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Abstract

Children rated by teachers as having good or pibentgon ability carried out a visual
search task in which they were required to finér@es of targets in a complex
display. Different groups were told to concentraeeither Speed or Accuracy.
Previous studies using this task have consistshtiyvn that children rated as having
poor attention make more errors (false alarms tetaggets in the display) but do not
differ in the time to make a correct response; tesuilt was replicated. Though the
instructions produced big differences in speedenar rates in the expected
directions, these differences were similar in kadtbntion groups and the differences
in error rates between the two groups remainedangyd.

It is suggested that these findings are not corbleawvith the view that children with
poor attention make errors primarily due to fagpusive responding, nor with an
explanation in terms of slower processing of thputrby such children. An alternative
explanation of the high error rates in such chitdeeoffered in terms of weak

Executive Function resulting in poor ability to ibh false alarms to non-targets.



Recent studies of children with poor attention;aded by teachers, have consistently
shown that these children make more errors (fdésena to non-targets) when
searching for targets in a cluttered display onramuter screen than children rated as
having good attention (Wilding, Munir and Cornigi®01; Wilding, 2003; Cornish,
Wilding and Hollis, 2006; Wilding and Burke, 2006hus they tend to respond by
clicking the computer mouse on non-targets or biamkgd, or in some cases repeat
responses on already located targets. Howevertékes for each correct response
(and also for each error response) did not difgmiBcantly between the two groups.
Manly et al (2001) using the Skysearch task in the Test of gy Attention for
Children (TEA-Ch) also found no difference in tifmetween groups differing in
attentional ability. In the above computerised alssearch task the difference in error
rate between groups was more reliable in morecditfiversions of the search task,
which required a difficult discrimination betweeargets and foils or alternation
between two different targets. However childrerhwgbor attention showed no
tendency to adjust their speed less appropridbaly thildren with good attention on
these more difficult tasks compared with the simplees (Cornislet al, 2005), and
hence there was no indication that the increadéetelnce in errors was due to more
impulsive responding by these children in the nbffécult conditions.

Impulsivity is a commonly accepted component okAtion Deficit
Hyperactivity Disorder and it is frequently impligtaat in consequence children
diagnosed with ADHD will make errors due to prematresponding without
adequate analysis of the stimulus situation. Howtheabove results offer no
support for this assumption in that the two grodiaisnot differ in speed of
responding but did differ in accuracy. Furthermiomge and error rate were not
correlated in these studies and these measuregelated to different measures of
individual differences (time was related to measurfegeneral ability and accuracy to
attentional ability; see Wilding, 2005, for a revje Even though the children in the
poor attention group were not formally diagnosethwiDHD, the rating scale that
was used incorporated standard criteria for thigl@émn and included both attention
and hyperactivity ratings, which were highly coateld in the samples tested. Though
the studies of Wildingt al (2001), Wilding (2003) and Wilding and Burke (20@k&d
not select children with extreme impairments ondiséribution of these ratings,
Cornishet al (2006) compared children from the top and botté&md the

distribution on the rating scale they employed abthined essentially the same



results as in the other studies, so it is reasertabtonclude that the results are
generalisable to children with a clinical degreéngbairment in attention.

In fact the available evidence that children witijhhimpulsivity make errors
due to premature responding is not strong and ikare clear evidence that children
with ADHD perform in this way. In many studies sutdfildren have been found to
respond morslowly than children with good attention. Though thermae reliable
evidence that such children are intolerant of neqnents to delay responses, this may
well depend on different mechanisms. Their resptinse is also more variable than
that of children with good attention (Kuntsi, Oatdan & Stevenson, 2001).

In a complex study, Sergeant and Scholten (198%¢d three groups (with
only eight participants in each group), overactawne distractible, normally active and
distractible, and normally active and attentiverfiare widely used terminology these
equate to groups with Attention Deficit DisordetlwiHyperactivity, Attention Deficit
Disorder without Hyperactivity and a control grouphere were three
instruction/incentive conditions given to each gromo instructions always given
first, speed instructions and accuracy instructigngen in a balanced order. Displays
were presented consisting of two, three or fodetstand a decision was required as
to whether a target letter was or was not pregaemdlyses were carried out on
response times only. Errors varied appropriatetwben conditions and did not differ
significantly between groups.

