the speed factor which was dty, there was again a separation
of time and accuracy measures. CA did not loachgtyoon either component but the

attention rating again loaded highly on the accu@mmponent.

[Table 3 about here]

To check for any differences between males andlesnthe analysis was run
separately on data from the two groups. The sartierpamerged in both cases, with
one exception. CA loaded strongly with the time sugas (-.40) in the females but
not in the males (-.13), so the weak relation foumthe combined sample was largely
due to the absence of such a relation in the males.

As for Study 1, the Factor Analysis on the wholegke was rerun after
removing CA and the attention rating and the r@sgicores were subjected to

regression with CA and the ActeRs rating as inddpetvariables. Just as in Study 1,
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only CA was a significant predictor of time (adpsR squared = .0%:(2,96) = 4.47,
for CAbeta=-.34,t = 2.9,p = .003) and only ACTeRs was a significant predictio
false alarm rate (adjusté&isquared = .13(2,96) =7.28, for ACTeRbeta= -.35,t =
3.6,p <.001). The relations were, however, weaker thase observed in Study 1.

General Discussion

Both studies have supported indications in eadéta that in this type of visual
search task that requires a series of targets lmchéed (including the version that
requires maintenance of attention while awaitirfgeiquent targets), time and false
alarms depend on different mechanisms. Whilenbissurprising that time measures
should be correlated across a number of similaarts of this type of task, and that
the number of false alarms should likewise be tated across the different versions
of the task, it is generally assumed that timeaswiracy both reflect overall
performance within such tasks and will therefosodle related to each other. This
relation may be negative, reflecting a speed-acgurade-off that is due to differing
individual decisions on whether higher priority sltbbe given to fast performance or
accurate performance. Or the two variables mayoséipely related if less able
individuals perform both more slowly and make mem®rs. In both these cases the
implication is that speed and accuracy both reflecterlying efficiency at
performing the task and should therefore load ersdime factor. The present results
indicate that this assumption is unjustified in tiase of these tasks and that, to some
extent at least, time and false alarms reflectrdisaspects of performanead are
related to different measures of individual ability

Study 1 suggested that NVMA (rather than VMA and)@As the strongest
predictor of the speed factor and Cornish et ab@2Mave found that both IQ and,
less strongly, CA predicted speed of performandlease tasks. However it was not
possible to confirm the relation of NVMA to spe@dStudy 2 since no measure of the
latter was available. CA did show a significanatin to speed when NVMA and
VMA were removed from the regression analysis ud$tl, and showed a similar,
but weaker, relation in Study 2. Differences in ¢lemder and age composition of the
samples may have contributed to the obtained difiees. Thus, while a clear

difference has emerged in the individual differemesasures that are related to speed
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and accuracy in these tasks, further evidencebeilhecessary to determine precisely
which aspect or aspects of intellectual maturigythe major factors affecting speed
in particular.

How then might we better define these ymparently distincaspects of
performance and is any other evidence availabseipport of the above conclusion?
There is a considerable body of literature sugggstiat IQ is related to speed of
information transmission in the central nervoudeys(see, for example, Anderson,
1992), and the data from Study 1 (and also thosgoahishet al, 2005) showing a
relation between the time measures and MA are stamiwith this suggestion.
However higher speed of neural transmission doegusrantee precise activation of
the appropriate neural pathways (just as a fastammputer does not guarantee better
performance than the slow old one if the sameyaurlbgram is run). A plausible
suggestion is that in complex tasks reliable as$iocis between given inputs and
specified responses depend on aspects of Exeduiiveion. EF is a somewhat ill-
defined construct, incorporating such processesaasing, switching attention or
response, inhibition of irrelevant inputs and resss and updating information in
Working Memory (Miyakeet al, 2000). Wilding (2005) has argued that, in
continuous search tasks of the type used heraufimg the Skysearch and Mapsearch
tasks used in Study 1), avoidance of false alarorewould require such processes
as selection of relevant information, setting crét¢o specify targets and control
emission of responses, initiating and controlliaguences of actions and (in the
alternating search task) continuous switching terdiion from one set of stimulus
features to another. Also, and critically, resgant® non-target stimuli must be
inhibited. The latter function is also very impatan the vigilance task.

All these functions can readily be related to wydelcognised aspects of EF
and impairments in such functions have frequengigrbsuggested as a likely source
of attentional weaknesses (e.g. Pennington & OZph8986). The greater differences
obtained between good and poor attention grougiseimore demanding versions of
the search tasks (Wilding, 2003) strengthens tke @ regarding such group
differences as a reflection of EF function. AttentDeficit Hyperactivity Disorder is
known to involve abnormalities in the frontal lokibat are likely to involve EF
functioning. (Though the children with poor attemtin the current studies were not
formally diagnosed as suffering from ADHD, they derstrated many similar

features of behaviour.) A weakness in inhibitiomparticular has been suggested as a

13



key feature of Attention Deficit Hyperactivity Dister (ADHD, Barkley, 1979, see
also Nigg, 2001). A weakness in inhibiting respnt non-target stimuli could
result from impairments of various kinds (poor ftimging of the relevant frontal lobe
systems that pass instructions to posterior stisaphocessing systems, poor
communication between frontal executive systemstlagbosterior systems carrying
out stimulus analysis, weak interconnections withm latter that fail to inhibit
responses to weak signals from non-targets etc).