Though the precise implications of the complexgyatof findings that the
authors report are unclear, they certainly diddeshonstrate fast inaccurate
responding as the main source of poor performantteei overactive-distractible
group. This group demonstrated no inclination tdgren quickly in the speed
condition (cf Stevenst al, 1967, Stevens, Stover and Backus, 1970), suggestime
problem in control systems (presumably in the fablibes) responsible for adjusting
response strategies to match task requirementhdforore, examination of error
rates at different response times showed thatevtuth the distractible and control
groups showed a very pronounced trade-off of spaealccuracy, there was almost
no sign of such a trend in the overactive-distbdetgroup, who produced almost as
many errors on slower responses as on faster hissdemonstrates that many errors
in this group were not due to impulsive responding.

Van der Meere, Gunning and Stemerdink (1996), uaisgnilar scanning

task, presented one or two targets followed byspldy of four items. The probability



of a target occurring in the display was 0.5 obQrRdifferent conditions. There were
no differences in scanning speed between the ADitDcantrol groups (indexed by
the slope of response time against memory load)anyp differences in the effects of
target probability on speed or errors. The ADHDup®were slower and less
accurate overall, but the authors concluded ttedfiarency in these groups was not
due to inefficient processing or favouring speedligt accuracy (i.e. impulsive
responding) or poor ability to switch set when lggs frequent response was required
in the condition with low target probability. Theyggested that the differences were
due to delayed motor processing, but do not elabanmathis proposal nor suggest
why such a delay would produce more errors

Leung and Connolly (1997) compared a hyperactioeigmwith a hyperactive
plus conduct-disordered, a conduct-disordered aswhaol group on a priming task
and a task requiring delayed responses. When @y detesponding was required
there were no differences between the three cligicaps, but when delay was
required the hyperactive group had difficulty irtlwiolding responses.

Sonuga-Barke has also found in a number of stubdaschildren with ADHD
are impaired when a task requires response deldner are delays between stimuli
(see Sonuga-Barke, 2002, for a discussion of plessikplanations).

Thus the available studies do not support the Wiewchildren with ADHD
sacrifice accuracy for speed. There is some inidicdahat they may be less efficient
in varying the trade-off between speed and accu@aayatch task demands and there
is evidence that they find it difficult to delaysponding once the input has been
processed and identified. Both these findings ansenant with the view that ADHD
is a disorder of some control functions rather tbbselective operations in stimulus

processing. This suggestion will be elaborated late

Some other studies have looked, not at ADHD grobpsat the difference
between adults categorised as high or low on theopality dimension of impulsivity
as measured by the Eysenck Personality Inventacknian and Meyer (1988) used a
task of deciding whether complex figures were @r@es or different, varying the
monetary pay-off for speed v. accuracy in differeoriditions. High impulsives were
consistently faster and less accurate than mednghicav impulsives, but were
actually more accurate than the other groups iriastest speed condition. In a further

experiment Dickman and Meyer varied the difficuwdfythe comparison and the



complexity of the response (one or two keys) amohéothe former factor interacted
with impulsivity and the latter did not. They sugtgdl that high impulsives tended to
make a global judgment while low impulsives wereenikely to make a detailed
comparison of figure elements. However Exposito Andres Pueyo (1997) varied
the same two factors and derived the opposite osimi on which stage was affected
by impulsivity, as did Orlebeket al (1990). But these last two experiments did not
agree with each other on which group was more &ftelosy response complexity.
Thus these studies produced no consistency orr ¢itelirection or nature of the

effect of impulsivity on reaction time and accuracy

The above studies on speed-accuracy trade-ofsatl the common method in
visual search of presenting displays one at a tona decision on whether or not a
target was present. Wilding (2005) has arguedithtite case of visual search there
may be important differences between single-frarseal search of this type and
continuous visual search where the participantdagarch a display for a series of
targets; letter cancellation is one form of thighva structured display, and also the
Skysearch task from the TEA-Ch battery (Maetiyl, 2001), while the Wilding
visual search task and the Mapsearch task froriEBfeCh battery employ
unstructured displays. Wilding suggests that irtioolous search tasks there are more
demands on Executive (control) Functions (EF),ipalerly when the task is made
difficult in the ways that have been shown to prithe most reliable differences
between good and poor attention children. Thesemoamplex tasks may evoke
differences in strategy, including speed-accuraage-off, more reliably than single-
frame tasks, where the simpler single decisionireddor each display may minimise
such differences, and therefore may discriminateebbetween groups with good and
poor attention.

As indicated already, no differences in speed lemerged between good and
poor attention groups in the studies using contisugsual search, but only
differences in error rates. This suggests that |sipel premature responding is not the
main source of the increased errors in childrei wdor attention. It is, however,
possible that the poor attention groups may haweesi processing systems, but fail
to adjust their response time to take accountisfithorder to match the accuracy of
the good attention groups. Thus they would be perifty at a faster than optimal

speed, given the relative inefficiency of their ggesing systems. If this were the case,



then an instruction to perform the task as quiedypossible would have a smaller
effect on this group than on the good attentiorugrdooth on time and on error rate;
the good attention group would therefore reduce thees more than the poor
attention group and the group difference in erveosld be eliminated or at least
reduced. The result of Sergeant and Scholten tescabove offers some support to
this prediction, in that their overactive-distrétti group did not modify their
response times at all under the speed instructrtbite the control group did.

Predictions on the effect of an accuracy instructiepend on assumptions
about the ability of the poor attention group tguatispeed in response to this
instruction. If they find such an adjustment diffic we would anticipate little or no
increase in time and little or no reduction in esrm this group. Superior ability to
adjust in the good attention group would then poedal time difference between
groups (with the good attention group being slovaex an increased difference in
error rates (with the good attention group shovgreater superiority than when fast
responding is required). Alternatively, if both gps are sensitive to the instructions,
group differences in error rates might be reduaszhbse the poor attention group has
more scope for reducing errors by slowing down.

What if poor attention involves less efficient pegsing of the input rather
than impulsive responding, so that more time isladdo analyse the input
adequately? Making the reasonable assumptionshiagirobability of a correct
response is a negatively accelerated function@fgssing time and the rate of
improvement is faster in the good attention graup would predict that the
difference in accuracy between the two groups wadckase with time (until
performance ceases to improve with further incre@séime). Hence the difference
should be greater under accuracy instructions timaer speed instructions.

There are therefore several possibilities and & decided to test the effects
on the continuous visual search task of instrustieither to perform the task as
quickly as possible or as accurately as possible.

Method

Participants

Four schools were asked to select about 12 pathilofren in the 8 to 10 year age
range, one with good attention in the classrooma@with poor attention. Pairs

should be of the same sex and approximate agelsmafssimilar general ability.



Subsequently children were rated by teachers o8WAN ADHD scale (see below)
to provide a more reliable measure of attentiobditg. 97 children were tested but
SWAN scores were not obtained for four of thesavileg 93 who provided complete
data (52 males and 41 females). Children were ragitp the good or poor attention
group on the basis of a median split of the SWAbBIss and were assigned
alternately to Speed and Accuracy instructionsld algives the number of males
and females in each of the four subgroups, togetitardetails of Chronological Age
(CA) and SWAN score.

[Table 1 about here]

Design

A mixed Design was employed, with two Between-Scigjéactors (Attention group
with Good and Poor levels and Instructions withetpand Accuracy levels) and one
Within-Subjects factor (Task with 4 levels). Anadgsof covariance were carried out
with two Between Subjects factors and one Withibj8cts factor, as above, and CA

and Verbal Mental Age (VMA) were used as covariates

Materials

The SWAN ADHD Scale

The SWAN scale (Swanson, McStephen, Hay & Levy12@@cludes 18 symptoms
incorporated in the DSM-IV ADHD diagnostic crite(lamerican Psychiatric
Association, 1994). The 18 SWAN items are dividgd two sub-sets each of 9
items corresponding to the domains of Inattentiten(s 0-9) and
Hyperactivity/Impulsivity (items 10-18). Only ttatention items were used in the
present study; Cornistt al (2006) obtained a correlation of 0.92 so the teales
measure essentially the same variable. The SWABlai§epoint scale anchored to
average behaviour for each item in the populatendrated (Far above average = -3
to Far below average = 3). Total scores thus rémoge —27 to 27 for each sub-scale,

with high scores indicating problematical behaviour



Verbal Mental Age

The British Picture Vocabulary Scale (BPVS) Shantrf (Dunn, Dunn, Whetton and
Pintillie, 1982) was also administered. This regsiithe child to select from 4 pictures
the one which matches a spoken word. VMA was cated|from the raw scores.