We suggest, therefore, that the attention ratindgke studies reported here
were reflecting efficiency in aspects of the cohsigstems in the frontal lobes and
that weaknesses in some of the component functibtiese systems, particularly the
inhibition of responses to inappropriate stimwsult in high false alarm rates in the
tasks employed in these studies, but such weaknhdssaot affect the speed of
processing, which is related rather to measurggéral ability or cognitive
maturity. Impairments of the frontal lobes do prodeffects that are, to some extent,
unrelated to conventional measures of intelliggizencanet al, 1993), and this is
consistent with the dissociation of the MA and ritenal ability measures in the first
study.

Recently Prinzmetal, McCool and Park (2005) hage afroduced evidence
for a dissociation of speed and accuracy in amtbie task, with the implication that
accuracy depends on EF function. They demonstthtgdwhile exogenously
controlled attention (i.e. an automatic switchadus toward a stimulus change) may
speed up responses to a subsequent stimulus &chaton, improvement of
accuracy in identifying the latter only occurs whamdogenous attention is involved.
Engagement of endogenous attention occurs whemangie cue is given about the
subsequent stimulus location or features (e.gn&aearrow or prior instructions) and
a sufficient interval occurs before stimulus on3éierefore it seems that it is only
when the executive control processes that aremedjto organise endogenous
attention are activated that processes analyseagqfiut can be “fine-tuned” to
improve accuracy, with well-defined input-responeanections and inhibition of
these same responses to other inputs. Such priepanettuld involve establishing a
pre-set pattern of excitation and inhibition.

Thus, we suggest that in the experiment of Prinahe¢tal the experimental
manipulations of type and timing of cue affectee &ility to deploy control

processes that in turn affected accuracy. In thechdasks used here we suggest that
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individual differences in attentional ability, aflected in teacher ratings, are an
index of control efficiency and are therefore alslated to accuracy, more
specifically ability to inhibit false alarms in the tasks. The two results therefore
point toward a consistent conclusion that endogsmoutrol of attention affects
response accuracy and that the measures of thg latther than speed, should be
employed when testing competence in attention theksare sufficiently complex to

engage control systems.
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Figure 1 Scatter plots and best fitting functiomsrhean response times and false
alarm rates (logarithmically transformed) plottegiast CA for the single target
visual search tasks in Study 1. For mean respamss the quadratic function
provided a significantly superior fit to a lineamniction (R squared = .51), while for
log false alarms, the quadratic function was ngnigicantly superior to the linear

function (R squared = .16).
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Table 1 Means and standard deviations for the blsan Study 1 and Study 2

Study 1 Study 2
Mean correct time VISEARL + 2 2.86 (1.09) 2.94 (1.05)
Mean correct time VISEARG 3.72 (1.75) 3.70 (.94)
Log errors VISEARL + 2 .63 (.38) .60 (.32)
Log errors VISEARG .68 (.44) .80 (.39)
Mean time per hit VIGILAN 2.76 (.91) 2.94 (.94)
Log false alarms VIGILAN .61 (.24) .55 (.36)
Skysearch mean time per hit 5.14 (1.84)
Mapsearch mean time per hit 1.93 (.71)
Chronological age 124.20 (31.63) 106.1 (14.1
Verbal mental age 116.79 (31.26)
Non-verbal mental age 101.58 (23.02)
ACTeRs attention rating 19.91 (8.76) 22.1 (7.00)
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Table 2. Loadings over .4 on the two factors exéch@n Study 1.

Factor
1 2
Mean correct time VISEAR1 + 2 91
Mean correct time VISEARG .80
Log errors VISEARL + 2 .87
Log errors VISEARG g7
Mean time per hit VIGILAN e
Log false alarms VIGILAN .53
Skysearch mean time per hit 44 44
Mapsearch mean time per hit 72
Chronological age -.73
Verbal mental age -75
Non-verbal mental age -.70
ACTeRs attention rating -.59
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Table 3. Loadings over .4 on the two factors exéch@n Study 2.

Factor
1 2

Mean correct time VISEAR1 + 2 .99

Mean correct time VISEARG .64

Log errors VISEARL + 2 .66
Log errors VISEARG .83
Mean time per hit VIGILAN .63

Log false alarms VIGILAN (.35)
Chronological age

ACTeRs attention rating -.42
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