Visual search task
The four variants of the search task have alreaéy ldescribed by Wilding (2003),
the easy single target search task (two versiotisdifferent targets), the difficult
single target search task and the dual targetls¢ask. In brief, participants saw on a
computer screen a display consisting of a riverteges on a green background, with
“holes” of different shapes and colours. They wetd that monsters were hiding in
some of the holes (e.g. upright black ellipses) asiced to click with the computer
mouse on these holes to search for the king ofmihiesters. Small monster faces
appeared when a hole was clicked on and in fadtitige(a larger head with a crown)
only appeared when the twentieth target was locéit&@ clicks were made without
finding 20 targets, the king appeared and the mrmogerminated.

In the easy single target search task 25 targets present among 100 shapes
in all. In one version the target was a verticakchlellipse (Easy Single Target A)
among foils consisting of black and brown circled allipses, both vertical and
horizontal, and in another version it was a horiabbrown ellipse in the same
display (Easy Single Target B). In the difficulbgle target search task (Difficult
Single Target) 40 additional foils were added. Ehesre horizontal brown ellipses
similar in shape to the targets in Easy Single &&aBj the latter had a horizontal to
vertical ratio of 3:2 and the additional foils hadthorizontal to vertical ratio of 2:1,
maintaining the same horizontal size. In the daigdt search task (Dual Target
Alternating) participants were required to clickstion a black vertical ellipse then on
a brown horizontal ellipse and so on (only the exasiown ellipse was present). The
time taken per target found (hit), removing timewued in false alarms, was

calculated, and the number of errors (false aldom®n-targets or background).

Procedure
Teachers rated the participating children on theASMgcale at a convenient time.
Children were tested in a quiet area on a laptoppeer. The BPVS was given first

then the computerised attention tasks.



After checking that all children had experienceising a computer mouse (all
did have such experience) children carried ouviteal search tasks as follows: Easy
Single Target search (first with Target A then ), then the Dual Target
Alternating task and finally the Difficult Singleafget task. This order was used in all
cases since it was found previously that childrieergthe Difficult Single Target task
before the Dual Target Alternating task sometinmesight that the more difficult
horizontal brown ellipses were still present in ldiger task. Each task was preceded
by a demonstration and practice until it was ctbat the task was understood. The
children were instructed that they had to findkimgy monster by clicking on holes of
the specified shape until he showed his face. Tiere told that most of the holes had
small monsters in them, but they should continlighiey found the king. For the Dual
Target Alternating task they were shown that thexginfirst click on a black vertical
ellipse then a brown horizontal ellipse and so wiil they found the king.

Children given Speed instructions were told, “I wsou to try and find the
king as quickly as you can. Make a big effort tofgst.” Children given Accuracy
instructions were told, “I want you to try and seaareful as you can, and make as
few mistakes as possible. Make a big effort to lonky in the right kind of holes.”
Instructions were repeated before each versioheofdsk, all versions being run with

the same instructions for a given child.

Results

The SWAN ratings had an overall mean of 1.35 (52d30), close to the expected
mean of zero. The children were split at the metiéma poor attention and a good
attention group, each subdivided into those giveeed instructions and those given
Accuracy instructions. Preliminary analysis wagiedrout testing for sex

differences. Boys made more errors than girls (pe¥7run compared with 3.98 for
girls, p < 0.05) but including this variable didtradter the pattern of results and sex
did not interact with any other variable. Thereftive analyses to be presented did not
include this variable.

Analyses of covariance were carried out on meaa par hit with error time
removed and on the number of errors (transformgdrithmically, after adding one
to avoid cases of log zero, because the erroilisions were heavily skewed
positively). CA and VMA were employed as covariagen though the groups did

not differ significantly on either variable, becaysrevious studies have demonstrated
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interesting and significant relations between thasasures and the dependent
variables. Means for time per hit and errors amwhin Table 2 and results of the
analyses for the Attention and Instruction factmd the covariates are shown in
Table 3.

[Tables 2 and 3 about here]

We first consider task differences. The analysisnee per hit demonstrated a
significant interaction of Task X InstructioR(3,85) = 4.87p = 0.004, eta squared =
0.05, using the Greenhouse-Geisser correctionjei@iices due to instructions were
greater on the tasks with Easy Single Target Afiteetask attempted and the
Difficult Single Target, the most difficult of tHeur tasks. The same interaction
approached significance in the case of errorsichthdt between Task and Attention
Group. Errors with the Difficult Single Target warere sensitive to the instructions
and the difference between the two attention grovgesalso largest for this task,
sizeable with the Dual Target Alternating task anwhll for the two Easy Single
Target tasksk(3,85) values from the analysis of errors were 2043 ask X
Instruction and 2.33 for Task X Attention Groyp=0.07 ang = 0.08 respectively,
with eta squared 0.03 in both cases, using therfBoeese-Geisser correction).
There was no indication that groups respondedreéffity to the instructions in only
the harder tasks$-(for the triple interaction was 0.99).

Turning now to the results of principal interesvwsfn in Table 2, we first note
that the instructions were generally highly effeetin varying time and errors. There
is only one reversal in the pattern of increasex tand accuracy under Accuracy
instructions, for Easy Single Target A errors ia Boor Attention group, where errors
under the Speed instruction were atypically loncddelly, as found in earlier studies
(Wilding, 2003; Cornislet al, 2006, Wilding & Burke, 2006), the two Attention
Groups did not differ in spee# & 1) but differed in accuracy (= 5.69,p = 0.02, eta
squared = 0.06). Thirdly the effects of Instructiavere no different in the two
Attention Groups. The Poor Attention group varikeit speed to the same degree as
the Good Attention group and reduced errors bysdme absolute amount between
the Speed and the Accuracy instructions. Hence ¢neair rates remained higher by
the same amount in both instruction conditidhsdlues for the interactions of

Attention Group and Instruction Group were welldwell for both time and errors).
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There were marginally significant relations betweeth CA and VMA and
time (p = 0.04 and eta squared = 0.05 in both caseshdiuietween these two
variables and errors, in line with previous finding

A comprehensive analysis of times for errors wadeasible because in the
Accuracy conditions large numbers of participanéglenno errors in Tasks 1 and 2,
(and to some extent in Task 6). Hence correct ammd #mes were examined for the
Difficult Single Target task for those participamtio made at least one error in this
task = 89). Means are shown in Table 4, but there wgteeme outliers in some
cases, as indicated by the high standard deviafidresefore a logarithmic
transformation was employed before the Analysi€@fariance which showed that
only the effect of Instructions was significaR{({, 83) = 29.31p < 0.001, eta squared
= 0.26). There were no traces of significant effexftAttention Group or significant
interactions of this variable with Instruction oe$ponse Type (correct/incorrect) (for
Attention Group F(1,83) = 1.64 and for the intel@ts$ F < 1 in both cases).

[Table 4 about here]

Discussion

The results have extended previous findings usieggomputerised visual search task
which demonstrated that groups differing in att@mil ability as rated by teachers
show no differences in speed of visual searchigmtsk, but do show a difference in
error rate, especially in the more difficult verssoof the task (the interaction of
Attention Group and Task in the analysis of eranty approached significance with

p = 0.08, but was consistent with the results ofdidd), 2003). The previous results
were therefore replicated in the current study wtleser control was exerted over
speed-accuracy trade-off, as opposed to the nenstalictions employed in previous
studies.

The pattern of relations between CA and VMA arelgbarch performance
measures is similar to that found in previous gsidivith these variables being
related to time, but not to accuracy.

However the findings clearly do not match any @& flossible predictions
made earlier and are in agreement with the ovpretlire from earlier studies
indicating that poor performance in this task bidrlen with poor attention is not in

general due to fast and inaccurate respondindndptesent study, when both groups
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were forced to respond as quickly as possible, hokiieved similar mean times that
were significantly faster than those produced wihery were asked to concentrate on
accuracy, but the error rate in the Good Attengoup remained below that of the
Poor Attention group. This confirmed the previomslings that, even when the
groups did not differ in speed under neutral ingtans, the latter group performed
less accurately. Likewise the Poor Attention grovggeased time in the Accuracy
condition by the same amount as the Good Attergronp, but this did not reduce the
difference in error rate between the two groups. iNdeed, was there any significant
indication that increased response time was manefloal to the Good Attention
group, as might be predicted if their stimulus @s&ing mechanisms were more
efficient. The interaction effects between Attentgroup and Instruction group were
all very small.

The results therefore demonstrate that input peiicgsesulting in a correct
response proceeds at a similar rate in both Atergroups and that the time criteria
for response can be modified according to instomstin a similar way by both
groups. This finding is similar to that of Van deedteet al (1996) but differs from
that of Sergeant and Scholten (1985), who fountiadhaveractive and distractible
group failed to modify their speed in responsepieesl instructions, maintaining the
same mean time in this condition (though increasimgr rate) as in a condition with
neutral instructions. The reason for the lattefedénce is unclear, but it can be argued
that the computerised visual search task is legiia and offers more scope for
adapting strategy to match the instruction.

The limited analysis of times for errors showedsigmificant differences
between correct and incorrect response or betweripg. Cornislet al (2005) did
find that errors were faster than correct respoirste visual search task, but this
was with neutral instructions so does not confiiith the current finding.

How then can the difference in error rates be erpt? Van der Meeret al
(1996) attributed the slower responding and greater rate in ADHD groups in
their study to delayed motor processing, but itrislear how this could explain
greater error rates. In the present study respgnalas not slower in the poor
attention groups but was less accurate and we stiggesxplanation which has some
relation to that of van der Meeekal but is more specific. Following instructions,
respondents have to set up a “plan” linking a dptinput to a specified response,

and inhibiting this response when other inputsdatected. Executive Function in the

13



frontal lobes of the brain, Posner’s anterior ditensystem (Posner & Petersen,
1990), is generally accepted as the site of sumhnhg functions, which passes them
to the posterior attention systems responsibléniptementing input selection and
processing and response initiation. There is ewdé¢hat the anterior executive
systems are impaired in children with Attention iDiefHyperactivity Disorder

(ADHD, e.g. Pennington & Ozonoff, 1996) and hereeytare likely to be weak in
the group rated as having poor attention in theeotirstudy (which used a rating scale
using the same criteria as are used to diagnoseD3DBharkley (1997) has argued for
a weakness in inhibitory functioning in ADHD, a kegmponent of EF. Thus a
plausible explanation of the greater frequencyradrs in children with poor attention
in the visual search tasks is that their abilityniaibit responses to foils in the display
is impaired. Their errors are not primarily duentgulsive responding (in the sense of
premature fast responses), nor to slow stimulusgssing, but result from failures to
inhibit responses to non-targets. Whether thislteétom faulty signals from the
stimulus analysis process to the response selesygiam (i.e. target signals
forwarded even when processing a foil), or fronltfalinkage between a correct
stimulus identification and response selectiorframn weak inhibitory interactions
(and hence more cross-talk) between response aiitegs, cannot be decided on the
basis of current evidence, but the latter possylisi perhaps the most plausible
consequence of poor inhibitory control resultingnfirimpairment of the anterior
attention system.

A further question is whether, if foils can evokeoaeous target responses, do
targets frequently evoke non-target responses Wiese impairments are present? It
IS not possible to identify the occurrence of thesgses in this type of visual search
task; even if moves close to targets were recomtted;ould not be sure that any
processing of the target was taking place. Howeltargets were processed and
rejected, we would expect a greater number of momees for each response made
(both hits and errors). This measure was availabilee present data and showed no
indication of a difference between groups (the @itention groups made more
mouse moves in total, but this was due to the greatmber of errors). This further
strengthens the case for attributing the greated@mce of errors in poor attention
groups as due to poor ability to inhibit false alarto foils, rather than inaccurate
information extraction during stimulus processimgnaccurate forwarding of

stimulus identification to response selection aysteThe latter possibilities would
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imply that false alarms and misses should both mpeduereas inhibition operates to
suppress responses to the wrong stimulus, anattiee is the characteristic feature of
performance by poor attention children in the visgarch task used in the studies
reported here and previously.

Consequently we suggest that the hypothesis noogpatible with the
obtained pattern of results is that children witlerall poor attention, as rated by
teachers, have a weakness in inhibitory controésponses to inappropriate stimuli,
probably due to impairment of executive controltegss in the frontal lobes of the
brain. This is not a complete explanation of atteral impairment. The frontal lobes
are complex structures controlling many functiond empairment in this area is
likely to involve more than one function, and thedtions affected may differ
between individuals. However weak inhibition ofstlind has the potential to explain
several features of ADHD, the most extreme forrdefelopmental attentional
impairment, such as distractibility, impulsive sgeedifficulty in working alone and
following sequences of instructions. As indicatbd\se, there are several possible
ways in which such an impairment might arise asdeliting these possibilities will
require careful targeted research.

Meanwhile the results have some implications fothoés of remediation for
attentional weaknesses. If the above interpretasi@orrect, simply encouraging the
child to “slow down and think” before respondingyweell have a delaying effect on
responding, but is unlikely to reduce inappropriggponses. Remedial strategies
need to focus on reducing responses to inapprestanuli; simply slowing the child
down will not achieve this, without developing somethod for encouraging second
thoughts. This assumes that the effectivenesshdfitmg inappropriate responses
fluctuates and initial failure in response selattioay, at least sometimes, be
counteracted through further processing. Of cotinsealso runs the risk of an
initially correct response being replaced by aore@nd further examination of such
remedial possibilities will be necessary to invgste their effectiveness.

In addition there are a number of other ways ifctvithese findings might be
extended. The present study employed independeupgiin the speed and accuracy
conditions, since it was felt that using a repeate@dsures design in which the
children performed under both speed and accuratiuictions might add a further
complication if good and poor attention childrewéadifferential ability to change

strategy. However it would be of interest to employ latter type of design with a
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view to plotting Speed-Accuracy trade-off curvestfee different levels of attentional
ability. Another possible development would béntweestigate the effects of speed

and accuracy instructions in younger groups, uthiegsimpler version of the search
task employed by Wilding and Burke (2006).
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Table 1. Numbers of males and females in each group, withildeof Chronological Age and SWAN

scores.

Number of males

Mean Chronological

Mean SWAN rating, s.d.

and females Age, s.d. and Range and Range

Good attention: Speed 11+11 109.18 (5.17) -9.95 (8.13)
95 to 119 27t0 1

Good attention: Accuracy 12 +11 110.61 (7.81) -8.13 (7.18)
95 to 126 -24t00

Poor attention: Speed 13+ 8 111.10 (5.78) 10.14 (5.73)
103 to 126 2t0 23

Poor attention: Accuracy: 16 + 11 112.04 (6.72) 11.81 (7.04)
101 to 125 21025
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Table 2. Means for each group for Verbal Mental Age, miiae per hit excluding time on errors, and numiddEmors in the four visual search tasks.

Task
Verbal | Easy Single Target Easy Single Target Difficult Single Dual Target
Mental A B Target Alternating
Age Time Number | Time Number | Time Number | Time Number
per hit | of Errors | per hit | of Errors | per hit | of Errors | per hit | of Errors
Good attention: Speed 95.82 2.34 2.36 2.00 2.55 2.65 11.14 3.18 4.55

(21.82) | (0.69) | (6.49) | (0.51) | (4.30) | (0.72) | (10.10) | (0.82) | (7.27)

Good attention; Accuracy 101.18 3.22 1.17 2.58 1.00 3.98 6.30 3.70 4.09
(25.02) | (0.74) (1.90) (0.59) (1.51) (1.33) (7.86) (1.13) | (10.20)

Poor attention: Speed 95.71 2.09 1.62 1.99 414 2.50 17.10 3.10 9.24
(26.38) | (0.57) (2.29) (0.31) (5.92) (0.76) | (11.70) | (0.70) | (10.38)

Poor attention: Accuracy 92.22 3.32 2.85 2.70 1.15 3.69 11.89 3.94 5.30
(16.61) | (1.21) (6.93) (0.70) (2.33) (1.04) | (10.18) | (1.19) (6.80)
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Table 3. Results of Analyses of Covariance on the meaadiper hit and the number of Errors, showing esfeét

Chronological Age, Verbal Mental Age, Attention @pmand Instruction Group.

Chronological | Verbal Mental| Attention Group Instruction Group Attention Group
A Age Instruction Group
F p F p F p F p
Time per hit 4.25| 0.04] 4.36 0.04 0.00 0.13 NS
Log. Errors 0.31 NS 3.09 NS 0.002 .040 NS




Table 4. Mean times for correct responses and errorshfobDifficult Single Target search task for the eliéfint groups.

Correct responsep Errors
Good attention: Speed 2.65 (0.72) 3.30 (2.67)
Good attention: Accuracy 3.92 (1.38) 5.62 (4.94)
Poor attention: Speed 2.49 (0.80) 2.22 (0.77)
Poor attention: Accuracy 3.71 (1.05) 4.50 (2.79)
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